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7854 FEATURES
The TEKTRONIX 7854 Oscillosco pe wit h Waveform Calcu lato r combines the features of α h ig h -performance plug-in oscilloscope with α
waveform -o riented ded icated-function digital processo r .

The wave form processor provides equivalent-time sampled digitizing of waveforms to 400 megah ertz equ ivalent-ti me bandwidth. The
processo r can be operated from either keyboard (f ront-panel measu rement keyboard o r detacha ble Waveform Calculato r keyboard) or
remotely over the GPI B (Ge neral Purpose Inte rface Bus) .

Programming, co nsisting of α se r ies of commands stored fo r late r executio n, is available to simplify measurementswh ic h must be repeated.

	

--
Editing a nd executio n is controlled eit her from the Waveform Calculato r o r t he GPI B.



GENE, AL INFO ~1~'*AAAATION

This sectio n contains α basic description of the Service Manual content, information on instru ment installation, power
and power cord requi rements, operating temperat u re considerations, packaging fo r s h i p ment, a nd instrument repair
services .

S ERV IC E MANUA L

Th e following is α brief desc r iption of the information
contained in this man ual .

Section 1----Ge neral Info rmation contains i nstallation
instr uctions, operating temperature conside ration s,
Tektronix Field Service, and instrument packaging
information .

Section 2--=-Th eory of Operation contains α basic block
d iagram description and α detailed circuit a nalysis t hat
may be useful for servici ng or operating the
instrument .

Sectio n 3--.-Maintenance describes routine and
corrective maintenance procedu res with detailed
instructions fo r trou bleshooting t he analog ci r cu its .
Diagnostic tro ubleshooting equipment and procedures
can be p u rchased sepa rately, o r refe r repair to your
Tektronix F iel d Office .

Section 4.---Calibratio n contai ns procedures to check
t h e op e r atio n al performance an d electrical
characteristics of the instrume nt . Α performa nce
check summary p r ovides α cross refe rence between
th e specifications and relate d adjustment procedu res .

Section 5-In strument Options contains α desc ription
of available options and locations of i nco rporated
information fo r these options .

Section 6--Replaceable Electrical Parts contains
information necessary to order replaceable pa r ts a nd
assemblies related to the electrical fu nctions of the
i nstrument .

Section 7-----Diagrams and Ci rcu it Board Ill ustrations
incl udes detailed ci r cuit sc hematics, locations of
assem bled boa rds with in t h e instrument, voltage and
waveform information, ci rcu it board com ponent
locators, and locations of adjustments to aid in the
performance of t he Adj ustment and Performance
check portion of the Cali bration procedure .

Section 8---Re placeable Mecha nical Parts incl udes
informatio n necessary to or de r re p laceable
mech anical parts a nd shows exploded drawings which
i dentify assemblies .

7854 RELATED DOCUMENTATIO N

In add ition to the 7854 Service Manual, other publicatio ns
are availa ble ; t hey incl ude the O perators Manual,
Diagnostic Manual Package and Data Sheets .

Operators Manual

Th e 7854 Operators man ual contai ns i nstallation
i n st ructions, specifications a nd operating info rmation fo r
the scope display, measurement and wavefo rm calculator
keyboa rd , G PI B , options a nd command language .

Diagnostic Manual Package

The information necessary fo r troubleshooti ng the digital
portion of the 7854 Oscilloscope consists of several
ind ividually part numbered doc uments combined in an
order ly fash ion to produ ce α "Diagnostic Manual
Package" .

"7854 Diag nostic Troubleshooting Using 067-0911-ΧΧ
Diagnostic Test I nte rface" is the pr inci pal manual and is
bo und i n α 3- r i ng b i nde r to ena ble insertion of the othe r
support doc uments at thei r appropriate locations . Other
support documents i n clude supplement manuals and
data sheets .

Supplement Manuals. Th e supplementary manuals
"7854 Signature Analysis Tables U sing 067-0911-ΧΧ
Diagnostic Test Interface" (Pa r t n umber 070-2922-ΧΧ )
and "Test Procedures fo r 7854 Diagnostic T rouble-
shooti ng Using 067-0911-ΧΧ Diagnostic Test Interface"
(Part number 070-2875-ΧΧ ) should be inserted beh ind
the Primary Manual's "Sig nature Tables" a nd "rest
Procedures" ta bs respectively .
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The manual for the "Diagnostic M emory Board (067-
0961-ΧΧ )" contain s service information fo r the special
circuit board containing the diag nostic firmware fo r
troubleshooting the 7854 .

Data S heets (For Support- Related Test Fixtures) .
Data sheets fo r d iagnostic related hardwa re include the
following :

7854 Analog Test B oard (067-0912-00)---See
application under Analog Troubleshooting Equ i pmen t
in Section 3, Maintena nce .

7854 Extender Board , 44- Pin (067-0913-00)---See
applicatio n under Digital Troub leshooting Eq u i p ment
in Section 3, Maintenance .

7854 Extender Board , 80- P i n (067-0914-00)_--See
application under Digital Troubles hooting Equipment
i n Section 3, Maintenance .

7854 Extender Board , 124-Pin (067-0915-00)--See
application under Digital Troub lesh ooting Eq ui pment
i n Section 3, Maintenance .

INSTALLATION

I N ITIA L I NS PECTIO N
Th is instrument was inspected both mechanically and
electrically before shipment f rom the factory to be free of
mars or scratch es and to meet or exceed all electrical
specifications . Upon receip t, i nspect the instrumen t for
any physical damage which may have been incurred in
t ra nsit . - Then, refer to the Pe r fo rmance Check Procedure
i n the Cali bration section of th is Manual to ver ify the
electrical performa nce of the instrument . If mechanical
damage or performance deficiencies are fo und , contact
your local Tektronix Field Office or representative .

POWER SOUR C E INFORMATION

This i n st ru ment will operate from either α 115-volt or
230-volt nom inal li ne-voltage source, 48 to 440 hertz .

Operating Voltage
Th e L I NE VO LTAG E SELECTO R switc h (located on the
rea r panel of the 7854 Oscilloscope mainf rame) allows
selection of 115-volt or 230-volt n ominal li ne voltage
operation . To select the correct nominal line voltage, fi r st
change the power cord and p l u g to match the power -
source receptacle (if necessa ry) . T hen, use α small
screwdrive r to move the L I NE VOLTAG E SELE CTO R
switch to the desired range .

CA U TIO N

To prevent damage to the instrument, always
check the settings of the LINE VOL TAGE
SELECTOR switch located on the rear panel
of the 7854 Oscilloscope mainframe before
connecting the instrument to the line-voltage
source.

Power Cord Information

Α power cord with the appropriate pl ug configuration is
supplied with eac h instrument . For your convenience the
color-coding of the power cord conductors is given in
Table 1-1 . Also, should you requ i re α power-cord p l ug
other than th at supplied , refe r to the Power-Cord and
P lug I dentification Table 1-2 .

This instrument operates from α single-phase
power source, and has α detachable three-
wire power cord with α two-pole, three-
terminal grounding-type plug. The voltage to
ground (earth) from either pole of the power
source must not exceed the maximum rated
operating voltage, 250 volts.

Before making connection to the power
source, determine that the instrument is
adjusted to match the νoltge of the power
source, and has α suitable plug (two-pole,
three-terminal, grounding type) .

This instrument is safety class 1 equipment
(IEC* designation). Α // accessible conductive
parts are directly connected through the
grounding conductor of the power cord to the
grounding contact of the power cord.
Therefore, the power plug must only be
inserted in α mating receptacle with α
grounding contact. Do not defeat the
grounding connection . Any interruption of the
grounding connection can create an electric
shock hazard.

For electric shock protection, the grounding
connection must be made before making
connection to the instrument's input or
output terminals .
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TABLE 1-2
Power-Cord And Plug Identification I nformation

M emory Back-up Power
Two female bana na jacks (on th e rear panel of the 7854
Oscilloscope mainframe) allow a pplication of about 6.25
V do (0 .7 Α maxim um) to provide back-up power for the
volatile storage devices used for processor memory. The
instrument is fuse protected for application of any
voltages applied to the MEMORY BACK-UP POWER
INPU

T
up to +50 volts (dc p l us peak ac). When power is

first applied to the MEMORY BACK-UP POWER I NPUT
the associated red indicator lights to indicate that t he
fuse has not blown .

To prevent loss of data from memory due to α
power failur e, apply memory back-up power.

POWER-UP CONDITIONS
When th e 7854 is tu rned on (without memory backup
power applied), t he d igital processor ru ns four self-
checki ng tests . Although these tests are not all-inclusive,
th ey i ndicate if major portions of th e processor are
working properly . The self-test seq uence o utlined below
begins when power is applied to the 7854 .

When power is applied t he followi n g
i nd icato r s will lig h t : P OWER, selecte d
positions of the Α a nd Β TRIGGER SOURC E
switches, and all selected i ndicators on th e
p l u g-in u nits . Fo r a pproximately t h ree
second s afte r power-up th e followi ng
ind icators will remain off : all positions of the
VERTICAL and HORIZONTAL MODE switches,
all intensity ind icators, all red front-panel
(meas urement keyboa rd ) and Wavefo rm
Calculator indicators.

All positions of t h e VERTICA L and
HORIZONTAL MODE switches, all Intensity
ind icators, and all red-front-panel and
Waveform Calc ulato r indicators will now
light.

Α fa ult cond ition fou nd th roug h any of the
four tests is ind icated with t h e lig hts of the
VERTICAL and HOR IZO NTA L MOD E switc hes .
Fault co ndition codes are listed in Table 1-3 .
Be su re to note t h e code received so t hat yo u
may more f u lly inform the se rvice perso n
about t he trouble .
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If α fa u lt code occu rs, press any b utton of the
VERTICAL or HORIZONTAL MOD E switches
and t h e self-testing will con ti nu e . Th en, refer
to t h e Performance Check Procedure in the
Calib ration section of t h is Manual to verify
t h e electrical performance of the instrument.

Successful comp letio n of the self tests is
indicated by the issuance of the a udible
warning tone (if the rea r - pa nel AU DI BLE
WA RN I N G switc h is ON), a n d t h e
extinguis hing of all red indicators, the S and
Α Inte nsity indicators, all VERTICAL MODE
lig h ts excep t LEF T, and all HO R IZONTAL
MOD E switch lig hts excep t Β . In addition, if
t he READO UT intensity control is set to about
mi dra n ge, t h e m essage S ELF TE ST
COMPLETE will be displayed on the c r t .

PR E SET CO N DITION S

After successfu l completion of the processor self tests,
several pa ramete r s of the 7854 a re set to predetermined
cond itions . These power-up co nditions a r e :

C RT DIS PLAY mode . . . . . . . . . . . . . . Set to SCOP E
Program Mode . . . . . . . . . . . . . . . . . Set to EXECUTE
Prog ram Me mory . . . . . . . . . . . . . . . . . . . . . . . . Cleared
VERTICAL MODE . . . . . . . . . . . . . . . . . . . Set to LEFT
HOR IZO NTAL MOD E . . . . . . . . . . . . . . . . . . Set to Β
Stored Waveform Disp lay . . . . . . . . . Not d isplayed ;

set to VECTors
Ρ/W (Points/Waveform) . . . . . . . . . . . . Set to 512
Stack Register s . . . . . . . . . . . . . . . . . . . .Cleared to 0
O PW (Operational Waveform) . . . . . . . . . . Set to 0
All waveform memory points . . . . . . . . . Set to the

zero value (center horizo ntal
gratic ule line)

VZR (Vertical Zero Reference) . . . . . . . . . . Set to 0
(all waveform memories)

Vertical Scale Factor . . . . . . . . . . . . . . . Set to 1

	

(all
waveform memories)

Vertical Scale Factor Unit . . . . . . . . . .Set to V (all
wavefor m memories)

H orizontal Scale Factor . . . . . . . . . . . . . Set to 1

	

(all
waveform memories)

H o rizontal Scale F actor Unit . . . . . . . . Set to S (all
waveform memories)

Constant Registers . . . . . . . . . . . . . . . . . . . . .Set to 0
TTL Outp u t . . . . . . . . . . . . . . . . . . . . . . . . . . . Set HIG H
RSV Control

	

Flags . . . . . . . . . . . . . . . . . . . . . . Set 0 Ν

OPERATING P OSITIO N
Α bail-type sta nd, mou nted on the bottom of the
mainframe, permits the i nstrument to be tilted up abo ut
10° fo r more conve nien t crt viewing .

OP ERATI NG TEMPERATU RE

Th e 7854 can be operated in am bient air temp eratures
between 0° a nd +50° C, and can be stored in ambient
temperatures from -55° to +75° C . Afte r being stored in
temperatures ou tsi d e t h e operating limits, allow the
chassis tem pe r at u re to return to with i n the operating
limits before a pp lyi n g power .

Th e 7854 Oscilloscope mainframe is cooled by air drawn
in t hrough holes in t h e top, sid e, and bottom cabi net
panels and blown ou t through the fan exh a ust . To ensu re
proper inst rument cooli ng, maintain the clearance
provided by the feet on t he bottom cabinet panel, and
allow at least 2 inches of clea rance at the top , sides, and
rear of the instrument .

If t h e intern al temperature of the mainframe exceeds α
safe operating level, α th ermal cutout will repeated ly
i n te rrupt the instrument power supply . this condition
stops when the te mperature returns to α safe level .

TEKTRONIX FIELD SERVICE

Tektronix Field Service Centers and the Factory Service
Cente r pr ovide instrument re pair and ad j ustment
services . Co ntact your Te ktronix F ield Office or
representative for fu rt her information .

PACKAGING FOR SHIPMENT

If t h is instru ment is to be sh i pped for long d istances by
commercial t ransportation, we recommend th at th e
instrument be packaged in the or igi n al manner . Th e
cartons and packaging mater ial in which your inst rument
was shipped should be saved a nd used for th is purpose .

1-4



Also, if this instrument is to be sh ipped to α Tektron ix
Service Cente r for service or repai r , attach α tag to the
i nstr u me nt showing the followi ng : Owner of the
I nstrument (with address), the name of α person at your
firm who can be contacted , and the complete instrument
type and se r ial number . Also, list the Diagnostic
Firmware num ber, and the Signature Ta ble number
(i ndicated on the rear-panel S ERVICE IDENTIFICA TI ON
tag). Provide α description of the service required .

If t he original packaging is unfit fo r use or not availa ble,
package the instrument as follows :

1 . Obtain α corrugated cardboa rd ca rton with α 375
pound test strength (fo r the Mai n f ra me) o r α 200 pound
test stre ngth (fo r the Wavefo rm Calculato r), and having
inside d imensions of no less than six inches more than
the i nst rume nt dimensions ; th is allows fo r cushion ing .

2 . Surround the instrument with polyeth ylene sheeting to
protect the finish.

3 . Cushion the instrument on all sides by tightly packing
dun nage or urethane foam between the ca rton a nd th e
instrument, allowing three i n ch es on all sides .

4 . Seal th e ca rton with sh ipping tape or with an
indu strial staple r .

5 . Mark the address of the Tekt ronix Service Cente r and
your r et ur n address on the carton in one or more
prominen t locations .
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THEORY OF OPERATION
This section describes the circuitry used i n the 7854 Oscilloscope m ainframe. The description begins with α discussion
of the instru ment, u sing the block diagram shown in F ig ure 2-1 . Next, each ci rcu it is descri bed in detail with s upporting
illustrations, when appropr iate, to show the relationshi p between the stages in each major ci rcuit . Detailed schematics
of each ci rcu it a r e located i n the Diag rams section at the rear of this manual . Refer to these schematics throughout the
following ci r cuit description for specific values and relatio nships .

BLOCK DIAGRAM
The following discussion is provided to aid i n understa nd i ng the ove r all concept of the 7854 before the individual ci r cuits
are discussed in detail . Α basic block diagram of the 7854 is shown in Fig ure 2-1 . Only the basic i nte rconnections
between the i nd ividu al blocks are shown on this diag ram . Eac h major ci r cu it with in the instrument is given α block . The
number of each block refers to the complete circuit d iag ram located at the rea r of th is manu al .

DESCRIPTION

The Mai n Inte rface circuit connects ve r tical and
horizontal signals f rom the plug-in compa rtment to the
vertical and horizontal deflection systems .

Vertical sig nals to be displayed on t he crt (cathode- ray
t u be) are applied to the Vertical Channel Switch ci r cuit
from both vertical p l u g-in compartments . The f ront panel
VE RTICAL M OD E switch determi nes whet he r the signals
f rom the LEFT VERT o r R IG HT VERT compartments a re
displayed on the crt . At this poin t the sign al path is sp lit
into an an alog and α digital path . Fo r the a nalog path , the
selected vertical signal(s) passes th roug h α Delay L i n e
and is t hen amplified by the Vertical Amplifier ci r cu its to
b ring it to t he level n ecessary to drive the vertical
deflection p lates of the c r t . The d igital path begins with
the Vertical P ickoff Amplifie r which converts the push-
pull sig nals a pplied to it from the Ve r tical Cha nnel Switch
to the si ngle-ended signal requ i red by the Vertical
Sam ple r circu it . After some digital p rocessi ng, which will
be more fully explained late r , t he signal may be applie d to
the Vertical Amplifier from the Display D/Α and Amplifier
circuit alon g with alph anumeric readout signals to
produce t he requ i red ve r tical deflection fo r display of
stored waveforms and readou t characters .

Horizontal signals fo r the crt d isp lay are conn ected to the
Horizontal Channel Switch circu it f rom both horizontal
p lug-in compartments . Th e HO RIZONTAL MOD E switch
determin es whether t h e signals f rom the Α HORIZ or Β
HOR IZ units are displayed by th e crt . He r e, as in the
ve r tical system, the signal path is sp lit into an analog and
α digital path . Fo r the analog path , the selected horizontal
signal(s) are am plified by the Horizontal Amplifie r ci r cu it
which provides ho r izon tal deflection to the crt . The

Horizontal P ickoff amplifie r converts th e push-pull
signals from t he Horizontal Cha nnel Switch to the single-
e nded signal req u i r ed by the Horizontal Samp ler circu it .
After signal processin g similar to that of the vertical
system, stored waveform a nd al phan umeric readou t
deflection sign als m ay be applied to the Horizontal
amplifier by the Display D/Α and Amplifier ci r cuit when α
display of that type is req uired .

Th e Rea dou t Acqu i re ci r cuit and th e Display D/Α and
Am plifier ci r cuit provide an al phan umer ic display of
information encoded by the p lug-i n units . Th e readout
display is written on the crt on α time-s hared basis wit h
the analog or stored wavefo rm display . The fron t- panel
M od e switc hes and th e M ic rop rocessor ci r c u its
dete r mine w h ich pl u g-in u nits d isplay r eado u t
i nfo rmation .

Th e i nternal t rigger signals from the vertical plug-i n units
a re connected to the Α a nd Β Trigger Selecto r ci r cuits .
The Mode Switch and Trigge r Selector circuits d i r ect
t r igger signals f rom the LEFT VERT or R IGHT VERT units
to the Α HO RIZ or Β HORIZ units .

The Mainframe Logic ci r cuit develops con t rol signals for
use i n othe r ci r cuits within th is inst rument and the p l u g-
i n units . Th ese control signals automatically determ i n e
t he correct instrument operation i n relation to th e p l u g-in
u nits, the plug-in unit con t r ol settings, a nd the 7854
cont r ol settings .

The CRT Ci rcu it contains the control ci rcuits necessary
fo r ope ration of t he crt . Th e Ζ-Axis Amp lifie r pr ovides the
drive signal to contr ol t he i ntensity level of the crt
display .
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Figure 2-1 . Block Diagram
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Figure 2-1 . Block Diagram (continued)
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The Calibrator circuit produces α 1-kilohertz square-wave
signal which can be used to check the calibration of this
instrument and the compensation of probes . The
calibrator signal is available as α voltage at the
CALIBRATOR connector or as α current through α 40
milliampere optional current loop accessory .

The Output Signals circuit processes signals from the
plug-in u nits for rear-panel output .

The Converter/Rectifiers and Low-Voltage Regulator
circuits provide the power necessary to operate this
instrument . The voltages are connected to all circuits
within the instrument . The crt circuit contains α h igh-
voltage power supply that provides accelerating potential
for the crt .

The Auxilliary R egulator circuit regulates existing supply
voltages down to the potentials required by the digital
portion of this instrument .

The Front Panel Controls circuit provides for user control
and adjustment of crt beam and readout intensity as well
as other functions such as trace FOCUS and trace
BEAMFINDER .

The Front Panel Keyboard circuit provides user control of
the functions performed by the microprocessor in this
instrument . Pushbutton switches on the front panel
provide this user-to-machine interface . The external
Calculator Keyboard is similar to the Front Panel
Keyboard in that it provides user interface to the
instrument microprocessor through α pushbutton
keyboard . This keyboard must be connected to the
instrument through the Rear Panel Connector circuit
which also provides GPIB interface connectors for this
instrument .

The Keyboard Interface and Signature Analysis circuit
provides the electrical scanning necessary for the
reading of the above mentioned keyboards . It also
generates the signature analyzer clock and the
associated control levels required to use α signature
analysis system for troubleshooting this instrument .

The Mother Board p rovides the majority of
interconnection within the digital portion of this
instrument . U p to seven individual boards controlling
various operations of the 7854 may be plugged i nto the
Mother Board .

The Microprocessor and Control circuit is the control
center of the digital portion of this instrument . All
n umerical and waveform manipulation as well as data
storage and display are either performed or controlled
d irectly or ind irectly by this circuit .

The R eadout Acquire circuit "reads" the step-analog
plug-in data, representing vertical deflection factors,
horizontal sweep rate, etc ., and encodes it into α d igital
format . This d igitial information is later processed and
results in α crt display of one or more alphanumeric
characters representative of the plug-in(s) setup
conditions .

The Vertical and Horizontal Sampler circuit samples,
stores, and buffers, instantaneous analog voltage levels
from the Vertical and Horizontal Pickoff Amplifier circuits
to the Digitizer so they may later be displayed on the crt .
These samples, when displayed with other similar
samples, represent α waveform derived over one or more
crt sweep intervals .

The Digitizer circuit accepts the buffered analog voltage
levels from t he Vertical and Horizontal Sampler circuit
and converts them to ten-bit d igital words . The Digitizer
Control Logic circuit, in conjunction with the Address
Generator circuit, generates the addresses necessary to
store this data for later use . It also generates the control
levels necessary for the digitizer system to request and
assume control of instrume nt busses to facilitate this
storage . Α special burst clock is required by the digitizer
system when digitizing and is prod uced by the Digitizer
Clock circuit . As the digitizer system d igitizes α
waveform, the Digitizer Sweep Counter detects when α
complete sweep has occured . After α complete sweep
h as been d etected, the microp rocessor determines when
the digitizer system has acquired enough points to
adequately represent the waveform being digitized,
depending on the resolution (points per waveform)
desired .

The DMA Control circuit generates the timing sequence
an d control levels necessary for DMA (direct memory
access) devices internal to the 7854 to take control of the
instrument busses .

The GPIB (general purpose interface bus) circuit allows
the 7854 Oscilloscope to be used i n m ultiple instrument
GPIB configurations . This circuit provi d es the
communications and control interface necessary to GPIB
operation .

The R OM and RAM circuits provide the permanent and
temporary memory required for proper operation of this
instrument .

Together, the Vertical and Horizontal Display and Control
circuits provide the proper control voltages for operation
of oscilloscope deflection and Ζ-Axis Amplifier circuitry
when displaying digitally processed waveforms or
characters . The Display D/Α and Amplifier circuit
converts the stored dig ; tal data representing waveform or
character information t~, analog voltage levels to facilitate
vertical an d ho izontal 'eflection of the crt beam .



DETAILED CIRCUIT OPERATION

This portion of t he Theory of Op e ration section provides α detailed description of the electr ical ope r atio n a nd relatio nsh ip
of the circu its i n t he 7854 . The theory of operatio n fo r ci rcu its un i q ue to th is instrument is descr ibed in detail in this
discussion . Circ uits commonly used in the elect ronics i ndustry are not described in detail .

The following circu it analysis is accompan ied by supporting illustrations t hat give the names of the ind ivi dual stages with in
the ma jo r ci r cu its, and show how they a re connected together to form th e ma jor circu it . These illustrations also show t he
in puts an d outputs for each circu it and the relationship of the f ron t- panel controls to the ind ividual stages . The detailed
circuit diagrams from which the illustrations a re derived a r e shown in t he Diag rams section .

TEKTRONIX D RAFTI NG CONVE NTIO N

At Tektronix, logic symbols on schematics are drawn
accord ing to the function pe rform ed by the device in its
partic ula r application . By so doing, some deviations from
the manufacturer's assign ed symbology occur (although
device elect r ical function is identical) . An example of th is
wou ld be an AN D gate (all i nputs Hl- -output HI ; any input
LO---outpu t LO) drawn as an OR gate fo r LOs (any inpu t
LO--.-outpu t LO ; all in puts N1--output HI) . The first gate
s h own in Table 2-1 illustrates th is example and the
remainder of the table furt her ill ustrates alternate ways
of represen ti ng common logic gates . Th is table is mean t
only to familia r ize the reader with Tekt ronix dr afti ng
convention and not as α complete sou rce of alternate
symbols used i n schematic drafting . For operational
ch a racte r istics of individual devices, refer to the
ma nufact urer 's data book .

Diagram 1, in t he Diag rams and Ci r c u it Board
Illustrations section , s hows the i nte r -conn ections
between major ci r cu its with i n the 7854 .

MODE SWITCH AND CALIBRATOR

The Mode Switch circu it imp lements the f ront-panel
switch i ng and provides the necessa ry logic for selection
of vertical arid ho r izontal deflection signals fo r the crt

dis play . The Mode Switch circuit operates in co njunction
with t he M ainf rame Logic ci r cuit (diag ram 4) and the
M icroprocessor and Con t rol circuit (diag ram 28) to
develop cont r ol signals fo r use i n other ci r cuits wit h in
t his i n strument, and within p l u g-i n un its i n stalled in the
p l u g-i n compa rtments .

The Calibrator circuit provides voltage outputs of 40
millivolts, 0.4 volt and 4 volts at the CAL IBRATOR ou tput
connector . Α current output of 40 milliamperes is
available from the CAL I BRATOR with an optional current
loop adapter . When the curre n t loop adapte r is used , t he
CAL IBRATOR switch must be set to the 4 V positio n .

F igure 2-2 shows α detailed block d iagram of t he Mode
Switch and Calibrato r ci r cu its . Α schematic of these
circuits is s hown on diagram 2, in Section 7, Diagrams
and Circ u it Board Illustrations . The schematic is d ivi ded
by g ray s haded li nes sep a r ating the circuitry into ma jo r
stages . Sub-head i ngs i n the followin g discussion u se
th ese stage names to aid in locating a nd ide ntifying the
components and portions of the circu it ry described .

MODE SWITCH

The Mode Switch pr ovides user control of the 7854
vertical and horizontal chan nel selection .

User commands from the front panel MOD E switc hes, S1
a nd S2, are converted to BCD ( binary coded decimal) by
U 1 and are then b uffe red by U 61A . P l u g-in commands
from the plug-i ns are sensed by comparator ICs U 51 and
U52 . These logic levels are buffered by U62 and U61 Β . At
i n te rvals of approximately 20 ms, the microprocessor
(diagram 28) pulls the FPR (f ront pa nel read ) li ne at Ρ63-
1 LO, enabling U61 and U 62, transfer r ing t he front-panel
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TABLE 2-1
Common Logic Gates Illustrations

Α device with two or more inputs &
one output .

Α device with two or more inputs &
one output .

Α device with two or more inputs &
one output.

Α device with two or more inputs &
one output .

Α device with one input & one output .
The output is always the opposite state
of the input .

Α small circle at the input or output of α symbol indicates that
the LO state is significant . Absence of the circle indicates that
the HI state is significant .

ΝΑΝΟ

NOR

INVERTER

Negation
Indicator
Symbol

'The first p art of this table includes the alternate way to draw the same gate . The type of symbol used depends on how the gate is used in the circuit .
The Basic symbols require an active Hl input and the Alternate symbols require an active LO input .
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Figure 2-2 . Mode Switch/Calibrator block diagram .
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mode comman d i nfo rmation and p lug-in mode command

i nfo rmatio n to the Data Bus . Any new info rmation on t he
Data B us at th is time effects α change in t he
microprocessor f unctio n , and new control information is
put onto the Data Bus by the microprocesso r . Th is
i nformation is latc hed by the storage register s, U71 and
U72, with the presen ce of α WE (write enable) o r FPW
(f ront panel write) com mand , which provide control over
the f ront-pan el mode indicato r s, Mainf rame Logic
( d iagram 4), a nd part of the Disp lay D/Α system (diag ram
34) . Th e DIS PRT (display r eal time) command to the real
time display logic, U 73 and U 70 provides addition al
cont r ol signals to the Mainframe Logic circu it (diagram
4) . The T r igge r Select logic commands are user
selectab le by S109 and S110 and a re tied to the
Mainf rame Logic circu it ( diagram 4) . Transistors Q121,
Q114 and Q120 are the waveform d is p lay indicator
drive r transisto rs and provide cu rrent to the STO RED
I NTensity, Α INTENSITY a nd Β I NTENSITY i ndicato r lig h ts
on the front panel, r espectively .

CALIBRATOR

Transistors Q15 a nd Q17 compose α 1 kilo he r tz, squa re-
wave oscillato r . Oscillation occurs as follows : initially
assume that Q15 is conducting and Q17 is not
conducting . Th e voltage at the emitte r of Q17 becomes
more n egative as C16 discharges th roug h R 19 . Capacitor
C16 disch arges un til the emitter -base junction of Q17
becomes forwa rd biased . As Q17 begins conducting the
oscillator changes states . Regen e ration starts when Q17
conducts and C16 stops discharging ; th is reduces the
collector cu r rent of 015 . Thus, the collecto r voltage of

Q15 rises positive wh ich causes the base and emitte r of
Q17 to rise positive . The positive going voltage is cou pled
by C16 to th e emitter of 015, turn i ng it off .

Now, 017 is conducti ng and 015 is not conducting . The
voltage at the emitter of Q15 goes negative as C16
charges through R 16 . Wh en th e emitter-base ju nction of
Q15 becomes forward biased t he oscillato r will again
chan ge states to complete the cycle .

Th e square-wave signal p roduced at the collecto r of Q17
switches Q23 on a nd off . When Q23 is on, the current
from R22 and R 23 flows to grou nd . When Q23 is off, t h is
cur re nt flows t hrough C R 26 and R26 into the voltage
divide r network of R27, R31, R32, R33, R34, R35 and

R36 to produ ce the 4 volt, 0.4 volt and 40 millivolt
Cali brator ou tput voltages . The accuracy of the Calibrato r
is set by the 0.4 V DC adjustment, R 25 . Both the 4 V and
0.4 V cali brator push-button switches must be engaged
when ad j usting R25 . The Calibrator frequency is set by
the 1 kH z adjustment, R 15 .

MAIN INTERFACE

Α schematic diagram of the Main Interface circuit is
given on d iagram 3, in Section 7, Diagrams and Circuit
Board Illust rations . The schematic is divi ded by gray
sh aded lines separ ating t he circuit ry into m a jo r stages .
These stages a re related by name to othe r ci r cu its within
the instrumen t, depending upon t he function they
perform, and are used to aid in locating and identifying

the portions of circuitry d iscussed here . Also, t he signal
and voltage connections of each interface connector ar e
iden ti f ied .

PLUG-IN I NTERFACE

The Plug-in Interface stage consists of four multi-pin
connectors and is used to connect signals between the
plug-ins i n the HO R IZontal and VERTical plug-in
compartments and th e 7854 Oscillosco pe mainframe .
The gating sc heme of U60 allows the selected horizontal
p l ug-in to limit Ζ-Axis intensity wh en its sweep rate
drops below 0.1 s/d iv, t hus preventing burn i ng of the crt .
ICs U 161, U65 and t r ansistors 061 and Q64 are cu rrent
buffers for various signal levels .

VE RTICA L CHANN E L SELECT LOGIC
The Vertical Ch an nel Select Logic consists of U33, U32,
Q17, Q19, Q27, 036, CR 19 and their associated
components . Th is stage generates the controlling logic
comman ds, Display Le f t and Display R igh t goi ng to the
Ve r tical C hannel Switch circuit, diagram 7 . Th e logic
diag ram fo r the Ve r tical Ch a nnel Selector Logic stage is
sh own i n F igure 2-3Α .

In puts Α and Β at p i n s 14 and 2 of U 33 select the output
states at pin s 7 a nd 9 of U33 accord i ng to t he table i n
F igu re 2-3Β . T h e D ual T race C han nel Switch Cont r ol
(DTCSC) sig nal, the p l u g-i n mode signal (J2A16), the
Mai n f rame Ch a n nel Switch signal, and the signal at pin
Ρ 17-1 fr om the Mode Switch act as input signals that
m ay be switched to output p i ns 7 a nd 9 of U33, in t he
manner shown by Figu re 2-3 . When the Χ -Υ I nh i b it
sig n al is HI, U33 is disa bled and the levels at both pi n s 7
and 9 9ο LO and are not dependent on any inpu t sig nals .
When the Χ -Υ On signal goes HI the excl usive O R gates,
U32C and U32D, act as inverte rs and all signals at pi n s 7
and 9 of U33 are inve rted . If the Χ -Υ On input shou l d
exceed abou t +2 volts, Q36 disables U33 an d the outputs
at p i n s 7 and 9 go LO .
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Fig ure 2-3. (Α) Logic Diag ram of the V ertical Channel Switch Logic on the M ain Interface . (Β) Input/output table of the Vertical

Channel Switch logic on the M ain Interface.
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Figure 2-4 . Detailed block diagram of the Mainframe Logic circuit .



HO RIZONTA L CH ANNEL SELECT LOGIC
Th e Display Β command , u sed as the switch ing control
level app lie d to the H o r izontal Chan nel Switch ci r cuit
(diagram 10), is developed by the Hor izontal C h annel
Select Logic stage made up of U 143, Q139 and Q147 .
Th e con t rol levels at p i n s 2 a nd 14 of U 143 determine
th e level of th e Display Β command at its outp u t, pin 7 .
Th e contr ol levels at pin 2 and 14 of U143 are as follows :

(1) P i n 2 HI a nd pi n 14 HI ---output at pin 7 follows the
Mainf rame Ch a nnel Switch Signal at inp ut p i n 3 .

(2) P i n 2 LO a nd p in 14 N1----ou tpu t at pin 7 is HI .

(3) Pin 2 LO and pin 14 LOO-output at p i n 7 follows
t he DTCSC signal at in put p in 6 .

(4) P i n 2 LO and pin 14 Hl----output at pin 7 is LO .

T ransisto r s Q139 and Q147 on the M ain Inte rface boa rd
act as buffers and buffer the Mainframe Ch a nnel Switc h
Sign al and Display Β comma nd , respectively to and f rom
U 143 .

(DISPLAY Β )

MAIN FRAME CHANNEL SW ITCH SIGNAL
(DISPLAY Β )

A LT MODE (HORIZ)-

Χ-COMPENSATION INHIBIT (Α HORIZONTAL)--

X-COMPENSATION INHIBIT ( Β HO RIZONTAL )

DELAY MODE CONTROL
MAIN FRAME CHANNEL SWITCH SIGNAL-

X-COMPENSATION INHIBIT (Α HO R IZONTA L )

Χ-COMPENSATION INHIBIT ( Β HO R IZONTAL )
Α HOLDO FF --

Β MOD E

Β HOLDO FF

Α MOD E -

DELAY MODE CONTROL ~~-"

MAINFRAME
LOGIC

Α schematic diagram of the Mainframe Logic circu it is
given on d iagram 4, in Section 7, Diagrams and Circuit
Boa rd Illustrations . T he schematic is divide d by g ray
sh aded li nes separ ating the circuitry into majo r stages .
These stages aid in locating components mentioned h e re .
S ub- headings in t he following discussion use these stage
names to fur the r identify portions of the circuitry on
d iagram 4 .

Th e M ainframe Logic ci r cu it develops control signals for
use in other ci r cuits with in th is i n st rument and any plug-
in un its i n stalled in the vertical a nd h orizo ntal
compartments . These control signals a utomatically
determine correct instrument ope ration in relation to the
p lug-in units installed or selected, p l u g-in control
settings, and 7854 contr ol settings . Α detailed block
d iagram of the logic circ u it is shown i n F igure 2-4 .

Theory of Operation --- 7854
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Figu re 2-5 . Breakd own of sepa rate stages within Ho r izon tal Logic IC (U 116) showing inputs and output fo r each stage .
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ΧεΟΜΡΕΝSΑΤΙΟΝ INHIBIT (Β HO R IZON TA L ) 5 Α SWEEP LOCKOUT
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HORIZONTAL LOGIC
Th e Horizontal Logic stage performs th ree separate logic
functions : Α Sweep Lockou t, Β Sweep Lockou t, and ALT
OUT (alternate p ulse) generation . Most of the logic for
these fu nctions is contained within t he H orizontal Logic
IC, U 1 16 . F igure 2-5 i dentifies the th ree ind ividual stages
of U116 a nd t he input and outpu t terminals associated
with each . Note that some of t he inp ut levels are
connected inte rnally to mo re th an one of the i n dividual
stages .

Α Sweep Lockout
The Α Sweep Lockout portion of t he H o r izon tal Logic IC
(U 116) produces an output level at the collector of Q127
(Α Sweep Lockou t) that determines wh en t he Α HO R IZ
time-b ase unit can produce α sweep . If t h is output is HI,
t he Α HORIZ un it is loc ked out ( disabled ) so it cannot
produce α sweep . If t h e level is LO, the Α HORIZ u nit is
enabled and can produce α sweep wh en triggered .

As shown by F igu re 2-6, only two combinatio ns of inp u t
conditio ns to U116 will produce α HI Α Sweep Locko u t
level . The first comb i nation disab les th e Α sweep w hile
t h e Β sweep is being d is p layed in the ALT HO R IZON TAL

2-12

ALT MODE ( HORIZ)

Χ -COMPENSATION INHIBIT

	

4
(Α HORIZONTAL )

X-COMPENSATION INHIBIT

	

5
(Β HORIZONTAL )

1MAIN FRAME CHANNEL
SWITCH SIGNAL (DISPLAY Β )

D ELAY MODE CONTROL

Β Sweep Lockout

MODE (bot h units must be in time-base mode) if
non delayed operation is being used . Th e second
comb inatio n disables the Α sweep during delayed-swee p
ope ration so that the Β sweep can complete its holdoff
before th e next Α sweep begi ns .

The Β Sweep Lockou t stage produces an output level at
the collector of Q132 that determines if t he Β HORIZ
time-base u nit can produce α sweep . Α HI output level
loc ks out (i nh ibits) the Β HORIZ unit and α LO level
en ables t he Β HO R IZ unit to produce α sweep .

As shown by Fig ure 2-7, the ou tput of t h is stage is HI
only under one set of in p ut conditions to U116 . Th is set
of cond itions disables the Β sweep wh ile t he Α sweep is
being d is p layed in t he A LT HOR IZO NTA L M ODE switch
position, if both time-base units are in α sweep mode and
non delayed sweep is used . F or any other combination of
inpu t con ditions, th e Β Sweep Lockout level is
determi ned by the Delay Gate from Α time-base unit ; see
M ain I nterface, diagram 3 .

Α SWEEP
LOC KOUT

Α SWEEP LOCKOUT
TO TIME BASE
UN IT

Φ = HAS NO EFFECT IN THIS CASE

F igure 2-6 . (Α ) Logic diag ram fo r Α Sweep Loc kout Stage ; (Β ) Table of input/output combinations .
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Α

MAIN FRAME CHANNEL
SWITCH SIGNA L (DISPLAY Β )

DE LAY GATE FROM
Α TIME-BASE UN IT

ALT MODE ( HOR IZ)

X-COMPENSATION INHIBIT
(Α HORIZONTAL)

X-COMPENSATION INHIBIT
( Β HORIZONTA L )

DELAY MODE
CONTRO L OUT

Alternate Pulse

Figu re 2-7. (Α) Logic diagram fo r Β Sweep Lockout stage; ( Β) Table of input/outpu t combinations .

The th ird function performed by the Horizontal Logic
stage is to produce an ALT OUT (alte rnate pulse) fo r u se
by t h e H o rizontal and Ve rtical B inary stages . The holdoff
gate p roduced at the end of the sweep by the respective
time-base unit is diffe rentiated by either C109 o r C1 12 to
p rovide α positive-going pulse to pi n 6 or 9 of U116 . The
diffe rentiated Α or Β Holdoff gate may produce the
alte rn ate pu lse depend i ng upon t he operati ng conditions
as shown in F igure 2-8 .

The following discussions describe the operation of U 1 16
in relation to the various combinations of in pu t
conditions sh own in Figu re 2-8 :

(1) Α (Only) Mode-An ALT OU T (alte rn ate) pulse is
produced at t he end of each Α sweep when the
HOR IZONTAL M ODE switch is set to t he Α position .

(2) Β (Only) Mode----In the Β position of the
HORIZONTAL MODE switch , an ALT OUT pu lse is
produced at the end of each Β sweep . (The Α time-base
must be i n independen t, nondelayed mode .)

Theo ry of Operation � 7854

287α-108

(3) Alt or Chop M ode---When the H ORIZONTAL
MODE switch is set to ALT or C HOP (t he Α time-base
unit m ust be in independent, nondelayed mode), an ALT
O UT pu lse is produced at t he end of eac h sweep . Fo r
example, an alternate pu lse is produced at the end of the
Α sweep, then at the end of the Β sweep , again at the
end of th e Α sweep, etc . Althoug h ALT OUT pulses are
produced in the CHO P ho rizontal mode, t hey are not used
in th is instru men t .

(4) Delayed Sweep (Α Delays Β )---VU nen the Α time-
base unit is set for delayed ope ration , the operation of
the Horizontal Logic stage is ch anged so an ALT OUT
pulse is produced only at the end of the Α sweep , even
whe n the HO RIZO NTAL MOD E switch is set to Β . Th is is
necessa ry sin ce the Α time-base estab lishes t he amount
of delay time for the Β ti me-base un it whenever it is
displayed .

(5) Amplifier Unit In Ho rizontal Compartment_
When an amp lifier u nit is installed in eit her of the
horizontal p l ug-in compartments, the ALT OUT pulse ca n
be p roduced only from the remaining time- base u n it . If
amp lifie r u nits a re installed in both ho rizontal
compa rtments, an ALT OUT pu lse is not produced sin ce
there are no time-base u nits to produce α holdoff pu lse .
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DELAY MODE	12
CONTR OL

X-COMPENSATION INHIBIT

Χ-COMPENSATION INHIBIT

	

5

ΙΒ HORIZONTAL )

2-14

U116C

Φ = HAS NO EFFECT IN THIS CASE

I NPUT

	

f OUTPUT'

Β

AAND B

Α

Α

Β

Β ONLY
ALT OR CHOP

0119

Α DELAYS Β

Α WITH VERTICAL UNIT IN Β
COMPARTMENT .

Β WITH VERTICA L UN IT IN Α
COMPARTMENT .

NO OUTPUT PULSE (LO AT OUTPUT)

' POSITIVE-GOING PULSE . WHERE BOTH Α AND Β HOLDOFF ARE REQUIRED TO BE Ell, Α HI AT E ITHER
I NPUT PRODUCES AN ALTERNATE PULSE.

' NEGATI VE-GOING PULSE .

Fig ure 2-8. (Α) Logic diagram fo r Alternate Pulse Generator stage; (Β) Table of input/output combinations.

ALT OUT
(ALTERNATE)

PULS E
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Z-AXIS LOGIC
T he Ζ -Axis Logic stage produces an outp u t current sign al
at p in 8 of U190 w hich sets t h e intensity of t he c r t
d isplay, except for t he stored waveforms an d
alph anu meric reado u t display, wh ich is controned by the
Disp lay D/Α ci r cuit in put to th e Ζ -Axis and Focus
Amplifier circuit (d iagram 13) . Th e outp u t current at pin 8
is dete r mined by the setting of the Ζ-Axis Level
adjustmen t, Α and Β INTEN SITY controls, the conditions
of va r ious logic gates, and by the Αυχ Ζ -Axis in put . Th e
Αυχ Ζ-Axis i nput is produced by eit h e r the external
Z-AXIS I NPUT ( rear pa n el) or by an input from any of the
plug-in units ; see M ain I nterface, d iagram 3 . The i nput
cu rrent from the Α and Β I NTENSITY controls is switched
so t h e outp ut cu r rent matches t h e h o r izontal display
selected . Α HI Ζ-Axis Limit inpu t applied to th e base of
Q150 or α LO Intensity L i m it level from the horizontal
plug-ins (via U60D) to the emitter of Q157 red uces
cu rre nt d rive a nd limits d is p lay i ntensity . The Vertical
C hopped B lan king, Ho rizontal Chopped B la nk i n g, an d
RTM ZOFF (realti me display Z-axis off) signal f rom th e
Display D/Α ci r cuit are applied to th is stage to block th e
o utput c u rrent and blank th e crt display for vertical
chopp ing, horizontal c h opping, or during α stored
waveform or alphan umeric readout d isplay .

CHOPPED Β LΑΝΚΙΝ
INHIBIT AND
(REALTIME DISPLAY INHIBIT)

CHOPPED BLANK ING
INHIBIT, RTWMW
AND INTENSITY
LIM ITI NG

Α SWEEP GATE--
DISPLAY Β CHANNE L
SWITCH SIGNAL
Α INTENSITY-

Z-AXIS L IM IT,
INTENSITY L IMIT
AND Z-AXIS LEVEL
ADJUSTMENT

Figu re 2-9 . Input and ou tput p i n s fo r Ζ-Axis Logic IC (U190) .

Theory of Operation ----7854

Figure 2-9 i dentifies the inputs and the output of the Ζ -
Axis Logic IC (U 190) . All inp uts except pins 5 and 15 a re
cu rrent driven with p ins 1, 2, 9, and 16 variable from
ze ro to fou r milliamperes .

The Vert Chop Blank signal, co nnected to pin 7, and the
Hor iz C hop B lank a nd the RTMZOFF signal applied to
U190 through Q103 en ables or disables th is stage to
cont r ol all output current . Quiescently, the levels at pins
6 and 7 a re HI so th at the intensity current f rom p i n s 1,
2, 9, and 16 can pass to the ou tpu t . However, p in 7 goes
LO during ve r tical chopped bla nking, and both pins 6 and
7 go LO du ring horizontal ch opped bla nk i ng or du r i ng α
digitized display . 'Th is blocks the o u tpu t current and the
c r t is blanked . Th e Ve rt Chop Blank signal is connected to
p ins 6 an d 7 of U 190 directly from p i n 4 of U12 . 'T he
H oriz Chop B lank in h ibit signal is connected to U190
f rom pin 4 of U22 t hrough L35, R35, Q103, CR 162 and
CR 161 . Notice that this sig nal is connected to the
collector of Q103 . This t ransistor is no rmally operating in
the saturated condition, a nd the ΗΙ Horiz Chop Blank
i nh i b it level f rom U22 is the collector so urce voltage .
When the Horiz Chop Blank in h ibit level goes LO, the
current throug h Q103 d rops to produce α cor respond i ng
LO level at its emitter . This level is con nected to p i n s 6
a nd 7 of U190 through CR162 and CR161 .

T ransisto r Q103 also controls t he levels at pins 6 and 7
for digitized d is p lays . Th e RTMZOFF command fro m the
Display D/Α ci rc u it is connected to the base of Q103
th rough R 103 . Th is level is normally HI, so 0103
operates as determined by the Hor iz C hop Blank inhibit
level at its collector . When α digitized display is to be
presented , RTMZO F F goes LO and t h is level is coupled to
the base of Q103 t hrough R 103 . Transistor Q103 is then
reverse biased to produce α LO level at its emitter . Th is
level is coupled to pins 6 and 7 of U 190 t hrough C R 162
and CR 161 to block the Ζ-Axis Logic output curren t
during the digitized d is play . (1- h e intensity of the digitize d
d is p lay is determined by α sepa rate Display D/Α intensity
level connected d i r ectly to t he Ζ-Axis Amplifier ; see Ζ -
Axis and Foc us Amplifier description .) Diode CR 159
clamps the emitte r of Q103 at a bou t -0.6 volt when the
transistor is off .

The Α INTENSITY control sets the ou tput current level
when the Α Gate at p i n 14 is HI a nd the Display Β
command is L0 . Whenever the Α Gate level goes LO
indicating that the Α sweep is complete or the Display Β
Command goes HI i nd icating that the Β sweep is bei ng
displayed , the Α INTEN SITY current is blocked . Th e
cur rent f rom the Α I NTENSITY control is connected to pin
16 th roug h R 192 .

In the delayed mode, current is added to the A INTENSITY
current dur i ng α po rtion of the Α sweep time to i ntensify
α portion of the t race . This intensified portion is
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Β

2-16

DISPLAY Β CHANNEL
SWITCH SIGNAL
(DIS PLAY Β )

INTENSIFIED

DELAY MODE
CONTROL

AUXI LIARY
Z-AXIS

.9-4- 1

	

R176
EXTERNAL

Ζ - AXIS --
I NPUT

	

I GATE

HORIZONTAL
CHOPPED R163
BLANK ING
UMFOFF

Ζ -AXISO FF _ --'--_`- "`
( READOUT BLANK ING)

SIMPL I F I E D DIAGRAM OF
Z-AXIS LOGIC

HI = MAX VOLTAGE OR CURRENT

	

Φ = HAS NO EFFECT

LO

	

MIN VOLTAG E OR CURRENT
VAR = VARIABLE CURRENT, 0 to 4 mA

0-4 mA

Figure 2-10 . (α ) Logic diagram for Ζ-Axis Logic stage ; (Β ) Table of i np ut/output comb inations .
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coincident with the Β Sweep Gate pulse to provide an
i ndication of which po r tion of the Α sweep is displayed i n
the delayed mode . Th e Α i ntensifing c urrent is supp lie d
to p in 2 of U190 through the f r ont-panel CONTRAST
ad j ust ment, R80 . Current to R80 is derived f rom th e Α
Intensity control . W it h this configuration, t he intensified
cu rrent i ncreases as th e Α INTENSITY cont r ol setting is
advan ced to pr ovide α proportional intensity inc rease in
the intensified zone as the overall Α sweep intensity
i n c reases . Therefore, the i ntensifie d zone is more read ily
visi ble at high i nte nsity levels . Th e CONTRAST
adju stmen t is α front pa nel sc rewdrive r adjustment and
allows p resetting for optimum intensity contrast between
the intensified portion and t he ove r all sweep . Th e
i ntensified cu rrent is added to the Α I NTE NSITY cu rrent
to produ ce an intensified zone on the Α sweep under the
following conditions : HI Α Gate level at p i n 14, LO
Display Β command at pi n 15, HI Β Gate level at pin 4,
and α HI Delay Mode Co nt r ol input level at p in 5 .

The Β INTENSITY con t r ol determines th e ou tput current
when th e Β Gate level at pin 4 and the Display Β
command at p i n 15 are both HI . The current from the Β
I NTEN SITY cont r ol is connected to the Ζ-Axis Logic stage
through R 196 .

The cur rent level esta b lis hed by the intensity con t rols
can be alte red by t h e Αυχ Ζ-Axis cu r rent level at p i n 9-
The current at t h is p in can come f rom the Z-AXIS IN PUT
connector on the rear panel or f rom any of the pl u g-in
compartmen ts . T h is curre nt eit her increases or
decreases (depending on pola r ity) t he ou tpu t current to
modulate the intensity of the display . I npu t f rom the Z-
AXIS INPUT connector allows the trace to be modulated
by external signals . Th e Αυχ Ζ-Axis i nputs from t he plug-
in compa rtments allow special-pu rpose p lug-in units to
mod ulate the display intensity . Diodes CR 176 and CR 17'7
li m it the maximu m voltage cha nge at p i n 9 to about ±0.6
volt to protect the Ζ-Axis Logic stage if an excessive
voltage is applied to t he Z-AXIS INPUT conn ector . Figure
2-10 sh ows α logic d iagra m and α table of the
input/output conditions of the Ζ-Axis Logic stage .

HOR IZO NTAL BI NARY

The Horizontal Bina ry stage develops the main f r ame
ch ann el switch signal (Display Β ) to determine wh ich
ho r izontal plug-in unit provi des th e sweep d isplayed on
the c rt . When this level is HI, t h e Β HORIZontal unit is
used for the d isplay; wh en it is LO, the Α HORIZontal u n it
is used . Figu re 2-11 shows the input and ou tput pin
assign ments fo r t he Horizontal Binary IC (U42) .

The Display Β command is used in the following stages
with i n t he Mainframe Logic ci r cuit : Horizontal Logic (Α
and Β Sweep I nh ib it), Ζ-Axis Logic, Vertical B i n a r y a nd

Theo ry of Operation---7854

MAIN
FRAME
CHANNEL
SWITCH
SIGNAL
(DIS PLAY Β )
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F ig ure 2-11 . Input and ou tput p i n s for Horizon tal Bina ry IC
(U4358) .

T r ace Separation . In addition , it is connected to the
following ci rcu its elsewhe re i n t he i n st ru men t to indicate
wh ich horizontal unit is to be used during display : Main
Inte rface (Α a nd Β HO R IZ plug-in compartments), and
H orizontal I nterface (fo r ho rizontal channel selection) .

T h e levels on pins 3, 4, 7 and 10 of U42 are determined
by the HORIZO NTA L MODE switch (see diag ram 2) . Th is
switc h indicates wh ic h ho r izontal mode has been
selected by provi d i ng α Hl outp ut level on only one of four
ou tput lines ; t h e r emai ning li nes stay LO.

The Horizontal B i n a r y stage ope rates as follows for eac h
of the fou r positions of the HORIZONTA L MODE switc h
( refe r to Figure 2-12 fo r t he logic d iag ram and tab le of
input/outp ut co nditions for the Ho r izontal B i n ary stage) :

Α M ode

When the HO R IZONTAL MODE switch is set to Α , the
Display Β command is LO to ind icate to all ci r cuits Α
h orizontal u nit is provi ding the display sweep .

Β Mode

Selecti ng th e Β horizontal mode provides α HI Display Β
Command to all ci r cuits .

CH OP M ode

In th e CH OP position of t he HO RIZO NTAL MODE switc h ,
t he Display Β command switches between t he HI and LO
levels to produ ce α display that alternates between the Α
and Β horizontal units at α 0.2 MHz rate . The repetition
rate of the Display Β com m a nd in th is mode is
determined by the Ho r iz C h op Blank pulse (see Chop
Co u nter description) . Each time the Hor iz C hop Blank
pu lse at p i n 1 goes LO, t he output at pin 6 switches to
the opposite state .

2-17
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(D = HAS NO EFFECT IN THIS CASE

η+1 = I FOUTPUT IS LO PR IO R TO LO', IT GOES HI, AND V ICE VERSA

'ACTUATED BY NEGATI VE-GOING EDG E .

' REPETITION RAT E ONE-HALF HORIZONTAL CHOPPED BLANKING RATE .

'REPETITION RATE ONE-HALF ALTERNATE PULSE RATE .

OUTPUT

F igu re 2-12 . (Α) Logic diagram for Horizontal Binary stage; (Β ) Table of input/output com binations .
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ALT Mode

For ALT horizontal operation , t he Display Β comma nd
switches to the opposite state each time the negative
po rtion of th e Alt Out pu lse is received from the
Horizontal Logic stage throug h Q119 . R epetition rate of
the Display Β command in t h is mode is one- half the
repetition rate of th e Alt Out pulse applied to pin 8 .

VER TICA L BINA R Y

The Vertical Binary stage produces t h e Display Rig ht

command , to determine which vertical unit is to be

displayed when the VERTICAL MODE switch is set for

ALT . Whe n th is output level is HI, the R IGHT VE RT un it is
displayed ; when it is LO, the LEFT VERT unit is displayed .
In the ALT or C HOP positions of the HORIZONTAL MODE
switch (nondelayed operation only), t he output of th is
stage is slaved to th e output of the Horizontal B i n a ry
stage so that th e Display Rig h t command is always HI
when the Dis play Β command is LO, and vice versa . Th is
action allows independent-pairs operation (sweep-
slavin g) in th e ALT positio n of t he VERTICAL MODE
switch and the ALT or CH OP position s of the
HORIZONTAL M ODE switch , whe reby the LEFT VER"Γ
unit is always displayed at t he sweep rate of th e Β time-
base and t h e RIG HT VER7 u nit is d isplayed at the sweep
rate of the Α time-base . T hus, i ndependent-pairs
operation can simulate dual-beam ope ration fo r r epetitive
sweeps .

Wh en t he Α time-base u nit is set to th e delayi ng mode,
t he repetition rate of the Display Rig h t command is one-
half t he repetition rate of the Display Β command . This
r esults i n each vertical un it being d isplayed first against
t he Α time-base un it (delaying), then the Β time-base unit
(delayed ), befo re the display is switched to th e other
vertical u nit .

Figu re 2-13 ill ustrates p i n assignments for the Vertical
B inary IC ( U52) .

t he Dis play R ig ht co mmand is used in the Plug-in B i n a ry
a nd Vertical Mode Logic stages . The Vertical B ina ry stage
(U 52) uses the same type of IC as t he H o r izontal B i na ry
stage . Notice the Display Α command level at pin 7 . Th is
in put is t h e i nve rse of the Disp lay Β command level at pin
8 (Q49 generates the Display Α Command level) . Also,
notice th e line connected to pin 4 of the Vertical B inary
IC U52 . The level at pin 4 is generated by Q41 and is HI
only when the HOR IZONTAL MOD E switch is set fo r ALT
o r CHO P and the ti me-b ase units are in nondelayed
ope ration . The Vertical B i nary IC uses t he i nformation at
pin 4 for correct slaving of the Display R ight comma nd to
the Display Β comma nd (necessary for independent-pai rs
ope ration) .

Theory of Operation--7854

ΜΑΙΝ FRAME CHANNEL
SWITCH SIGNAL --A-

(DISPLAY Β )

Α OR Β MODE--~

8
RIGHT)

2874-114

Figu re 2-13 . Input and output pins for Vertical B i nary IC (U52) .

The following discussions describe t he operation of the
Vertical Binary stage in r elatio n to the modes of
operation that can occu r . Figu re 2-14Α shows α logic
diagram of the Vertical B inary stage . An input/output
table fo r this stage is given in Figure 2-14Β .

Α or Β Mode

When the HORIZONTAL M ODE switch is set to eithe r Α
or Β , the Display R igh t comma nd switch es to the opposite
state each time an Alt Out pu lse is received from the
Horizontal Logic stage . Repetition rate of the Display
Righ t command in this mode is one- half the repetition
rate of the Alt Ou t pu lse . The input conditions fo r these
modes are :

P in 1 LO; Alt O ut pu lse generated by Horizontal Logic
stage goes negative ;

P i n 4 LO; (HORIZONTAL MODE switch in any position
except ALT or CHOP, or the Α time-base unit is set fo r
delayed sweep ) ; and

Pin 10 HI ; HORIZONTAL MODE switch set to Α or Β .

A LT Or C HO P M ode ( H OR IZO NTAL)-. N on d elayed

In t he A LT or CHO P positions of the HO R IZONTAL M ODE
switc h , t he output level at p in 6 is t h e same as th e
Display Α command level at pin 7 . The Display Α
command level is produced by inverting the Display Β
command f rom th e Horizontal B i n a r y stage . Therefore,
the repetitio n rate of the outpu t sign al is t he same as th e
Display Β comma nd . The result, with the VERTICAL
MOD E switch set to ALT and the Α time-base unit set fo r
nondelayed operation, is t h at the RIG H T VERY u nit is
always displayed at the sweep rate of the Α time-base

2-19
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U52

I NPUT

DISPLAY Α

'ACTUATED BY NEGATIVE-GOI NG EDGE.

' REPETITION RAT E ONE-HALF ALTERNATE PULSE RATE.

'REPETITION RATE ONE-HALF DISPLAY Β RATE .

Φ = HAS NO EFFECT IN THIS CASE .

η+1 =1 F OUTPUT IS LO PR IOR TO LO' IT GO ES Hl, AND VICE VERSA .

Α OR Β

μφDISPLAY RIGHT. ~ ALT OR CHOP, NON-
DELAYED MOD E

DISPLAY LEFT	) (SWEEP-SLAVING)

ALT OR C HOP, DELAYED MODE

Figure 2-14 . (Α) Logic diagram fo r Vertical Binary stage; ( Β) Table of input/output combinations.
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unit, and the L EF Γ VER T unit is always displayed at the
sweep rate of the Β time-base unit (independent-pai r s
operatio n or sweep slavi ng) . The input cond itions to
provide α HI output level so t h at t he RIGHT VERT unit can
be disp layed at the Α sweep rate a re :

P i n 4 HI ; ( HO RIZONTAL MODE switch set to ALT or
CH OP with nondelayed sweep ) ;

P i n 7 HI ; The Α sweep is to be d isplayed (Display Β
command LO); and

P i n 10 LO; HORIZONTAL MOD E switch set to any
positio n except Α or Β .

The inpu t conditions to provide α LO ou tput level so t hat
the LEFT VERT u nit can be displayed at the Β -sweep rate
are :

P i n 4 HI ; ( H ORIZO NTA L MODE switch set to ALT or
CHOP with nondelayed sweep);

Pin 7 LO; Th e Β sweep is to be displayed (Display Β
command HI) ; and

P i n 10 LO; HORIZONTAL MODE switch set to any
position excep t Α or Β .

A LT Or CH OP Mode (H OR IZONTAL)- Delayed

If t he Α time-base unit is set to t he delayed mode when
th e HO R IZONTAL MODE switch is set to either ALT or
CHO P , t he operation of t he stage is changed from that
discussed a bove . Now, t he Display R igh t command
switches between the HI a nd LO states at α rate t hat is
one- half t h e r epetition rate of th e Display Β command .
The resu ltant crt display i n th e ALT position of the
VERTICAL M OD E switch allows the R IG HT VERT u n it to
be d isplayed first agai nst t he Α sweep (delaying) and t h en
against th e Β sweep (delayed) . Then t he display switch es
to the LEFT VERT unit a nd is displayed consecutively
against the Α a nd Β sweeps in the sa m e manner . The
inpu t conditions for th is mode of operatio n are :

P in 4 LO; (T h e Α time-base u nit set for delayed
operation) ;

P i n 8 HI or LO; Display R igh t command changes state
at HI to LO t ra nsition of Display Β command ; and

Pin 10 LO; HOR IZONTAL MOD E switch set to any
position except Α or Β .

PLUG-IN BINARY

The Plug-In B i nary stage produces the p l ug-in Alternate
Drive command to alternate dual-t race p lug-in un its. Th e
Plug-In Binary IC, U82 is t he same type of i ntegrated

circuit used in t he Horizontal Bi na ry and Vertical B ina ry
stages . F igu re 2-15 shows the pin assign ments for the
Plug-In B inary IC ( U82) .

Additional cont r ol f rom the mode switch (pins 2 and 14)
and d igitizer circuitry ( p in 10) of the P l u g-in Binary stage
is provided by U72 . Refer to Figure 2-16 for the logic
d iag ram and input/output table for the P l u g-in B inary
stage .

Inpu t pins 2 and 14 from t he status bits latched into U71
of the Cali brato r a nd Mode Switch ci rc u it (diag r am 2)
indicati ng p l u g-in status (channel), are applied to U72
and con t r ol α pair of outputs ( pins 7 and 9) wh ich are tied
to input p ins 3 an d 7, respectively of U 82 (Plug-in
B i n a r y) . Fou r possible outpu t cond itions of U82 exist,
depend ing on the i nput levels at pin s 14 and 2 of U72,
and are as follows :

(1) Pin 14 HI and P in 2 HI-Pin 1 LO------Pin 9 follows the
vertical alte rn ate command presen t at input pin 8 of
U82 . Th e vertical alternate com mand is coupled
through Q67 and U72 to pin 7 of U82 . This mode
essentially shorts pin 7 and p i n 8 of U82 togethe r .

(2) P i n 14 HI and P in 2 LO----P i n 7 HI ; P in 9 HI .

(3) P i n 14 LO an d Pin 2 N1---- P in 7 HI ; P i n 9 LO.

(4) Pin 14 LO and P i n 2 LO--Pin 7 HI ; Pin 9 follows the
DTCSC (du al trace chan nel switch control) sig nal at
pin 10 f rom the Digitize r Boa rd .

ΝΟΤΕ
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These conditions are fo r the shaded portion
marked U72 of Figure 2-16Α . The entire Plug-
in Binary stage is discussed in reference to
the outputs of this smaller block.

SELECTED
STEER IN G COMMAND---4-

FROM U72
ALT MODE

INHIBIT
SELECTED

I NPUT
COMMAND
VERTICAL

ALTERNATE
COMMAND

(DISPLAY RIGHT)

3

4

7

8

6 ALTERNATE
DR IVE

2874-116

Figure 2-15 . Inpu t and output pins fo r the plug-in b i n ary IC
( U82) .
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DTCSC
(DUAL TRACE
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CONTROL)

14

U721NPUT/OUTPUT PLUG-IN BINARY STAGE

OUTPUT ( ΡΙΝ 6)

*FOLLOWS DISPLAY R

*IF ALTERNATE MODE COMMAND IS LO,
1/2 DISPLAY RIGHT RATE IF IT IS H1 .

Figure 2-1 6. (A) Logic diagram for Plug-in Binary stage; (B) Input/output tables for U72 and entire stage.
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Th e followi ng d iscusses the operation of the P l u g-in
Binary stage i n each of the four modes mentio ned above .

When t h e p lug-in Alternate Drive command level is HI
a nd α dual trace amp lifier p lug-in unit is set for Alternate
operation , C han nel 2 of th e dual t race unit is displayed .
When t he plug-in Alternate Drive command is L0,
Ch annel 1 is disp layed . The repetition rate of the p l u g-in
Alternate Drive comma nd is determined by the setti ng of
the VE RTICAL M ODE switch and α control signal f rom
the d igitize r ci r c u itry . This is t rue for eac h of the four
modes .

Mode Α

When P i n s 14 and 2 of U 72 are HI, the following is tru e .

For all positio ns of t he VERTICAL MODE switch except
A LT, t he p l u g-i n Alternate Drive com ma nd is t he same as
the Display Rig h t command originating at pi n 6 of U52
(Vertical Binary stage) . Since t he Display R igh t command
is derived from t he Display Β command throug h the
Vertical Binary stage, th e two ch a nnels of α dual-trace
vertical amplifier unit may be slaved to the time-base
u nits (nondelayed , du al-sweep horizontal modes only) in
t he same man n er as previo usly descri be d for
in depende n t- pai rs operation betwee n the vertical and
ti me-base u nits . The resultant crt presentation , when the
dual-trace vertical amplifie r un it is set fo r alternate
operation, displays the C hannel 1 t race at t h e sweep rate
of t he Β time-base unit an d the C h ann el 2 t race at the
sweep rate of the Α ti m e-base u nit .

T h e p l u g-in Alternate Drive command switches f rom HI
to LO as the Display Β comma nd from the Horizontal
B i n ary stage switches from LO to HI, a nd vice ve rsa .

Wh en th e VERTICAL M OD E switch is set to ALT, th e
output, pin 6, of th e Vertical B i nary stage switch es the
vertical display between the two ve r tical units . However ,
if eit her of t h e vertical p lug-i n units a re d ual-trace units,
they ca n be operated i n the alternate mode also. To
provide α switch i n g command to these units, the Plug-In
B i nary stage prod uces an output sign al with α repetition
rate that is o ne-half the repetition rate of the signal at pin
6 of U82 . The seq uence of operatio n , when two d ual-
t race ve r tical units are i nstalled in t he ve r tical plug-in
com partments an d they are bot h set for alte rnate
op e ration, is as follows (VER TICAL M OD E and
HORIZO NTAL M OD E switches set to ALT) : (1) Channel 1
of LEFT VERT unit displayed at sweep rate of Β time- base
un it ; (2) Channel 1 of RIG HT VERT unit displayed at

Theory of Operation---7854

sweep rate of Α time-base unit ; (3) Ch ann el 2 of LEFT
VERT u nit d isplayed at swee p rate of Β time-base unit ; (4)
C h a nnel 2 of RIG HT VERT u n it d isplayed at sweep rate of
Α time-base u nit . Notice that unde r t hese condition s,
both channels of the LE FT VERT unit are displayed at the
Β -sweep rate and that both chan nels of the R IG HT VERT
u n it are displayed at the Α-sweep rate . In pu t conditions
when the VERTICAL MOD E switch is set to ALT are :

Pin 4 LO; VE RTICAL M ODE switch set to A LT; and

P i n 8 HI or LO; plug-i n Alte rnate Drive command
signal cha nges state at HI to LO t ransition of t h e
Display R igh t command signal .

Mode Β

When U72's P in 14 is HI a nd its pin 2 is LO, th e outp ut of
U82 is HI . Th is causes Chan nel 2 of the dual-trace
vertical units to be displayed .

Mode C

Wh en U 72's P in 14 is LO and its pin 2 is HI, t he output of
U82 is L0 . 'This cau ses Cha nnel 1 of the dual-t race
vertical un it to be displayed .

Mode Ο

When both pins 14 an d 2 of U 72 are LO, the outpu t of
U82 follows the Dual 'Trace Ch annel Switch Control
signal from the digitizer circu it r y .

C LOC K GEN ERATOR
Pa r t of i ntegrated ci r cuit U 12 along with t he external
components shown in Figure 2-17Α make up the Clock
Generato r stage . R 1, Q1, Q2 and 03 represent an
equ ivalent ci r cu it with i n U 12 . Th is ci rcu it along with
disc rete components C8, R 8, R9 and R 1 1 compose α two-
megah ertz f ree-runn i ng oscillato r to provide α timing
(clock ) signal u sed to sy nchron ize t he ve rtical, horizontal
and plug-in chopping modes .

Th is stage operates as follows : Assume that Q2 is
conducting and Q1 is off . Th e collecto r current of 02
produces α voltage drop across R 1 to turn off Q1 . Th is
n egative level at the collector of Q2 is also con nected to
pin 14 t h ro ugh Q3 (see waveforms in Figure 2-17Β at
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2-24

ti me To) . Since there is no c u rrent throug h Q1, C8 begins
to charge towa rds -15 volts th rou g h R8 and R 9 . 'The
emitter of Q1 goes negative as C8 ch arges, u n til it
reaches α level about 0.6 volts more negative th a n the
level at its base . The n Q1 is forward biased and its
emitter rap idly rises positive (see time Ti on waveforms) .
Since C8 cannot change its cha rge insta ntaneously, th e
sudden ch ange i n voltage at the emitter of Q1 pulls t h e
em itte r of 02 positive . W it h Q2 reverse biased , its
collecto r rises positive to prod uce α positive outpu t level
at p in 14 .

Now, conditions are reversed . Since 02 is reverse biased ,

no c u rrent flows throug h it. T herefo r e, C8 begins to

d ischarge th roug h R 11 . T he emitter level of Q2 follows
t he d ischarge of C8, until it reaches α level of abou t 0.6
volt more negative than its base . Then 02 is fo rwa rd
biased a nd its collector drops negative to reverse bias 01 .

The level at pin 14 drops negative also, to com plete t he
cycle . Once agai n , C8 begi ns to charge through R8 and R9
to start the secon d cycle .

Figure 2-17 . (Α ) Diagram of clock generator stage ; ( Β ) idealized waveforms fo r clock .

Two ou tputs are p rovided from this oscillator . Th e Delay

Ram p signal from the ju nction of R 8 and R9 is connected to

the Ve r tical Ch opped Bla nking stage . Th is sig n al h as the

same waves hape as shown by the wavefo rm at pin 13 ; its

slope is determined by the divider ratio between R8 and R9 .

Α wide pulse t rain ou tput is provided at pin 14 . The

freq uency of this pu lse train is determined by the ove r all rc

relationsh i p between C8, R8, R 9 and R 11 . Its duty cycle is

dete rmi ned by t he ratio of R8 and R 9 to R11 .

Th e pulse t r ain at pin 14 is connected to p i n 16 through
C13 . Capacitor C13, along with the i nternal resista n ce of
U 12, differentiates th e pulse train at p i n 14 to produce α
nar row negative-going pulse coin cident with the fallin g
edge of the pulse train (positive-going pulse coincident
with rising edge has no effect on ci r cu it operation) . -Th is
negative-going pu lse is connected to pin 15 th roug h an
inve rte r -s hape r ci r cuit that is also part of U12 . Th e
outp ut at pin 15 is α positive-going clock pulse wit h α
r epetition rate of abou t two mega hertz .



VER T ICA L C HO PPE D BLANKING

The Ve r tical Ch opped Bla nk i ng stage is made up of the
remai nder of U 12 . This stage determi nes if Vertical
C hopped B lan k ing pulses a re requ ired , based upon the
op erating mode of t h e vertical system or the p l u g-in u nits
(dual-t race u nits only) . Vertical Chopped Blanking p ulses
a re produced if : (1) Th e VERTICAL M OD E switch is set to
C H OP ; (2) Α d ual-t race ve r tical unit is operating in the
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chopped mode and that un it is being displayed . The
repetition rate of the negative-going Ve r t Chop Blank
p ulse at outp ut p in 4 is two mega hertz fo r all of the above
conditions as determined by the Clock Generator stage .
F igure 2-18 shows the logic diagram and th e
input/output combinations fo r t he Vertical C h opped
B lanking stage .
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OUTPUT"

Φ = HAS NO EFFECT IN TH IS CASE

'RAMP SIGNAL ; CONSIDERED LO WHEN MORE N EGATIVE THAN ABOUT ZERO VO LTS .

' NE GATIVE-GOI NG PULSE AT TWO MEGAHER TZ RATE.

' ΡΙΝ 5 CAN BE HI AND NOT AFFECT OPERATION IF PIN 8 IS L O, AN D VICE VER SA .
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Figure 2-18 . (Α ) Logic diag ram for Ve r tical C hopped Blank i ng stage; ( Β ) Ta ble of input/ou tput combinations .
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. .

LEF T' PLUG-IN CHOPPED
LO Υ- Φ ΗΙ . LO LO LO LO R IGHT PLUG-IN CH OPPED

LO Ι ιΟ 3 LO ~Η 1 LO' LO LO ADD MODE, LEFT OR R IGHT
PLUG-IN CHOPPED

ALL OTHER COMB I NATIONS ΗΙ NO VERTICAL CHOPPED BLANK I NG
PULSES AT OUTPUT
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The Delay Ra mp signal from the Clock Generator stage
dete rmines t he repetition rate an d p ulse widt h of the Ve r t
Chop Blank pu lses . The Delay Ramp applied to p i n 10
starts to go negative from α level of abo ut +1 .1 volts
coinci dent wit h t he leadi ng edge of the Clock pulse (see
wavefo rms in Figu re 2-19) . This resu lts in α HI quiescent
condition for th e Vert Chop Blank pulse . The slope of the
negative--going Delay Ram p is determined by the Clock
Generato r stage. As it reaches α level slig h tly negative
with respect to g round, the Vert Chop Blan k outp ut level
changes to the LO state and remai ns LO until the Delay
Ramp goes ΗΙ again .

N otice the delay between the lead i ng edge of the Clock

p ulse generated by U 12, and the leading edge of the Ve r t

Chop Bla nk pulses . Th e amount of delay between the

lead i n g edges of these pulses is determin ed by the Delay

R amp applied to pin 10 . Th is delay is necessa ry due to

the delay line in t he ve r tical deflection system .

Otherwise, the trace blank ing res u lti ng f rom the Vert
Chop B la nk pulse would n ot coincide wit h the switch i n g
between the displayed tr aces . The d uty cycle of t he wide
pulse train produced in the Cloc k Gene rato r stage
determ ines t he pu lse width of th e vertical chopped
blanking pulses (see Clock Gene r ator description fo r
more information) .

CHO P COUNTER

The Chop Counter stage U 22 produces the Ve r t Chop
signal, th e Plug-in Chop Drive command, and the Horiz
Chop B lank signal . The Clock pulse prod uced by the Clock
Generato r stage provides the timing signal for this stage .

VERTICAL CHOPPED BLANK ING,
PIN 4 U12B

CLOCK , PIN 15 U12A

D ELAY RAMP, PIN 10 U 1 2B

DELAY

The fu nctions of t he input and output pins for the Chop
Counte r IC, U 22, a re i dentified in Figure 2-20Α . Idealized
waveforms showing the timing relationsh i p between the
input and outpu t signals for th is stage are shown in
Fig u re 2-20Β .

The repetition rate of th e output signals from this stage is
determined by the setting of the HO R IZONTAL MODE
switch . Wh en the HOR IZONTAL M ODE switch is set to
any positio n excep t CHO P, the repetition rate of the Vert
Chop signal at outpu t p in 1 is one megah ertz (one- half
Clock rate) . Th is determines t he switch ing between th e
LEF'Τ and RIG HT VE RT u nits when the VERTICAL M ODE
switch is set to CH OP . At t he same time, the repetition
rate of the Plug-in C hop Drive at pin 8 is 0.5 mega hertz
(one-fourth Clock rate) . Th is provides α c hopping signal to
dual-trace vertical units to p r ovide switch ing between t h e
two ch annels . -The relations h i p betwee n t hese output
signals and t he Clock input is shown by t he waveforms in
F ig ure 2-20Β in the a rea between To and Τ , . During t h is
time, t he Ho r iz C hop Blank at pin 4 remains HI .

Wh en the HO R IZONTAL MOD E switch is set to C HOP,
t he basic repetition rate of t he Vert C hop signal and t he
Plug-in Chop D rive is altered . For example, if t he
HORIZO NTAL MOD E switch is changed to the CHOP
position at time Τ , (see Fig ure 2-20Β ), α HI level is applied
to pin 6 . Th is stage continues to produce outputs at p ins
1 and 8 in t he normal ma nner un til both outputs are at
t heir HI level . (See time Τ 2 ; this con dition only occurs
once every fift h Clock pulse and only when t he
HORIZO NTAL M ODE switch is set to CHO P.) When bot h
of t hese o utputs are at th eir HI level, t h e next Clock p ulse
switches both outputs LO, and at t h e same time switches
H oriz Chop B lank to t he LO level .

F ig ure 2-19 . I dealized waveforms fo r Ve r tical Chopped Blan k ing stage .
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Th is change at time Ττ does not appear at pin 4
immed iately, due to α delay networ k in th e circu it . Th e
delay is necessa ry to make the Horiz Chop B lan k signal
coincide with the Vert Chop Bla nk produced by U 12 and
the switch ing between the displayed signals . (Compare
bottom two waveforms of Figu re 2-20Β ; also see Vertical
C hopped B lank i ng fo r fur the r information .) After the
delay time, the ou tput level at pin 4 goes LO whe re it
remains fo r about 0.5 m icrosecond; t h is is eq ual to the
period of t he Clock pulse (two-mega he r tz repetition rate).

The horizontal ch opped blank i ng time must be lo nger
t han t he vertical chopped bla nk i n g time, si nce it takes
more time for the d isp lay to switch between horizontal
units tha n between ve r tical units . During the time that
t he level at pin 4 is LO, the c rt is blanked and the Vert
C hop signal and t he Plug-In Chop Drive cannot ch a nge
levels . The Clock pulse at Τ 3 changes only the Hor iz C hop
B lank ou tpu t at pin 4 . The level on this pin goes HI after
the delay time 2ο unblan k the c rt .

HOR IZ CHOP
MODE,
PIN 6

HORIZONTAL
CHOPPED

BLANK ING,
PIN 4

VERTICAL CHOPPED
BLANK ING,

PIN 4 OF U4320B

For t he next th ree Clock pulses, the Vert Ch op signal
output and Plug-In Chop D rive ope rate in t h e normal
manner . However , j ust pr io r to t he fourth Clock pulse
(time Τα), both outputs a re again at th ei r HI level . The
fourt h clock pu lse at Τα switches the outpu t at pin 1, pin
8 and pin 4 (after delay) to the LO level to start the next
cycle . Notice t hat α Ho r iz C hop B lank pulse is produ ced at
p i n 4 with every fift h Clock pu lse . Also notice t hat with
the HOR IZO NTAL MODE switch set to CHOP, two
complete cycles of the Vert Chop sig nal a re produced
with each five Clock pulses (repetition rate two-fift hs
Clock rate) and one comp lete cycle of the Plug-in Chop
Drive fo r every five clock pulses (one-fifth clock rate) .
Notice t hat the la rge shaded area produced by the
Horizontal Chopp ed Bla nk i ng pulse (see F igure 2-20B) is
not part of the display time (crt disp lay blan k ed) .
However , abo ut the sa m e time segment is displayed from
the vertical sig nal source with or without ho r izontal
chopped blanking, due to t he change in repetition rate
when in the CHOP horizontal mode .

Theory of Operation----7854

Figure 2-20 . (Α ) Input and output pins fo r Chop counte r IC (U22) ; ( Β ) Idealized waveforms fo r C hop Counter stage .
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The Vert Chop signal at pin 1 of U22 is connected to t h e
Ver tical M ode Logic stage (see followi ng description)
throug h L26 and R26 . Th is signal is HI when t he RIGHT
VERT u nit is to be d isp layed and it is LO when the LEFT
VERT unit is to be displayed . The Plug-In Ch op comman d
at pin 8 is connected to th e p l u g-in un its i n t he vertical
compartments t hro ugh L29 and R29, via the M ain
I nterface board . When this signal is HI, Channel 2 of t h e
plug-in units can be d isplayed ; when th is level is LO,
Channel 1 can be dispiayed . Th e Horiz C hop Blank signal
at pin 4 is connected throug h L35 and R35 to t h e
Horizontal Binary stage U42, and to the Ζ-Axis Logic
stage U190 by way of Q103 . Wh en th is signal is HI, t h e
crt is unblanked to d isp lay the selected signal . Wh en it is
LO, t he crt is blanked to allow switch ing between t h e
horizo n tal units .

F igure 2-21 s hows α logic diagram of the Ch op Cou nter
stage .

VERTICAL MODE LOGIC

The Vertical M ode Logic stage is made up of disc rete
components CR 17-CR16, CR62-CR 61 and buffer Q77-
Q79 . Th ese components develop the Disp lay R igh t sig n al,
w hich is con nected to th e Main Interface, Ve r tical
Inte r face, and Trigger Selector circ uits to indicate wh ic h
vertical u nit is to be displayed . When th is o utpu t level is
HI, the R IGHT VERT un it is disp layed ; when it is LO, t he
LEFT VERT unit is displayed .

2-28

The VERTICAL MODE switc h s hown on d iag ram 2
provides control levels to t h is stage . Th is switch provides
α HI level on only o ne of five output lines to ind icate t he
selected vertical mode ; the remaining lines are LO.
Notice that only four of the lines from the V ERTICAL
M ODE switch are connected to t he M ainf rame Logic
circuit . Operation of t h is stage is as follows : When t he
VE RTICAL MODE switch is set to R IGHT, α HI level is
connected to t he base of Q77 t hro ugh R 16 . Th is forward
biases Q77, and t he positive-going level at its emitter is
conn ected to t he emitter of 079 . The collector of Q79
goes HI to indicate t hat the RIGHT VERT unit is to be
displayed . F or t he CHO P position of t he VERTICAL M ODE
switch , α HI level is applied to the anodes of CR 17 and
CR 16 through R 17 . Bot h d iodes are forward biased so
th at th e Vert Chop signal from pin 1 of U22 can pass to
th e base of Q77 . This sign al switches between the HI and
LO levels at α one-megahe rtz r ate a nd produces α
corresponding Display R igh t command ou tpu t at t he
collecto r of Q79 . When t he Disp lay R igh t signal is HI, t h e
RIG HT VERT unit is disp layed and when it switches to
LO, the LEFT VE RT u nit is displayed .

In the ALT positio n of the VERTICAL MODE switch , α HI
level is applied to the a nodes of CR62 and CR61 through
R62 . These diodes are forward b iased so the Display
Righ t comma nd , o riginating at pin 6 of the Vertical Bina ry
stage, can pass to the base of Q77 to dete r mi ne th e
vertical operating mode . The Display Right command
switch es betwee n its HI a nd LO levels at α rate
determin ed by t he Ve r tical Bina ry stage .

F igure 2-21 . Logic diag ram of C hop Counte r stage .



Th e control levels i n the LEFT and ADD positions of the
VERTICAL MODE switch are not connected to this stage .
However, since only the line corresponding to the
selected ve r tical mode can be HI, th e R IGHT, CHO P a nd
ALT lines must remai n at their LO level w hen either LEFT
or ADD are selected . T herefore, t h e base of Q77 remains
LO to produce α LO Display Right outp ut level at the
collecto r of Q79 .

Α logic diagram of the Vertical Mode Logic stage is
sh own in F igu re 2-22 . The discrete components that
ma ke up eac h logic function ar e identified.

TRACE SEPARATION

The Trace Separation stage is made up of discrete
compon ents Q136, Q141, Q142, and Q146 . Th is stage

produces the trace separation output level to the Αυχ Υ

inpu t of th e Vertical Amplifie r circu it (d iagram 9) to offset

the Β sweep display when ope r ated in α dual-swee p

mode ( horizontal) . The level of t h is output current is
determined by the setting of the VERT TRACE
SEPARATIO N ( Β ) control . Th e curren t f rom th e VERT
TRAC E SEPARATIO N ( Β ) control is switc h ed so t h at th e
Αυχ Υ Axis ou tp ut is provided only when t he Β sweep is
bei ng d is p layed in the ALT or CHO P ho r izontal modes
and not when the Β sweep only is being displayed, no r
for i ndependent- pairs operation (sweep-slaving) .

The VERT TRACE SEPARATION ( Β ) cont r ol p rovides
current to the Αυχ Y-Axis output through R 147 and 0146
when Q146 is fo rward biased . When the Β sweep is
bein g displayed (for ALT or C HOP horizontal operation),
the Display Β comma nd at the base of Q141 is HI . Th is

Theory of Operation--7854

fo rward biases Q141 ca using its collector to go negative,
forwa rd biasing Q142 . Th is cau ses Q142 to saturate and

its collector goes positive to forward bias Q146 . Du ring

the time the Α sweep is being displayed , t he Disp lay Β
command is LO . This reverse biases Q141 and 0142 . At
this time, Q146 is reverse biased a nd t he VERT TRAC E
SEPARATION (Β ) control is disconnected wh ile the Α
sweep is being displayed .

When the HORIZO NTA L MOD E switc h is set to Β (only), α
HI level is con nected to the emitter of Q141 throug h
R 138 . Th is reverse biases Q141 (even though the Disp lay
Β command at its base is HI for th is mode) . Therefo r e, t he
VERT TRACE SEPARATION (Β ) con t r ol h as no effect .
When the VERTICAL MOD E switch is set to ALT and the
Delay Mode Control level from th e Α time-base unit is LO
(indicating nondelayed sweep operation), α HI level is
applied to the emitter of Q141 t hrough R 137 and C R 137 .
Th is HI level reverse b iases Q141 (eve n thoug h the
Display Β command is HI) . T h is action disconnects the
VERT TRACE SEPARATION ( Β ) control fo r indepe nden t-
pairs operation so that the vertical positio n of the Β
sweep d isplay is determined by t he slaved LEFT VERT
plug-in unit only . If delayed-sweep operatio n is selected,
t he Delay Mode Control level is HI to forward bias Q136
a nd Q141 . Th is allows the VERT TRAC E SEPARATION (Β )
co ntrol to position t h e Β sweep display, since
inde pendent-pairs operation is not possible when
ope rating in α delayed-sweep mode .

Α logic diag r a m of t he Trace Separation stage is shown
in F igure 2-23Α . The d isc r ete com ponents which make
up each logic function are identified . An i nput/output
table for th is stage is given in Fig ure 2-23 Β .

VERTICAL CHOPPING
SIGNAL FROM

PIN 1, U22

VERTICAL ALTERNATE .~ ....~._.,...
COMMAND FROM

PIN 6, U 52

Figu re 2-22 . Logic diag ram of Ve rtical Mode Logic stage .

MAIN
FRAME
CHANNEL
SWITCH
SIGNAL
(DISPLAY
RIGHT)
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Α

MAIN FRAME CHANNEL
SWITCH SIGNAL
(DISPLAY 13)

2-30

VERT TRACE
SEPARATION (13)

Β MODE (HORIZ)

ALT MODE (VERT)

DELAY MODE
CONTROL

Φ = HAS NO E FFECT IN THIS CASE

A TRIGGER SELECTOR

The Α Trigger Selector circuit determines the source of
the internal triggering signals connected to the Α HORIZ
plug-in compartment . Figure 2-24 shows α detailed block
diagram of the Α Trigger Selector circuit . Α schematic of
the Α Trigger Selector circuit is shown on d iagram 5, in
Section 7, Diagrams and Circuit Board Illustrations . The
schematic is divided by gray shaded lines separating the
circuitry into major stages . Sub-head ings in the following
discussion use these stage names to aid in locating and
identifying the components and portions of the circuitry
described .

Figure 2-23 . (Α ) Logic diagram of Trace Separation stage ; (Β ) Table of input/output combinations .

Α TRIGGER CHANNEL SWITCH

TRACE
SEPARATION

(1195-22) 2874-124

The Α Trigger Channel Switch stage provides control
signals for the Left and Right Trigger Preamplifier stages .
The front-panel Α TRIGGER SOURCE switch (S352)
provides the control signals to operate the Α Trigger
Channel Switch . When the Α TRIGGER SOURCE is set to
LEFT, the Α Trigger Channel Switch allows the Left
Trigger Preamplifier to pass trigger signals from the LEFT
VERT plug-in compartment to the Α Trigger Output
Am plifier . When the Α TRIGG ER SOURCE switch is set to
RIGHT, the Α Trigger Channel Switch allows the Right
Trigger Preamplifier to pass trigger signals from the
RIGHT VERT plug-in compartment to the Α Trigger
Output Amplifier . When the Α TRIGGER SOURCE switch
is set to VERT MODE, the Α Trigger Channel Switch



TRIGG ER SIGNAL
FROM LEFT

TR IGGER
SIGNAL FROM
RIGHT VERTICAL
UΝΓΥ

DISPLAY RIGHT
COMMAND

FROM LOGIC

LEFT

R IG HT
TRIGG ER

PREAMPL IFI ER
U580

VERTICAL
SIGNAL
OUT

AMPL I FIER
0548
0558

Α TRIGGER
OUTPUT

AMPL I F I ER
0588
Q598

VERT
SIG OUT

TR IGG ER SIGNAL
-

	

..

	

TO Α HO R IZONTAL
UNIT

(1988-48) 2874-125

allows the Left a nd Rig h t Trigger Preamplifier stages to
pass trigge r sign als f rom the LEFT a nd RIG HT VERT plug-
in compartments to the Α Trigger Outpu t Am plifier .

Table 2-2 s hows the inpu t an d outp u t cond itions of t he Α
Tr igger Cha nnel Switch , for each combination of the Α
TRIGGER SOURCE switch and VERTICAL MODE switch .
Notice t hat only the Α TRIGGER SO URCE switch controls
the outpu t to U520 a nd U580 when in the LEFT or R IG HT
VERT position s . Also, notice that the VERTICAL MODE
switch determi nes t h e output when t he Α TR IGG ER
SO URCE switch is i n t h e VERT MOD E position .

LE FT AN D RIGHT TRIGG ER P REAMPLIF I ER S

Th e ope ration of t he Left a nd Right Trigger Preamp lifie r
stages is simila r , t he refore only α discussion of the Left
Trigger Preamplifie r is given .

The Left Trigger Preamplifier, U 520, ope rates as α
switch ing amplifier . T rigger signals f rom t he LEFT VERT
compartment are connected to t he inpu t pins 1 a nd 13 of

Fig ure 2-24 . Detailed block diagram of the Α Tr igger Selector circuit .

U520 . T he logic levels applied to p i n s 11 and 12
dete rmine if the t r igge r signal is coupled from the input
to the output (pins 9 and 5) or is te rminated with in the
stage . [- able 2-2 sh ows the logic level combinations
applied to pins 11 and 12 of both U 520 a nd U580, wit h
all combinations of th e Α TRIGG ER SO URCE switch an d
t he VERTICAL MOD E switch . When pin 12 is HI a nd pin
11 is LO, t rigge r signals are coup led t hrough the stage .
Wh en pin 12 is LO and pin 11 is HI, signals are
term inated with i n the stage .

Α TRIGGER OUTPUT AMPLI F I ER

Th e Α Trigge r Outp u t Amplifier provides the i nternal
trigge r signal to t he Α HORIZ compartme nt . T ransistors
Q588 and Q598 are connected as α push-pull amplifier .
The DC Center ad j ustment R586 bala nces the e m itte r
current of Q588 and Q598 for equ al do outpu t levels .
Gai n adju stmen t R589 sets the emitter degene ration of
Q588 and 0598 to ad j ust the gai n of the Α Trigge r
O utput Amplifie r . Components R596 and C596 a re
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VERTICAL UNIT ----

Α TRIGGER ,

TRIGG ER
PREAMPL I F I ER

U520

RIGHT
Α TRIGGER Α TRIGGER
VM1

CHANNEL
FROM SWITCH
Α TRIGGER ΑTRIGGER

-
0524

SOURCE VM2 U526 Β, C

SWITCH U532 Β, C
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selected for optimu m amp lifie r ban dwi dth . The output
impedance of this stage is 100 ohms differentially,
determi ned p r i mar ily by R 584 and R 594 .

VE RTICAL SIG N AL O UT AMPLI F I ER

The Vertical Signal Out Amp lifier provi des the signal to
the VERT SIG OU T connector, located on the rea r panel .
Transisto rs 0548 a nd Q558 are con nected as a push-pull
to si ngle-ph ase converter . The DC Center adjustmen t,
R 547, sets the emitter Currents of Q548 and Ο558 which
dete rmines t he qu iesce n t do output voltage at J548 . The
source of the output signal is dete rmi n ed by the Α
TRIGG ER SO URCE switch a nd the VERTICAL MODE
switch as shown i n Tab le 2-2 .

Α T R IGG ER
SOURC E
Switch
Positions

LEFT VERT

R IGHT V ERT

V E RT MODE

2-32

TABLE 2-2
In put/Output Combinations for Α Trigger C hannel Switch

Display
Right

Command
( ΗΙ =1 V,
LO=-0 .5V)

Right
(ΗΙ =5 V,
LO=GN D

LO
HI

LO
LO

ΥΟ

LO
LO

The Β Trigger Selector circuit determi nes the source of
t he internal trigge r ing signals connected to the Β HO R IZ
plug-in compartment . F igure 2-25 shows α detailed block
diagram of the Β Trigge r Selector ci rcuit . Α schematic of
the Β Trigger Selecto r ci rcuit is shown on d iagram 6, in
Section 7, Diagrams and Circuit Board Illustrations . The

schematic is d ivided by g ray s haded li nes separating the

circuit ry i n to ma j or stages . Sub-h eadings in t he following
discussion use th ese stage names to aid in locati ng and
identifying the compon ents a nd portions of the circuitry
described .

Α Trigger

	

Output to U520 and U 580

VM 1
( ΗΙ=4.4 V,

Β TRIGG ER SELECTOR

Α Trigge r Channel Switch

(1)

	

Has no effect in th is case .
`

	

Switches between HI and LO at α rate determined by the sweep speed of time-base unit(s) installe d i n the horizontal
compartment(s)



LEFT VERTICAL.
TRIGGER
SIGNAL FROM

FROM Β
TRIGGER
SOURCE SW ITCH

RIGHT VERTICAL
TR IGG ER SIGNAL
FROM

Β TRIGG ER CHANNEL SWITC H

RIGHT
T RIGGER

PREAMPL I F IER
U680

LEFT
TRIGGER

PREAMPL I F I ER
U620

Β TRIGGER
CHANNEL
SWITCH
0624

U526 Α, D
U532 Α , D

Β TRIGGER
OUTPUT
AMPLIFIER

Q688
Q698

Β TRIGGER
RIGHT
Β TRIGG ER
VM 1
Β TRIGGER
VΜ 2

	

"λ
DISPLAY RIGHT

CO MMAND
FROM LOGIC

Th e Β Trigger Channel Switch provides control signals for
t he Left and Rig h t Trigger Preamplifier stages . The front-
panel Β TRIGG ER SOURCE switch (S110) provid es the
control signals to operate the Β Trigger Channel Switch .
Wh en t he Β TRIGG ER SOUR CE is set to LEFT, the Β
T r igge r Ch annel switch allows t h e Left Tr igge r
Preamp lifier to pass t rigge r signals from the LEFT VERT
p lug-in compartmen t to t h e Β Trigger Output Amplifier .
When t he Β TRIGG ER SOUR CE switch is set to R IGHT,
the Β Trigger Ch annel Switch allows the R igh t T rigge r
Preamp lifier to pass t rigge r signals from t he RIG H 1` VERT
p lug-in compa rtment to t h e Β Trigger Output Amplifier .
When the Β TRIGG ER SOUR CE switch is set to VERT
MOD E , t he Β Trigger Cha nnel Switc h allows t he Left and
R igh t T rigge r Preamp lifie r stages to pass t r igge r sig nals
f r om t he LE FT and RIG HT VERT plug-in compa rtments to
the Β Trigger O utput Amplifie r .

Figure 2-25 . Detaile d block diagram of the Β Tr igger Selecto r ci rcu it .
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TRIGG ER SIGNAL
TO Β HORIZONTAL
UNIT Ο

3

(1988-49) 2874-126

Table 2-3 shows the inp ut and outpu t cond itio n s of th e Β
Trigger C hannel Switch , fo r each combination of the Β
TRIGGE R SOUR CE switch and the VE RTICAL MODE
switch . Notice that only th e Β TR IGGER SOURCE switch
controls t he output to U620 and U680 wh en in the LEFT
or R IG HT VERT positions . Also, notice that t he VERTICAL
M ODE switch determines the output when the Β
TRIGG ER SOUR CE switch is in t he VERT MOD E position .

LEFT AN D R IG HT TR IGG ER PREAMPLIF I ERS
Th e ope ration of t he Left and R igh t Trigge r Preamplifie r
stages is similar , t herefore, only α disc ussio n of the Left
Trigger Preamplifier is given .
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Th e Left T rigger Preamp lifier, 0620, ope rates as α
switc h ing am plifier . Trigger signals from t he LEFT VERT
comp a r tment are co nnected to t he input p ins 1 an d 1 3 of
U620 . The logic levels a pplied to pins 11 an d 12
determine if t he trigger signal is coup led from t he inp u t
to the output (pins 9 an d 5) or is terminated within th e
stage . Table 2-3 s hows t he logic level comb inations
applied to pins 11 and 12 of both U 620 and U 680, wit h
all combinations of the Β TRIGGER SOURCE switc h an d
the VERTICAL M ODE SWITCH . Wh en pin 12 is HI and pin
11 is LO, trigger sign als are coupled t hrough the stage .
Wh en pin 12 is LO and pin 11 is HI, t r igger signals are
terminated with i n th e stage .

Β TRIGGER OUTPU T AMPLI FIER

T he Β T r igger O u tput Amp lifie r p r ovi des the internal
trigge r sig n al to th e Β ΗΟRΙϊ compartment . Transistors
Q688 and Q698 are connected as α push-pull amplifier .
'The DC Cente r a d j ustment R686 balances the emitter
currents of 0688 a nd Q698 for equal do outp ut levels .
Gain ad j ustment, R689, sets the emitter dege neratio n of
0688 an d Q698 to adjust t he gain of the Β Trigger
O utp u t Amplifier . Components R696 and C696 are
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_.__ ..__.._ALT ..._._ ..._ :.
ADDΤ ..... ..
CHOPCHO P

RIGHT__ ,

TABLE 2-3
I nput/Output Combinations for Β Trigger Channel Switch

ΑLΤΖ..__..___

__ΗΙ

LO
LO

LO

LO
LO

selected fo r optimu m amplifie r bandwidth . The output
impedance of th is stage is 100 ohms diffe r en tially,
determined primarily by R684 and R694 .

The Ve r tical C h annel Switch circ u it selects th e vertical
deflection sig nal from the outp ut of the LEFT and/or
R IGHT VERTical plug-i n compartment(s) for display on
the c r t . The b lock diag ram i n Fig ure 2-26 shows how the
various portions of t he Ve rtical Amplifier ci r cu itry relate
to each other , of wh ich t he Vertical Channel Switch is α
part .

Α schematic diag ram of the Vertical Ch annel Switch is
given on Diagram 7, in section 7, Diagrams a nd Circu it
Board Ill u st r atio n s . The sch ematic is d ivi ded by gray
sh ad ed lines separating t h e circu it r y i nto major stages .
These stages aid in locating com ponents mentioned he re .
S ub - head ings in the following discussion use the stage
names to fu rt h er identify portions of the circu it r y on
d iagram 7 .

Β Trigger

VM 1
( ΗΙ=4 .4 V,
LO =-0.6 V)

VERTICA L CHANNEL SWITCH

Β Trigger Channel Switch
Output to U620 and U 680

U 620 U680

HI

'

	

4-Has no effect in th is case .
Switch es between HI and LO at α rate determined by t he sweep speed of time- base unit(s) installed in t he horizontal
compartment(s) .

Display
Β TRIGGER R ight
SO UR CE VERTICAL Command
Switch MOD E Switch ( ΗΙ =1 V,
Positions Positions LO=-0.5 V)

LEFT VE RT Φ '

R IGHT VERT Φ , Φ '

~VERT MODE ^LEFT LO
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CH A NNEL SWITC H

Th e vertical deflection signals f rom the Left and R ig h t
vertical p l u g-i n units are coup led t hroug h the stage as
determined by t he Vertical Ch ann el Selector stage . The
C han nel Switch stage is made up primarily of hyb ri d
circuit U75 . In puts 7 and 9 provi de α diffe rential in pu t fo r
the signal from the R IG HT VERT pl ug-in unit . I nput pi n s
17 and 19 provide α differential inp u t for t h e signal from
the LEFT VERT p lug-in un it . The output sig nal fro m the
delay line to the Vertical Amplifier (diag ram 9) at pins 12
and 13, and the vertical sign al going to the Vertical
P ic koff Amplifier (diagram 8) at pins 2 and 3 are
differential signals, wh ich are connected to J90, J89,
J 194 and J 193 respectively . Differential input signals
from t he R IG HT and LE FT VE RT plug-ins may be routed to
either of the two differential outp uts of U75 . One output
goes to the Vertical Amplifie r ci r cu it r y (pins 12 a nd 13)
wh ile the other is provi ded to drive the Ve r tical P ickoff
Amplifie r circuitry ( p ins 2 and 3) . Figu re 2-27
demonstrates signal d istri bution by the Vertical Cha nnel
Switch . Outpu t signal selecting is d ependent upon
signals received and developed by the Vertical C hannel

Selector stage which w ill be discussed later in t h is section .

SIGNAL
AT

VERTICA L
PICKOFF
AMPL IF IER
OUTPUT

2-36

OUTP UT VO LTAG E REG ULATOR S

Tran sistors Q179, Q186, Q187, Q188 and their
associated components compose α voltage regulato r
ci r cuit t h at supplies standin g current to α portion of U75
and maintains the output common-mode do level to the
Vertical Pic k off Am plifier at +5 .2 volts for all Vertical
Channel Switch modes . The common -mode level at pins
2 and 3 of U75 is sensed by Q188 through R 191 and
R192 and compa red with α r eference level of +5 .2 volts
determined by R 182 and R183 . Assume, for example,
th at the base voltage of Q188 is lower th an that at th e
base of Q186, indicating an ave rage output level below
+5 .2 volts . The collecto r of Q186 will be driven LO,
tu r ning on Q187, which turns on Q179 . This m akes pin 3
more positive w hich raises t he o utput common-mode
level at pins 2 and 3 . These outputs continue in the

positive d i r ection un til the average voltage level sensed
by Q188 throu gh R 191 and R 192 is eq ual to the
reference voltage on the base of Q186 . This is t he
balanced condition .

Transisto rs Q79, Q86, Q87, Q88 and t hei r associated
co mpon ents compose α voltage regu lator circ u it
reference d at +5 .8 volts, s u pplyinq standinq cu rrent to α

F ig ure 2-27 . (Α) Functional diag ram of Vertical Chann el Switch ; (Β) Ta ble showing signal distri bution by theVertical Cha nn el Switch .



po r tion of U 75 and maintain ing the common-mode do
level to th e Vertical Amplifier at +5 .8 volts . Operation of
t h is regu lator is identical to the regulator described
above .

CR94 and CR95 between output jac ks J90 and J89 act
an an attenuation network for h ig h-frequ ency sig nals
t h at pass th roug h th e Ve r tical C han nel Switch to the
Vertical Amplifie r outp ut d ue to small stray capacita nces
coup ling throug h the device . During normal display of α
waveform, C R 94 and CR95 are reverse biased by the
voltage d ivi de r establis hed by R94 and R95, and do not
affect t he signal . Whe n no sig nal is desired at J 90 and
J89, th e Χ -Υ In h i b it sig nal at the base of Q99 goes HI,
pulling its collecto r LO to about +2 volts . Th is t urns on
both CR94 an d CR95, essentially shorting J90 a nd J89
together . All signals are atten uated .

H ig h-frequency compensation of signals going to th e
Vertical Pic k off Amp lifier is provided by the adjustable rc
network , R 195 and C195 .

VERTICAL CHANNEL SELECTOR

The Vertical Channel Selecto r inte rfaces the logic signals
arr ivi ng f rom the Main Interface (diag ram 3) to the
Cha nnel Switch , U75 . The Vertical Channel Switch
requ i res two pairs of complementing control voltages;
one pair for eac h cha nnel . The HI control voltage is +2.7
volts, and the compleme n ti ng LO voltage is +2.0 volts . 'To
select α chan nel, t he Hl level must be applied to the ON
it it (pin 20 fo r left, pin 10 fo r r ig h t) a nd the LO level
must appear at the OFF input (p in 1 fo r left, p i n 11 fo r
r ight) . To in h ibit α channel, the control voltages should be
reversed . Operatio n of both halves of the Vertical
Cha nnel Selector are identical . The refo r e, only the
operation of the r ight Ve rtical C han nel Selecto r will be
discussed .

Th e pai r of complimenta ry control voltages applied to
p i n s 10 and 11 of U75 a re developed by the emitte r
coupled pair transisto rs Q69 a nd Q70, from α si ngle
ended logic signal (Display R igh t) f r om the M ai n
Inte rface .

T he base of Q70 is referenced at a bou t +0.5 volt by
resistors R72 and R 73 . If, fo r example, the Display R igh t
command connected to t he base of Q69, throug h R66,
should go LO (about +0.2 volt), the voltage divider R66
and R 67 causes the base of Q69 to 9ο to a bou t +0.07
volt . Since the base of Q70 is referenced at +0.5 volt and
t he emitte rs of both Q70 and Q69 a re at approximately
-0.2 volt (0.7 volt lower ) Q69 is cu t off and Q70 is
cond ucting . Th e collecto r of Q69 goes HI, approach ing
t he +2 .8 volts supply voltage . The voltage level at pin 10
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of U 75 (the collecto r of Q70) goes to about +2 volts, α
level primarily determined by emitter resistor R71 and
the collecto r load R70 . When the Dis play Righ t command
connected to the base of Q69 through R66 goes HI (to
about +3.4 volts), t he voltage divider R66 and R 67 causes
the base of Q69 to go to +1 .1 volts wh ic h pulls its emitter
and the emitter of 070 to +0.4 volt . This turns Q69 on
and cuts off Q70 . Th e voltage at pin 10 of U75 (the
collecto r of Q70) goes HI, approac h ing t he +2.8 volts
supp ly voltage, wh ile t he voltage level at p i n 11 of U75
(the collector of Q69) goes to a bou t +2 volts . Th is level is
p r imarily determined by R71 and R69 and the impedance
of U "75Α at p i n 11 .

The cont r olli ng logic fo r t he Vertical Cha nnel Selector
(Display Left and Display R ight commands) is on t h e Main
Interface board (diag ram 3) .

RIGHT AN D LEFT C HANNE L FEEDRESID E

The operation of the Rig ht and Left Ch annel Feedbeside
stages a re i dentical . Therefore, only α discussion of the
R igh t Channel Feedbeside is given .

The function of t he Feed beside stage is to compensate
for low-frequency imperfectio ns in t h e frequency
response of the Ch annel Switch stage, U75 . Self heating
of th e transisto r base-emitte r junctions in some
transistor s with i n U75 causes t he low-frequency gain to
appea r large r t han t he midba n d gain . To correct th is, α
po rtion of the in put sig n al is p ic ked off t hro ugh R 6 and
R9 and applied to U 11 . Th is diffe rential signal is
converted to α sin gle-ended signal and d istributed into
five rc (resistive-capacitive) network s, each h aving α
d iffe rent time constan t . Variable compon ents R25, R33,
R37, R42, R45 and C50 are ad j usted to p r ovide an
accu m u lated waveform . Th is wavefo rm is conve rted to α
differential signal by U 50, Q59, a nd Q60, and is then
in jected i nto U75 throug h pins 6 a nd 4, where it is
su bt racted from the signal entering U75 at p i n s 7 and 9 .
Proper adjustment results in flat-f r equency response and
optimum-t ransient response at t h e outpu t pi n s 12 and
13 .

S ECO NDAR Y SUPPLY R EGULATORS
T ra n sisto rs Q233, Q243 and t h eir associated
com ponents make up simp le voltage reg ulators to d rop
existin g reg ulated su pplies to voltages requ i r ed by
ci r cu itry on t he Vertical Cha nnel Switch Board . E ach
transistor acts as an emitte r follower with ou tput
voltages d etermined by the voltage divi de r resistors at
eac h base .
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The Vertical Pickoff Amplifier a nd its related ci rcuit ry
provide am plificatio n of the push-pull signals from the
Vertical Ch annel Switch (diagram 7) and convert them to
the single-ended signal req ui red to drive the vertical
portion of the digitizer ci rcuitry. The schematic diagram
of t he Vertical Pic koff Amplifier is given on diagram 8, in
Section 7, Diagra ms and Circuit Board Illustrations . The
sc hematic is d ivided by gray shaded lines separating the
ci rcu it ry i nto major stages . Sub-headings in the following
discussion use these stage names to aid i n locating and
identifying th e components and portio ns of the ci rcuit ry
described.

PICKOFF AMPLIFI ER

'The Pickoff Amplifier, made up primarily of U65, accepts
t h e push-pull signals from t he Vertical Channel Switch
( diagram 7) at its input pins 4 a nd 10. The push-pull
outputs of U65 at pins 2 a nd 8 a re converted to α single-
ended signal and pass throug h Q105 to the digitizer
ci rc u itry . Transistor Q125 sets the qu iescent collector
voltage of t he output transistor at pin 8 of U65 while
Q115 p rovides biasing and drift compensation for the
transistors with in U65 . Tr a nsistor 0105 provides α path
for low-frequency signals between pin 2 of U65 and the
Samp ling Br idge stage of th e Vertical and Hor izontal
Samp le r (d iagram 20) via the delay line . Transistor Q104
effectively causes all signal current at the emitter nod e of
Q105 to pass th roug h that transistor (approximately
100% signal transfer ) by i nj ecting α current into the
signal pat h (at t he emitter of Q105) equal to the signal
current lost throug h Q105's base-emitter junction.
Capacitor C105 provides α signal path for moderate and
h igh -frequency sign als. The rc networks between pins 5
and 6, 11 and 12 and pins 5 and 11 provide
compensation for the amplifier at various frequencies as
determined by thei r time consta nts . Resistors R43 and
R63 are selected to set amplifier gain .

Operational amplifier U21 provides proper emitte r
cu rrent for transistors within U65 by sensi ng the average
emitter voltages at p ins 6 and 12 of U65 (t hrou gh R19
a nd R 20) and comparing it to its reference voltage set by
R 21 a nd R22 .

VOLTAGE/CURRENT REGULATOR
Active devices U73A, U73B, Q93, Q94 a nd thei r
associated components compose α Voltage/C urrent
Reg ulato r to m ai ntain signal integ rity independent of
small ch anges in supply voltages . Any cha nge in current
through 094 develops α ch ange in voltage across R91 .
Th is voltage chan ge, tied to pin 6 of U73Β , is referenced
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to the voltage at pin 5 of U73B set by the Center
adjustment, R80 . Si nce any voltage d iffe rence between
pi n δ and the reference voltage at p i n 5 of U73B is
amplified and inverted by U73B, the voltage at the base
of Q93, and thus at its emitter, is fo rced to follow in the
same d i rection . The cu rrent at its emitte r is greatly
multiplied and applied to the base of Q94. This c urrent
change at the base of Q94 causes α correspond ing (but
multiplied) c hange in current at its emitter until the
preset current is flowing through R91 . Th is is the
balanced condition and any subsequent chan ge i n
cu rrent causes this regu lation process to occur again.

U73A is connected as α feedback amplifie r refe renced to
g rou nd through R72 . Resistor R71, tied to pin 2 of U73A,
allows the am plifier to sense any change in the -5 volts
s upply voltage, and t ransmit α correction signal to the
current regulator (U73B, Q93 and Q94) through R77.

DELAY LI NE

VERTICA L AMPLIFIER

The Vertical Amplifier circuit provides final amplification
for the vertical sig nals from the vertical plug-ins before it
is app lied to the vertical deflection plates of the crt. Th e
Ve rtical Amplifie r also accepts inputs from the Display
D/Α and Amplifie r ci rcu it (diagram 34) to produce the
vertical portion of t he stored waveforms and t he
alph a numeric display . An input is provided for the
BEAMFI NDER switch to compress an over-scanned
display withi n the viewing area of the crt . In addition, th e
Vertical Amplifier accepts the Α Υ Axis (Αυχ Υ ) i nput
sig nal from the M ai n i nte rface circuit . F igure 2-26 shows
α block diagram of the Vertical Amplifier ci rcu it and α
schematic is provided on diagram 9 in Section 7,
Diagrams and Ci rcuit Board Ill ustrations . The schematic
is d ivi ded by gray li nes separating the ci rcuit ry into major
stages. Sub-head ings in the following discussion use
th ese stage names to aid in locati ng and identifying the
components and portions of the ci rcu itry discussed .

Delay L i n e DL5 provides approximately 65 nanoseconds
of delay (for the vertical signal) to allow the horizontal
ci rcu its time to initiate α sweep before the vertical signal
reaches the vertical deflection plates of the crt. This
allows the instrument to display the lead ing edge of the
signal originating the trigger pu lse when using internal
trigge ring . The delay line used in th is inst ru ment has α
characteristic impedance of 100 ohms d iffe rentially . It is
of the coaxial type that does not produce preshoot or
phase disto rtion in the crt d isplay.



AUXI LIA RY INPUT AMPLIFIER

'The Auxiliary I nput Am plifier co n t r ols t he bias current to
t he H igh -Frequency Amplifie r stage and thus the
cente r i ng fo r the O u tput Am plifie r stage . Th is stage also
provi des fo r Display D/Α and a uxiliary (Αυχ Υ ) in puts to
th e Main Vertical Amplifie r circu it .

Auxilia ry Y-axis (Αυχ Υ ) signals a re connected to the base
of Q93 . Tra nsistors 0.93 a nd Q71 are connected as α
pa raphase am plifier to convert th e sin gle-ended input to
α push-pull ou tp ut to drive Q77 and Q97 . The Χ -Υ I nh ib it
command f rom the Display D/Α ci r cu it goes HI whe n
sto red wavefo rm or alphanumeric character info rmation
is to be displayed . Th is HI level turns on Q63 . The emitte r
of Q63 goes HI to turn off 0.93 and Q71, t hus b lock ing
any auxiliary Y-axis signals . During t he display of stored
waveforms or alphanu meric ch a racte r s, bias current to
Q77 and Q97 is supplied throug h R 65, R68 and R88 . Th e
display RO-WFM Ctr (reado ut-wavefo rm cente r i n g)
adj ustment, R 65, balances t h is bias curren t to adjust the
ve rtical position of t h e sto re d waveform a nd
alphanumeric po rtion of th e crt display . The Ver t Ct r
(vertical centeri ng) ad j ustm ent, R 105, balances the
qu iesce nt do levels in th is stage so t he trace is displayed
at the cente r of the cr t when the inputs to the H igh -
Frequency Amplifier stage a r e at t he same potential .

The signal at t h e collectors of Q77 and Q97 is applied to
the bases of Q79 an d Q99 throug h R77 and R97 . For the
d isp lay of stored waveforms or al phanumeric cha racters,
th e RO-WFM Υ sign al f rom the Display D/Α and
Am plifier system is connected to the base of Q77
through R 81 and R75 . Since the signal from the ve r tical
pl ug-in unit is b locked in the Ve r tical Channel Switc h
ci r cu it (diagram 7), t he RO-WFM Υ signal provides t he

Figu re 2-28 . U150 internal ci r cuitry representation .
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only vertical deflection . Th is signal is connected to the
base of Q77 and results i n α diffe rential signal at the
collecto rs of Q79 and Q99 . Th is diffe r ential signal is
app lie d to t he bias inputs of U50 i n the Hig h - Freque ncy
Amplifier stage a nd provi des readout deflectio n .

HIG H-FREQUENCY AMPLIFI ER

The H igh -Freq uency Amplifie r stage, consisti ng p rimarily
of i ntegrated circuit U 50, provides α 50-ohm input
impedance (100 ohms diffe rentially) to pe r mit acc urate
delay-line termination . The components con necti ng the
inp ut sign al to U50 provide fo rward te rm i n ation and
compensation fo r t he delay line . Components R 18 a nd
C18 provide adj ustable hig h-frequency compensation .
The internal circuit ry of U50 is represented on d iagram 9 .
Termin als to the emitte rs of the input transisto r s of U50
at p i n s 5-6 and 11-12 pe rmit t he quiescent operating
condition s of the stage to be set by d iscrete components .
Resistors R41 and R48 set t he quiescen t operating level ;
r esisto rs R43 an d R47 a re selected to accurately set the
gain of the d ifferential chan nels . These emitter inputs
also provide α means of in j ecting the output of the
Auxilia r y I nput Amplifier stage . The Vertical Gai n
adjustment R 160, sensito r RT133, R 133 and R 163 set
t h e resistance between the output te rminals of U50 to
cont r ol the cu rr en t gain of th is stage . *This a dj ustment
sets the overall gain of the main Vertical Amplifier
ci r cuit ; t he sensitor p r ovides thermal compensation .

OUTPUT AMPLIFIER

The Output Amplifie r stage, consisting pr ima r ily of
integ rated circuit U 150, provides final amplification for
the vertical signal to drive the crt ve r tical deflectio n
p lates . Α r epresentation of the internal circu it r y of U150
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is shown in Figu re 2-28 . Terminals to t he emitte r s of the
inpu t t ransisto rs at p i ns 1-12 a nd 6-7 allow the use of
disc rete components to esta b lis h the qu iescent operating
cha racteristics of this stage . Resistors R 143 and R 173
a re selected to accurately set the gai n of the diffe rential
ch annels . R 136, R 137, R 167, R 166 an d R 126 set th e
ope r ati ng level of th is stage . The se ries r c networks in
parallel with R 143 and R 173 provi de freq uency
compensation for unifo r m gain at all freq uencies wit h i n
the bandpass of t h is instru men t .

The sign al at th e output collectors of U 150 is connected
d i r ectly to the vertical deflectio n plates of t he c r t . Α
dist r ibuted deflection plate system is used in this
inst rument for maximum f requency response and
sensitivity . The signal at t he output of U150 is connected
to the deflection-plate structure i n t he c r t and then to
term ination network L81, R 81, R83A, L82, R82, and
R83B . As the signal passes through the deflection-plate
st ructure in t he crt, its velocity is essentially the same as
th e velocity of the electron beam passing between the
ve r tical deflection plates . This synchronism of the
deflection signal a nd t he electron beam reduces the loss
i n h igh-frequency se nsitivity du e to electron -transmit
time th roug h the deflection-plate structure .

OUTPUT PROTECTION

Transistors 0192 and Q196 compose α p rotection circuit
fo r U 150, i n case the +15 volt supply is shorted to
g round . If t h is occu rs Q192 t ur ns on causing the base of
0196 to drop below +35 volts . 'T hus, t h e emitter voltage
of Q196 is kept at α safe level for U150 .

BEAM FINDER/BEAM F I N DE R OVER RID E

The BEAM FI ND ER switch , S69 (diag ram 17), switches
0124 and Q125 to p r ovide the beam-finder function .
Normally, t he emitter curren t fo r U 150 is supplied from
+5 volts t hrough Q125 an d R 126 . However, when S69 is
actuated, 0.124 is turned on . Th is t u rns off Q125 an d the
emitte r current source for U150 is now through R 127
and R 126 . This li m its the dynamic range of th is stage by
limiti ng its cu rrent, so t he display is compressed
ve rtically with in the graticule area .

The Beam Finder Overr i de stage overr ides the beam-
finde r function as determined by th e Χ -Υ In h i b it
comman d from the display system . Qu iescently, the Χ-Υ
In h ibit command is LO with Q123 and Q124 cut off .
'Transistor Q125 is satu rated, providing normal em itter
cu rren t to U150 . When the BEAM F I N DER switch is
actu ated , 0124 turns on wh ich t urns Q125 off . Resistor
R127 then limits the current fo r the Output Amplifier .
When sto red waveform or al phanumeric character
information is to be displayed , t he Χ -Υ I nhibit command
goes HI to turn on Q123 . The resultant LO on the
collector of Q123 causes Q124 to turn off, which
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saturates Q125 . Th e cu r r ent necessary for full- range
operation of U150 is supplied from +5 volts through
Q125 during th is time .

PICKO FF AMPLIFIER

HORIZONTAL CHANNEL SWITCH
AND PICKOFF AMPLIFIER

Α schematic diagram of the Horizontal Channel Switch
and Pickoff Amplifier is given on diagram 10, in Section
7, Diagrams and Circuit Boa rd Ill u strations . The
schematic is d ivi ded by gray shaded li n es separ ati ng the
ci r cu it r y into ma jo r stages . Sub-head ings in t he followi ng
discussio n use th ese stage names to aid i n identifyi ng
the components mentioned here and ind ividual portio ns
of the circuitry on diag ram 10 .

HORIZONTAL CHANNEL SWITC H

The Horizontal Ch ann el Switch stage is made up of U20
a nd its associated components . The ho r izontal signal
going to the Horizontal Amplifie r (diagram 11) at pins 12
a nd 13 of U20 is selected from the Α plug-in sign al at
p i n s 2 and 15 of U20, o r th e Β pl u g-i n signal at pi n s 7
a nd 10 of U20, depending on the level of the Display Β
comman d as determined by U 143 on the Main Interface
board (diagram 3) .

When the Display Β Command at p i n 4 of U20 is HI, the
signal from t he Β p l u g-in is coupled to t he o u tpu t of U20 .
When the Display Β Command is LO, the signal from the
Α pl u g-i n is coupled to t he output of U20 . When the Χ -Υ
In h ibit command at pin 6 of U 20 is LO, signals from the
Ho rizontal plug-ins may be transfer red to the Horizontal
Channel Switch , U20, outpu t as just described . If,
however, the Χ -Υ I nh i b it command is HI, the Horizontal
Ch annel Switch is disabled and no signals may be
transferred through the device .

Th e P ickoff Amplifier stage is made up of Q32, Q62, Q35,
Q65, Q37, 066, 067 a nd thei r associated components .
Th e P ickoff Amplifier converts t he push-pull o u tpu t sig n al
of U20 to t h e single-ended signal requ i r ed by the digitize r
circ u itry, provid i ng gain at the sa me time .

Transistors Q32 and Q62, with t he push-pull output
signals f rom U20 a pplied to their bases throug h R32 and
R62, provide i np ut to the stage . T ransistors Q35 a nd Q65
are connected to the collecto r s of Q32 and Q62
respectively i n t he cascode co nfiguration to enhance the
f requen cy respo nse of the amp lifier . Collecto r current of
035 flows throug h R36, CR 36, Q37, and R37 to -5 volts,
develop ing α voltage drop across R37 . The voltages at the
base of 037 and Q67, and thu s the em itter of Q67, is



dependent on th e emitter curren t of Q37 . Since R37 and
R67 a re the same val ue and the voltage ac ross them is
the same, the current flowing throug h Q67 and Q66 is
equal to th e current flowing in 037 . Th is current is added
to the cu r rent flowing t hro ugh Q65 . Any change in
current th roug h Q37 shows up as an equal change in
current through Q67 and Q66 . Th us, the single-ended
signal at the junction of the collecto r s of Q65 and 066
contain compo nents of both portions of the push-pull
signal currents present at the collecto r s of 035 and Q65 .
Th is sign al is applied t hrou gh delay line DL64 to t h e
horizontal samp le r circu it .

Variab le r esistor R45 is the do Center ad j ustmen t and
R42 sets t he gain of the amplifie r . The var iable
com ponents R41, C41, R65 and C65 a re hig h-frequency
compensation a dj ustments .

Χ-Υ D ELAY COMPEN SATION (OPTION 2)

Th e Χ -Υ Delay Compensation network (Option 2 only)
provides α delay for the horizontal (Χ) sig nal f rom the Β
HO R IZ p l u g-i n compa rtment to matc h t he delay of t he
ve r tical ( Υ ) signal d ue to the Delay Line stage (diagram 9) .
Th is circuit may or may not be activated depend ing on
th e type of pl ug-in in the Β HO R I compartment and t he
p l u g-in's mode .

The horizontal (Χ ) signal from th e Α HO R IZ pl ug-in
compartment is coupled directly to th e Horizontal
Channel Switch , without α delay compensation network .

Tirrte- ase Operation

When the plug-i n unit installe d in the Β HORIZ
compartment is ope rated as α standard time-base u n it to
produce α horizontal sweep fo r deflection of t he crt beam,
the Β delay portion of th e Χ -Υ Compensation network is
effectively disabled . The Χ -Υ Compensation com ma nd ,
a pplied to p i n BY is α HI and relays K822 and K838 are
not act uated . Therefore, the relay contacts remain in the
normally-closed position so the Β horizontal signal
passes d irectly th roug h th is network to t he Ho rizontal
Chan nel Switch stage .

Χ -Υ O peration

If t he time-base unit installed in the Β HO R IZ
compartment is operated as an amplifie r , o r if an
amp lifier unit is i n stalled in the Β HO R IZ compartment,
the Χ -Υ Compensation command to t he Β delay
com pensatio n network is held at gro und . Th is actuates
relays Κ822 and Κ838 to con nect t he Χ -Υ Compensation
network into t he ci r cuit . The Β horizontal signal then
passes thro u gh the Χ -Υ Compensation Board , w he re the
horizontal signal is delayed to m atch t he vertical signal .

Th e (X-Y) Compensation network is an optional feature .
For i nstru ments wh ich are not equipped with this
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feature, the Β horizontal signal from the Β HO R IZ plug-in
compartment is connected d irectly to the Horizontal
C han nel Switch throug h the Ho r izontal I nterconnect
Board .

HORI ZONTAL AMPLIFIER

Th e schematic diagram of the Horizontal Amplifie r is
given on d iagram 11, in Section 7, Diagrams and Circu it
Board Illustrations . The schematic is divided by g ray
shaded lines separating the circuitry into ma jo r stages .
Su b-headings in the following discussion use these stage
names to aid i n locating and identifyi ng the components
and ci rcu it r y desc r i bed .

INPUT AMPLIFIER/BEAM F I NDER

The horizontal signal f rom the Horizontal Chan nel Switch
and Pickoff Amplifie r ci r c u it ( diag ram 10) is connected to
the bases of 021 and 0121 via R21 and R121 . Th e gain
of this stage is controlled by the resistive network
between the emitters of Q21 and Q121 . The horizontal
Gain adju stment, R30, is var iable to set overall gain . Th e
horizontal Ctr (cente r i n g) adjustment R 15 balances the
base currents of 021 and 0121 to horizontally center th e
display . The em itte r current fo r th is stage is no rmally
supplied f rom the +15 volt supply through Q197 .
However, when the front-panel BEAMFIN DER switch is
actuated , the base of Q197 goes HI and the t ransisto r is
cut off . Emitter curren t to 021 a nd Q121 is reduced , as it
is now supplied through R 133 . Th is reduction of em itter
current limits the dynamic range of Q21 and Q121 . At
th e same time, current now flowing in R 133 pu lls t he
base of Q134 negative, t urn i ng the t ransisto r on . The
bias currents for Q41 and Q141 are maintain ed at nea r ly
th e same level, for, as the BEAMFI NDER switch is
actuated, the cu rre nt throug h R 134 and Q134 flows
through R37 an d R137 to compensate fo r the smalle r
currents through 021 and Q121 . The reduction of
emitte r curren t in 021 and Q121 effectively reduces the
gain of the horiontal system and reduces its dynamic
ra nge to keep the c r t display with in the horizontal limits
of the graticule, regardless of the setting of positioning
cont rols or signal amplitude .

The RO-WFM Χ (readout or waveform horizontal) signal
input at JT2 is α single-ended i nput f rom the display D/Α
and Amplifie r ci rcuit and is t he source of all d igitized and
alphanumeric display information coming onto the boa rd .
It is a pplied to the paraphase amplifier made up of Q3
and Q103 through R2 and is converted to a push-pull
signal to drive Q41 and Q141 of the Drive r Amplifiers
and Active Peaking stage.

2-41



Theory of Operation--7854

DRIVER AMPLIFIERS A N D ACTIVE PEAKI N G

The left and rig h t Driver Amplifiers each consist of α
single inve rting t ransistor stage followed immediately by
an Active Peak i ng network . T ransisto r s Q41 and 0141
make up the left and right Driver Amplifie r stages
respectively . Both act as shunt feedback amplifie r s,
converti ng current signals at thei r bases to voltage
signals of low impedance at thei r collecto rs .

Th e Active Peaking networks a re composed of 051,
Q151 and t hei r r elated components . The signal at the
collecto r of Q141 is co upled th roug h R 143 to the bases
of Q161 and Q162 of t he Output Amplifie r stage and to
th e base of Q151 of the r igh t Active Peak i ng ci r c u it .
Transisto r Q151 is connected as an em itter follower
stage pr ovid i ng current gain, wh ich is coup led through
R 154, C154, an d C155 to the input of the r igh t Ou tput
Am plifie r stage . Th is diffe rentiated signal current
(differentiate d by C154 and C155) is added to the do
coupled signal current passing through R 143, provi ding
th e current necessary to ch arge the feedback capacitor,
C166, when α fast transition occurs . The amou nt of
diffe r entiated signal current a dded to the do signal may
be ad j usted by C155 to obtain best signal response .

Operation of the left Active Peaking ci rcuit is identical to that
described above for the right Active Peaking circuit . Transis-
tor Q63, along wit h resistors R53, R55, R56 and R57 ; p ro-
vide proper biasing of 061 and Q62 with changes in
temperature .

Capacitor C52 between t he left and right Active Peaking
circu its serves to somewhat balance the signal transfe r
characteristics of the sepa rate ci rcu its by providing α
means for signal variations to be equ ally sha red in both
ci rcu its . Lets assume, fo r example, that the signal at the
bases of Q51 and Q151 were equal and opposite bu t t he
signal at the emitter of Q51 tended to rise i n the positive
d i r ection faster than the sign al at the emitte r of Q151
went negative . Th is positive transition is reflected as α
negative t ransition at the collecto r of Q51 . This change is
co u pled throug h C52 to the collector and thus to the
emitter of 0151 . Th is coup li ng tends to speed up the
slower signal and to slow down t he faster sig nal,
r esulting in a pp roximately equal and opposite sign als at
the emm itters of the t ransistors .

OUTPUT AMPLI F I ERS

The r ig h t O u tput Am plifie r consists of α current dr iven
feedback amp lifie r . The common junction point at the
bases of Q162 a nd Q161 is the inp ut to the stage while
the common ju nction point at the collectors of Q173 and
Q169 is t he output . Components R166 and C166 ma ke
up the feedback loop . Signals at the bases of Q162 a nd
Q161 are amplified a nd inverted , and th en pass t h roug h
Q169 connected in the common base configuration to
drive the Horiz (+) deflection p late of th e c r t . Signals
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coupled to Q173 through R 171 a nd C171 are coup led to
the output of t he amplifier stage to p rovide addition al
outp ut signal current at the Horiz (+) crt plate, enab li ng
fast positive voltage transition s to take place .

O pe ration of the left Output Amplifier is t he same as j ust
desc ribed for t he rig h t Output Amplifier . Zener diode
VR63 is added between the input tra nsistors (061-Q62)
a nd the ou tput t r a nsistors (Q69-Q73) to maintai n proper
operati ng voltages with i n the i np u t and outpu t circuits .

The Limit Center adj ustment, R 160, provides α va riable
current to both left and right O utput Amplifiers to more
closely balance their operation .

Diodes C R 160 and C R 159 act to balance out quiescent
voltage level differences between the left and r ig h t
Output Amplifiers, du e to using diffe rent pola r ity
transisto rs at the inputs, and to ensure that t he proper
current will flow in R159 with c hanges in ambient
temperatu re .

Zener diode VR79 and resistor R79 p rovide b ias for 073
and Q69 operating in t he common base configuration .
Potentiomete r R 33 is used to adju st t h e stability of the
character readout display .

OUTPUT SIGNA LS
The Output Signals circu it p r ovides signals to the
connectors located on th e rear panel . These outpu t
signals are samp les of signals from the associated plug-
in units . In addition, th is ci r cuit contains the Single
Sweep Reset in pu t . Α sch ematic of the Output Signals is
given on d iag ram 12, of Section 7, Diagrams and Circuit
Board Ill ustrations . The schematic is divided by g ray
sh aded lines separ ating t he ci r cu it r y into major stages .
S ub - headings i n t he following d iscussion use th ese stage
names to aid in locating and identifying the components
and portions of t he ci r cuitry desc r i bed .

SAWTOOTH AMPLIFIE R

The sawtooth signals from the Α a nd Β time-base u nits
are con nected to the Sawtooth Am plifier stage throug h
series resisto rs R 163 a nd R 164 respectively (see diag ram
3) . Sweep Selector switch S3 deter m ines whethe r the Α
Sweep or t he Β Sweep sawtooth signal provides t h e
+ SAW7OOTH OUT sig nal . The unused sawtooth signal is
terminated by R3 to p r ovide α constant load to the signal
source .

T ransistors Q10, Q11 a nd Q17 compose an i n verti ng
feedback amplifier . Gain of the stage is about two, as
determined by the r atio of feedback resistor R 16 to the
i n put resistance (made up of R 9 and eit h er R 163 or
R 164, depending on wh ic h sawtooth sou rce is selected) .
The rc network, composed of R 17-C17, provides
frequency- response sta bilization for this stage .
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Diode CR 12 provides p rotection f rom hig h-amplitude
positive voltages i nadvertently connected to the outp u t
connector . This diode provides α cu r rent path to the +15 V
supply throug h the collecto r -base junction of Q17 . When
the diode is forward biased , it clamps the base of Q17 at
+15 volts . Diode CR 19 p rovides protection from hig h -
amplitude n egative voltages at the ± SAWTOOTH OUT
connector by clamping the o u tput if it attempts to go
more negative than abo ut ----15 .6 volts .

GATE AM PL I FI ER

Th e + GATE O UT signal is selected from three i np ut gate
sign als by Gate Selector switch S46 . In t he Α position,
th e Sweep Gate Α signal from the Α HORIZ compartment
is connected to t he base of e m itte r -follower Q62 . Th e
base of 049 is conn ected to ground by S46 so the ci rcuit
operates as α common-base stage . Transisto r Q62
provides α hig h-inp ut impedance fo r the stage wh ile the
errι itter coupling between t he t ran sistors pr ovides
temperature compensation . Operation is t he same in the
Β position of the Gate Selector switch , except that the
gate signal from t he Β HO R IZ compartment provides the
i np u t signal .

In the Dly'd positio n , the Gate Selector switch connects
the base of Q62 throug h R59 to g ro u nd and disconnects
the Α Gate and Β Gate sig nals . The other section of the
Gate Selector switc h opens to allow the Delay Gate
sign al f rom the delaying time- base u n it to reac h t he base
of Q49. T ransistor 049 inverts th is negative-going Delay
Gate signal so that all t hree gate signals at the + GAT E
OUT connector are positive goinq .

Diode CR76 provi des temperature compensation fo r Q77 .
Diode C R 77 protects Q77 if α hig h -level positive voltage
is applied to t he + GATE OUT connector , and CR 78
clamps the collector of Q77 at about -0.6 volt if α
negative voltage is applied to the output connector .

SI N GLE SWEEP RESET

The Single Swee p Reset input is provided to work in
con j unction with horizontal plug-in units capable of
perfo rmi ng the single-swee p function .

Z-AXIS AND FOCUS AMPLIFIER

The schematic d iag ram of the Ζ-Axis and Focus Amplifier
is given on d iagram 13, in Section 7, Diagrams a nd
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Circu it Board Ill u strations . T h e sc hematic is divided by
g ray sh aded li nes sepa r ati ng th e circ uitry into ma jo r
stages . Sub-h ead i n gs i n the following disc u ssion use
t hese stage names to aid in locating an d identifying the
components and portion s of t he circuitry discu ssed .

-AXIS AMP LI F I ER

The Ζ -Axis Amplifier provides t he d rive signal to th e c r t
cont r ol grid to cont r ol t he crt i ntensity . Th e Ζ-Axis signal
f rom the M ainframe Logic circu it ( d iagram 4) and the Ro
Ζ-Axis (d isplay intensity) signal f rom the Disp lay D/Α and
Amplifier circuit are connected to the emitter of 0113
through R 110 and R 109, and from the inp ut signals to
the Ζ-Axis Amplifier . The output of the Ζ-Axis Amplifier
at the collectors of Q173 an d Q183 provides the drive
signal to control th e c r t intensity level th roug h th e
Control-Grid DC Restorer stage of the Hig h Voltage
Power Su pply a nd CRT circuit (diagram 14) .

Transistor Q113 is α com mon- base amplifier, and is used
to establis h α low in pu t impeda nce for the Ζ-Axis
Amplifier . Transistors Q122, Q127, Q132 and Q143
form α non i n verti n g, cu r r e nt- d riven, operational
amp lifier ; t he Ζ -Axis Ampl Gai n , R 125, and Output Level,
R 135, are set i n th is stage. The output stage of t he Ζ-Axis
Amplifier ci r c u it consists of Q167, Q166, Q173, Q184
an d Q183 in α high-speed operational amplifie r
configuration .

Transisto r Q162 is α constant-c urre nt so urce for Q167
and 0166 . The signal at the emitter of Q143 is do
coupled to th e bases of Q167-Q166 through R 166 to
provide α fast rising pulse at the ou tput of Q173 .
Transistors 0184 and Q183 maintain the outpu t level of
t he Ζ -Axis Amplifier . Th e Ζ -Axis Am p lifier is
compensated to provide α fast r isi ng pulse with optim um
squ a re corner by C180, C155, R 155, C150 and R 150 .

Comparator U 105 provi des th e GS F (good signal fli p -flop)
logic level goi ng to th e Digitizer Control Logic circu it
( d iag ram 21 ) . T he reference voltage at p in 2 is set by the
GS F Level adj ust ment, R 102, and the sig nal level at p i n 1
is compared to it . If p in 2 is lower than p i n 1 t he GSF
output is HI . If the level at pin 2 is higher than at p in 1,
the GSF output is LO .

Transisto r Q142 acts as α switch turning t he Z-Axis
signal off and on . Wh en the Χ -Υ On signal is LO, Q142 is
cut off and it does not affect the circu it operatio n . When
t he Χ -Υ On signal goes HI, Q142 turns on pullin g t he
base of Q132 to g round . Th is causes the majority of
availa ble current to Q122 and 0132 to flow in Q132,
nearly shutting Q122 off . Under t h is con dition, Ζ-Axis
drive sign als are virtually non existant and no trace is
displayed .
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Figure 2-29 . Input/output relations hips fo r the Auto- Focus
C hann el Switch .

AUTO-FOC US CH ANNEL SWITCH AND
AMPLI FIER

The Auto- Focus C han nel Switch and Am plifier stages
provide control voltages to maintai n optimum focus of t h e
c r t display . When th e f ront- panel FOCUS control is set
fo r best definition of th e c r t display at low to medium
settings of the INT ENSITY con t r ols, these stages maintai n
optimu m foc u s fo r all portions of the display as it is
switched between the digitized, Α H orizontal, and Β
H o r izontal displays .

'Transistors Q36, Q32, Q39, Q46, Q49 and Q50 act as α
current driven data switch that provides the correct input
to t he base of Q67 of the amplifie r stage . Th is switch
selects either the Α Intensity, Β Intensity, Readout o r the
Sto re Waveform I ntensity input as dete rm ined by the
Χ -Υ I nh ib it command , Display Β command , a nd the
C HR /WFM (Disp lay C haracter/Stored Wavefo r m)
com m and . The input/outp ut table i n F ig ure 2-29 sh ows
the ou tput of the channel switch stage applied to th e
base of Q67 for eac h combination of th e i nput conditions .

T ransisto r s Q67, Q68, Q77 and Q83 are connected as α
noni nverti ng operational amplifier to amplify the output
of the channel switch and d rive the focus-grid electrode
of t he crt . Resisto rs R63, R 62, R64 a nd R65, in
conjunction with diodes CR64 and C R65, shape the
ou tpu t of t he cha nnel switc h . Focu s Gain adjustment,
R 63, dete rmines the amou nt of sig nal to t he base of Ο67
to set the overall gain of t he am plifier stage . O utput Level
adjustment, R 70, determines the outpu t level of t h is
stage .
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HIG H VOLTAGE POWER SUPPLY
AND CRT

T h e H ig h Voltage Power Su pply a nd CRT ci r cu its provide
the potentials necessary for proper operation of the c r t
(cat hode-ray tube) . These circuits, in con j unction with the
Ve r tical, H orizontal, Ζ-Axis and Auto-Focus Amplifiers,
provide all qu iescent potentials and signal information
necessary for α pr oper ly d isplayed crt trace . The
schematic diagram of the H ig h Voltage Power S upply and
crt circuits is given on diagram 14, in Section 7,
Diagrams and Circuit Boa rd Illustrations . The schematic
is d ivided by gray s haded lines separating the circuitry
into m ajor stages . S ub -head i ngs i n the following
discussion use these stage names to aid in locating and
identifying the components a nd po rtions of t he ci r c u it ry
desc r i bed .

POWER TRAN S FORMER

The Power Tra nsformer is driven by α 25 ΚΗτ square-
wave voltage from the Converte r/ Rectifie rs circu it
(secondary of Low-Voltage Transformer, Τ 110, on
diag ram 15) . 'Three secon dary windings on T14 provide
power fo r the +130 V Su pply, CRT H eate r voltage, Anode
Voltage M ulti p lier, and t he CRT Cathode supply . The
sq uare-wave outpu t of Τ 14 also drives t he Control-Grid
DC R esto rer and t he Focus-G r i d DC Resto re r stages
th rou g h th e resisto r pai rs R61-1362 an d R31- R32
respectively .

+130 V S UPPLY
Th e +130 V Supply p rovides α semi-reg ulated voltage fo r
u se in seve r al ci r cu its in t he 7854 ; semi-regulation is
ac h ieve d by t he Inve rte r Contr ol stage of t h e
Converter/R ectifie rs ci r cuit, diagram 15 . Diodes CR 101
a nd CR 102 rectify the voltage f rom the secondary of Τ 14 .
Capacitors C103, C104 a nd R 104 filter the rectified
voltage .

CRT HEATER
The CRT Heate r voltage is provided by α separate 6 .3-volt
secondary winding of Τ14 . The C RT Heater circuit is
elevated to the cathode potential through R93 .

ANOD E VOLTAGE MULTIPLIER

Positive accelerating potential for t h e crt anode is
su pp lied by the seven times voltage mu lti p lie r contained
within U21 . The app lied voltage to the inpu t of U 21 from
the secondary of Τ 14 is about three kilovolts peak-to-
peak . Th is results in an output voltage of abou t +21
k ilovolts at the c r t anode . Th e h igh voltage sense outpu t



of U 21 is tied to Q23 wh ich i nterfaces th is do level to the
Ζ-Axis Limit sense inp u t of the M ai nframe Logic circuit
and to the ground refe rence points of Τ14 throug h C R 17,
CR 18 and CR 19 .

CRT CATHODE SUPPLY
'The negative t h ree- k ilovolt (-2965 V) accelerating
potential for the c r t cath ode is generated by α voltage
dou bler consisting of CR 83, C R 82, C82 and C84 . H ig h
frequency filte r ing is accomplis hed by R84, C86, R86
and C89 . Components R86 a nd C89 also provide an ac-
coupling path for erro r correction f rom the Cathode
S upply Reg ulator stage .

CATHOD E SUPPLY REG ULATO R
The Cathode S upply Regulator maintain s the potential on
t h e crt cat hode and reduces ac ripple f rom th e CRT
Cathode S upply . Α sample of th e outpu t from t he CRT
Cathode S upply stage is connected to t he Cat hode S u pply
R egulator stage th roug h divi der resisto r s R52A, R116
and R115 . H ig h -f requency c h anges from th e C RT
Cathode Supply are coup led to th e Cathode Su pp ly
Regulato r th rough C119 and R 119 .

The Cat hode Supply R egulato r consists of α noninverti ng
preamplifier U 123 and an inverting output am plifie r,
Q129 . The +50 volt supp ly connected to pin 3 of U123
(through HV ADJ , R 115) i n conj unction wit h t he ground
connected to p i n 2 of U 123 th roug h R 122, provide t h e
refe rence for erro r amplifier U123 . Transisto r Q129 is
co n nected as an inverting amplifie r d riven by U123 to
provide error correctio n to the crt cathode sup ply .

Regulation occurs as follows : If the c r t cathode voltage
becomes less negative, α positive-goi ng change is
coupled to the input of U123 at pin 3 and results i n α
positive-going ou tput at p i n 6 . Th is positive-goi ng change
is inverted by Q129 to α negative goin g change at its
collector . Th is causes t he voltage across C82 to inc rease
during t he positive half cycle of the input waveform .
Du ring the negative half cycle, t he increased voltage
across C82 increases t h e voltage at t he output of th e CRT
Cathode Su pply to co rrect th e o riginal er ro r . H igh -
frequency correctio n signals a re ac coupled to the crt
cathode throu gh C89 .

CONTRO L -G R ID DC RESTORER

The Control-Gr i d DC R esto r er stage elevates t he do level
of the Ζ -Axis Amplifie r outp u t to α potential more
negative th an the crt cathode . This action allows the
control g r i d to con t r ol the c r t beam current . T h e Control-
Grid DC Restore r stage is dr iven by the squa re-wave
output of T1 4 . Diodes CR64 and CR 63 are forward biased
du ring the positive and negative half cycles of the inpu t

square wave respectively to li m it t he sq uare-wave
amplit ude at t h ei r ju nction . Grid Bias adjustmen t, R 65,
sets the voltage on t he cathod e of CR64 to establis h the
forward-b ias level and peak positive level at t he anode of
CR 64 . "The do level of t he Ζ-Axis Amplifie r output
dete rmines th e voltage on the a node of CR 63 to estab lis h
the fo rward-bias level and pea k negative level at the
cathode of CR 63 . T h e limited-am p lit ude squa re wave at
the junction of CR64 and C R 63 is coupled to th e j unction
of C R 67 and CR68 t hrough C66 . Dur i ng the positive half
cycle, CR 67 is fo rward biased to clamp its a node at t h e
c r t cath ode voltage level . During t he negative h alf cycle,
C69 is c ha rged through C R 68 to α voltage level more
negative than t he crt cat hode by an amount equ al to the
difference between the Gr i d B ias adjustment setting and
t he Ζ-Axis Amplifier output level . High-frequ ency Ζ -Axis
Am plifier sig nals a r e cou pled to th e control grid throug h
C72, R 72, R63 and C69 .

FOC US-G R ID DC RESTO R ER

Theory of Operation--7854

Th e operation of the Focus-G rid DC R estorer is similar to
the operation of t he Control-Grid DC R estore r . Th e
limited-amp lit u de squa re wave at t he j unction of C R34
and C R 33 is cou pled to t h e junction of CR38 and C R37
throug h C36 . The amp litude of the positive half cycle of
the i n pu t sq uare wave is clamped at approximately +130
volts by CR34 . T he peak negative amplitude is
establis hed by t h e do level of the A uto-Focus Ch ann el
Switch and Am plifier output ( d iagram 13) through C R 33 .
Dur i ng the positive h alf cycle, the focus grid voltage is
clamped to t he voltage set by t he FOC US cont r ol R50
through R37, CR37 and C R38 . D ur i ng the negative half
cycle, C39 ch arges throug h CR 38 to establis h t h e proper
level at the focus gri d elect rode .

C R T CONTRO L

The ASTIG adjustment, R 160, used in conjunction with
t he FOC US control R50 to obtain α well defined disp lay,
varies the voltage level on the astigmatism gri d . Th e
SH IELD VOLTS adjustment, R 155, va r ies the positive
potential on t he g r id s hielding the vertical deflection
plates from stray voltages existing with in and n ea r the
crt . GEO M adjustment, R 143, varies the positive level on
t he horizontal deflectio n plate s h iel d to control the overall
geometry of the d is play .

Two adju stments control t he t race alignme n t by va r yin g
t he magnetic field around the c r t . The Y-AXIS ALIG N
adj ustment, R148, controls the curren t t h rou g h L22,
wh ich affects the c rt beam afte r vertical deflection but
before ho rizontal deflection . Therefore, it affects only the
vertical (Υ ) co mponents of the d is p lay . The TRAC E
ROTATIO N adjustmen t, R 142, cont rols t he current
through L21 and affects both the vertical a nd horizontal
rotation of the beam .
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The Converter/ Rectifiers ci r cu it provides the operating
power fo r this instru ment from an ac line-voltage source .
Th is ci r cu it inclu des α L I NE VOLTAG E SELECTOR switch
located on the rear panel . Figure 2-30 s hows α detailed
block of t he Conve rte r/Rectifie rs circuit . Α sc h ematic
diagram of the Converter/rectifiers is given on d iagram
15, in section 7, Diagra m s and Circu it Board Ill u st r ations .
The schematic is d ivi ded by gray shaded lines separating
th e ci r cuit ry into ma j or stages . Th ese stage names aid in
locati ng and identifying the components a nd po rtions of
circuit ry mentioned here .
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CONVERTER/REC`ί 1 F IERS

L I NE T R IGG ER
TO PLUG-IN

COMPARTM ENTS

1L I NE I NPUT

Power is applied through li ne filte r FL10, li ne fuse F10,
and POWER switch S10 . Th e line filte r is desig ned to
keep powe r li n e inte rference from entering t h e
instrument and to keep the approximate 25-kilohertz
Inverter signal from entering t he power line . Compo nents
R5, C5 and C6 suppress reverse-recovery transients of
CR 15 .

The L I NE VOLTAG E SELECTOR switch , S12, allows th e
i nst ru ment to operate from either α 115 volt nominal or α
230 volt nominal line voltage source . In the 115 volt
position, rectifier CR 15 ope rates as α f ull-wave double r
with energy-storage capacito r s C16 and C17, so th e
voltage across the two capacito rs i n series will be th e
approximate peak-to-peak value of the line voltage . For
230 volt operation, C R 15 is connected to α br i dge
rectifier and the voltage across C16 a nd C17 will be the

F igure 2-30 . Detaile d block diagram of t he Converter/ Rectifiers cir cuit .

SEM I-REGULATED
VOLTAGES TO
LOW -VOLTAGE
REGULATORS



approximate peak value of the line voltage . Thus, the do
voltage app lied to the Inverter stage is about the same for
either 115 or 230 volt operation .

Τhermistors RT9 and RT13 limit the surge current when
the power supply is first turned on . After the instrument
is in operation, the resistance of the thermistors
decreases so that they have little effect on the circuit .
When the instrument is turned off, the Inverter Control
stage turns off the Inverter which prevents it from
d ischarging C16 and C17 ; C16 and C17 discharge slowly
through R21 to allow for thermistor thermal-recovery
time . This ensures sufficient thermistor resistan ce to
limit the turn-on surge current to α safe level . Since C16
and C17 d ischarge slowly, dangerous potentials exist
within the power supply for several minutes after the
POWER switch is turned OF F . The presence of voltage in
the circuit is indicated by the relaxation oscillator R19,
C19 and DS19 . Neon bulb DS19 will b link until the
potential across C16 and C17 drops to about 80 volts .

Spark gap electrodes E8 a nd E13 are surge-voltage
protectors . When the LINE VOLTAGE SELECTOR switch
is in the 115 volt position, only E8 is connected across
the line input . If α peak voltage greater than 230 volts is
present on the line, E8 will conduct and quickly open line
fuse F 10 to interrupt the input power before the
instrument can be damaged . In the 230 volt position, E8
an d El 3 are connected in series across the line input to
provide protection for peak voltages greater t han 460
volts .

Transformer Τ8 provides α sample of the line voltage to
the plug-in connectors for triggering at line frequencies .
This line frequency signal is also connected to the
Inverter Control stage to sense when line voltage is
present .

I NVERTER START

Components R 10, R38 and C35 are connected between
the input line (ac) and the negative side of C17 (through
Τ25) . Capacitor C42 charges on each cycle of the input
line voltage . When the charge on C42 reaches about 33
volts, the programmable UJT (unijunction transistor) Q30
fires to provide base drive to turn on Q40 through C39 .
When Q40 turns on, it shock-excites series-resonant
network L37 an d C37 to generate α damped oscillation .
This damped oscillation provides the drive necessary to
start the Inverter switching action . After the Inverter is
operating, the recurrent waveform at the collector of Q40
keeps C42 discharged through CR49, thus disabling the
Inverter Start network while the instrument is on .

INVERTER

Theory of Operation--'7854

The Inverter stage converts the do voltag ι across C16
and C17 to α sine-wave current to drive power
transformer Τ 1 10 . Once the Inverter has been started by
the Inverter Start network, transformer Τ30 provides
feedback to the bases of Q34 and Q40 to sustain
oscillation . These transistors operate at α forced beta of 4
due to the turns ratio of Τ30 . Also, Τ30 provi des α 60:1
turn ratio center-tapped winding for pre-regulation and
fault protection shut-down . The Inverter Control stage
short circuits one-half of this winding to either delay the
turn-on of 034 and Q40 or to completely stop their
switching action .

The switching action of Q34 and Q40 generates α
square-wave voltage with an amplitude approximately
equal to the do voltage at the input to this stage . The
square-wave voltage at the emitter of Q34 supplies the
drive necessary to maintain α sine-wave current in the
series-resonant network of L37 and C37 . Diodes CR34
and CR41 provide paths for series-resonant current
when 034 and Q40 are held off for pre-regulation .

'To aid in understanding circuit operation, Figure 2-31 Α
shows α representation of the Inverter stage as α switch .
The three possible states of the Inverter are depicted by
the three possible switch positions : Q34 is on in position
(α ) ; 040 is on in position (c) ; or both transistors are held
off for pre-regulation in position (b) . In the composite
current waveform of F igure 2-3113, the relative phase
and amplitud e of each component of Ι , is shown for
periods Τα , T b and Τ ~ corresponding to the three switch
positions . Figure 2-31C and Figure 2-31D show the
relationship of the Inverter voltage and primary winding
voltages with respect to the current waveform .

The normal sequence of operation is as follows : assume
that the voltage at point Χ is some voltage more positive
than the negative supply voltage and that 040 has just
turned on . The current labeled Ια in Figures 2-31 Α and 2-
31 Β flows as the voltage at point W goes negative . Point
Χ goes toward the negative supply voltage as C37
charges through L37 . The voltage across the primaries of
T1 10 a nd Τ35 at point Υ prod uces α voltage at the
secondary of Τ35 that is sensed by the Inverter Control
IC, U75 (see Fig . 2-31 D) . When this voltage changes
phase from negative to positive, Q40 is held off (turned
off) by U75 . Due to the ind uctive action of L37, current
continues to flow through the Inverter circuit, pulling the
voltage at point W below the negative supply voltage .
This forward biases CR40, which now conducts Ι ,
(Figs . 2-31 Α a nd 2-31 B) . After α predetermined time, the
Inverter Control IC, U 75, allows Q34 to turn on and
conduct the current labeled 12 in Figures 2-31 Α and 2-
31 Β . Since Q34 is now conducting, the voltage at point
Χ charges toward the positive supply voltage through
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Figure 2-31 . (Α) Representation of Inverter stage. Idealized wavefo rms of (Β) total Inve rte r current, IC, (C) Voltage across CR41

and (D) Voltage across primaries of T10 and T35.
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L37 . Once again, voltage phase change is sensed at the
secondary of Τ35 by U75 as previously described.
Transistor Q34 is held off at this time and 13 flows due to
the inductive action of L37 pulling the anode of CR34 to α
voltage greater than the positive supply voltage. After α
time determined by the Inverter Control stage, Q40
conducts the current labeled Ια and the cycle repeats
itself .

Pre-regulation is achieved by varying the hold-off of the
Inverter transistors, Τb in Figure 2-31 Β , t hereby
determining the net power delivered to Τ110 .

OVER-VOLTAGE STOP
Whenever t he voltage across the pri mary of Τ110
exceeds α safe level, the Over-Voltage Stop stage shuts
down the Inverter to protect Inverter components from
damage. For example, this stage activates whenever the
normal voltage regulating path t hrough Q52 and Τ 30 is
inoperative .

Capacitor C43 charges through CR44 and R44 to the
peak voltage across the primary of T1 10 . If this voltage
exceeds α safe level, Q45 conducts to cause Q43 and
Q46 to turn on . When Q46 turns on, the base-drive
wind ing of Τ30 is short-circuited, which stops the
Inverter switching action . Since Q43 is turned on, C42 in
the Inverter Start network is prevented from charging to
the firing voltage of Q30, thus preventing the Inverter
from starting . Transistors Q45 and Q43 continue to
conduct until C43 h as discharged sufficiently through
R45 to turn Q45 off . At this point, Q43 and Q46 will turn
off and the Inverter will start on the n ext positive half
cycle of the line .

INVERTER CONTROL
The Inverter Control stage, made up of primarily U75,
provides pre-regulation and fault protection functions .
For pre-regulation purposes, U75 varies the hold-off time
1J b, in Fig .

	

2-31 Β ) of the Inverter switching transistors .

Under normal operating conditions, only the voltage
sense (Ε Sense) input at pin 15 controls the h old-off time .
However, various fault conditions can affect hold-off time
or stop the Inverter operation altogether . The operation of
each individual function of the Inverter Control stage is
described in the following discussion.

Pre-Regulator
The pre-regulator operation of U75, maintains constant
voltage at the outputs of the Low-Voltage Rectifiers
stage. It also provides constant peak-to-peak voltage to
the H igh-Voltage Power S upply and CRT circuit (diagram
14).
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Transformer Τ35 provi des Inverter phase information and
power to U75 . The phase information is connected to
pins 10 and 11 through C77 and C78 . Bridge rectifier
CR73, CR74, CR76 and CR75 provides positive and
negative operating voltages to U 75 . Α shunt regulator in
U75 maintains the +7 .5 volts at pin 6. The -2 volt
(nominal) supply connected to pin 7 is unregulated. Zener
diode VR72 provi des protection against open circuit
conduction (U75 removed) and is normally not
conducting .

P in 15 is the voltage sensing (Ε Sense) point of the pre-
regulator circuit . Zero volts at p in 15 indicates proper
regulation . Zener diode VR88 p rovides α stable reference
voltage for sensing-d ivider resistors R93, R95, R86 an d
R87 . Variable resistor R93 in this divider adjusts the ratio
of the d ivider to adjust the output of the +108 volt supply .
Outputs of the other supplies are then set by the turns
ratio of T1 10 .

I ntegrated circuit U75 regulates the Inverter by varying
the h old-off time of the switching transistors, Q34 and
040 . Α variable pulse-width monostable multivibrator in
U75 is triggered at p ins 10 and 11 whenever the Inverter
current changes d irection . The pulse width holds off the
Inverter by turning on transistor Q52 through pin 9 of
U75, thus shorting out the base drive to Q34 and Q40.
The p ulse wi dth and therefore h oldoff is controlled by α
ramp at pin 12 . If the voltage at the Ε Sense input, pin
15, is too low, the ramp is not allowed to rise very high
and the pulse width and holdoff are short . As the Ε
Sense voltage rises, the ramp is allowed to rise to α
higher voltage level, increasing the holdoff time .

Fault Protection
T he fault protection portions of U 75 provide protection for
the power supply components due to short circuits, turn-
on surge currents, and other malfunctions . When α fault
is d etected at the Fault Sense input (p in 2) or Ι Sense
input ( p in 13), α current from the Fault Holdoff Time
output (p in 1) charges C64. If the detected fault lasts
longer than about 10 milliseconds, C64 will charge
positive enough to initiate α positive output at pin 8. This
output turns on Q54 an d Q52 which turns off the
Inverter . The Inverter will remain off while C54
d ischarges through R54, keeping Q54 and Q52 turned
on . The Inverter restarts in roughly 500 millisecon ds
when the current through R54 is insufficient to keep Q54
and 052 turned on . When the inverter restarts, C54 is
recharged through CR59 and R 59 . This cycle repeats
until the fault is corrected, with the Inverter on for about
10 milliseconds, and off for about 500 millisecon d s.
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Inverter Current L imiter

Th e inverte r cur rent limiter provi des protection for the

I nverter compo nents from damage d ue to excessive

current turn-on or sho r t circuits . Operatio n of th is stage is

similar to th e pre-reg ulato r (voltage regulation) . The

inverter current l imiter takes control of the Inverter hold -off

time whenever pin 13 starts to go negative . 'Transformer

Τ35 p rovides α current step -down . The current is rectified
and flows th rou g h R84, the current-sensin g resisto r . The

voltage ac ross R 84 is negative and p roportional to the

I nverter curre nt . The Ι Sense inp ut at pin 13 is normally

held positive t hrough divider R81, R82 and R83 . The

Inverter C urrent Limite r takes control of regulation when

pin 13 reaches near zero volts . Peak Inve rter current is

limited to about 5 amperes . If t he voltage at p i n 13 remains

near zero for more t han about 10 milliseconds, pin 8will go

positive to tu rn off the I nverter .

Fault Sense

The fault sense portion of U75 p rovides overload
p rotection for t hose supplies on the Low Voltage
R egulato rs and Fan Boa rd schematic . Diagram 16 and
ot her s upplies generated throug h out the i nstrument .
Resistive networ ks from s upplies are connected to the
Fa u lt Sense in put at pin 2 of U75 . During norm al
operation, t he voltage at t h e Fau lt Sense i nput remains
near zero . If one of the i np uts changes sufficiently to
cause th is voltage level to vary 200 millivolts (positive o r
negative) fπ , more tha n 10 m illiseconds, α positive output
is p roduced at pin 8 of U75 to stop t he inverte r . Thermal
switch S72 opens up the -50VS line to stop t h e inverter
sh ou ld amb ient temperature of the i nst rument exceed
approximately 140° F (60° C)

Line Stop

The li ne stop portion of U75 stops the Inverter wh en the
POWER switch , on t he f r o nt panel, is turned OFF . Th e Line
Stop stage will also stop the Inve r te r if t he ac line voltage
falls below α mi n i mum value .

Th e line-f requency signal from transformer Τ8 is
con nected to pin 4, the Line Stop Se nse input of U75 .
Duri ng norm al operation, the li ne-f requency signal
causes the Line Stop Timer te rminal (pin 3) to period ically
d ischarge to ground . When the line-f requency signal is
interrupted or falls below α minimum value, C67 will
charge to approximately +Ο.7 volt causi ng the Line Stop
stage to produce α positive output at pin 8 of U75 to stop
the Inve r te r .

POWER UP LOGIC

When th e inst rument is first turned on, the Power Up

Logic stage produces α LO at its outpu t, pin 6 of U 1 79B ,

fo r about 2 seconds, after wh ich time α HI output is

produced , in d icating th at power is on .
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When the power is initially turned on, the unregulated
-17 volt supp ly p ulls the emitter of Q171 LO through
R 171, turning it on . At the same time, the collector of
Q171 has been pu lle d to +5 Volts th rou g h C172 wh ic h

begins to charge throug h R 171 a nd Q171 towards th e
-17 volt supply potential . Transistor Q173 is turned off

and Q177 is turned on until C172 has charged to α level

of about +1 .5 volts . Th is level is determined by voltage
divider R 173 and R 174 between +5 volts and t he LO
output level at p i n 1 2 of U179A . Whe n C172 reaches this
level, Q173 turns on, t urni ng Q1 77 off . Th is forces inpu t

pin 13 of U 1 79Α HI wh ic h causes its outp u t, p i n 12, to

also 9ο HI . Th is HI level acts as positive feedback through
R 174 to the emitter of Q173, latch ing the circu it in t h is

state . Components CR 171 and Q171 limit the voltage to
wh ich C172 may charge to a bou t -0.7 volt .

Th e HI level at p in 12 of U179A is applied to pin 11 of
U 1 79C . Since t he levels at pins 9 (set by R 181 and R 182)
and 10 of U179C (set by Q162) are HI, its outp u t at pin 8
goes HI .

When the instrume nt is t urned off, this circuit produces α
LO output level before the regulated power supply voltages
begin to d rop . The Inve r te r Stop signal, at pin 8 of U75, goes
HI allowing Q162 to turn on, producing α LO at p in 10 of
U 1 79C . The resulta n t LO at pin 8 is coupled t h roug h C183
to p in 9 of U 179C, ensu ri ng that th e o u tpu t at p in 8 is hel d
at α stable LO con dition . The PUP signal follows t h is level .

The time delay incorporated in t h is circu it is to ensure t hat
all t he regu lated power supplies are ru nning a nd settle d to
their proper levels before the d igital portion of the
ocillisco pe begins operation .

LOW-VO LTAG E RECTI FIERS

The Low-Voltage Rectifier s stage rectifiest he squ are-wave
ac voltages at the output wi ndings of Τ 1 10 to the do levels

used fo r all regulated supplies in th is instrumen t .

LOW-VOLTAG E REGULATORS AN D
FAN BOARD

Α schematic diag ram of the Low-Voltage Reg ulato rs and
Fan Board circu it is given on diagram 16, in Section 7,
Diagrams and Circu it Board Ill ustrations . The schematic
is d ivi ded by g ray shaded lines separati ng the ci r cu itry
into major stages . Th ese aid i n locating and identifying
the compo nents and portions of ci r cu it ry descr i bed here .
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S ub - head i ngs in the following discussion use these stage
names to further i dentify the com ponents a nd portions of
the ci r cuit ry s hown on diag ram 16 . Figu re 2-32 shows α
detaile d bloc k diagram of the Low-Voltage R egu lato rs
an d Fan Board ci r cuit .

'T he Low-Voltage Regulators convert semi-reg ulated
voltages from th e Converte r/Rectifiers circu it ( d iag ram
15) to stabilized low-ripple output voltages . The
reg u lators a re series type, usi ng the +50 volt s u pply as α
r eference .

OP ERATIO N AL AMPLI FIER POWER S U PPL I ES
Th e operational am plifie rs u sed to regulate the +50, +15,
+5, -50, and -15 volt supplies requ ire that four special
voltages be generated for their operation :

(1 ) The +22 volt s upply is generated from the semi-
regulated +54 volt su pply by refe rence zener diode VR32
and emitter follower Q34 .

(2) Th e -22 volt supply is generated from the semi-
regulated -54 volt supp ly by refe rence zener diode VR36
and emitter follower Q38 .

(3) The +5 .6 volt supply is generated from the semi-
regulated +17 volt s u pply by zener diode VR 152 .

(4) The -5 .6 volt supply is generated from the semi-
regulated -17 volt su pply by zene r diode VR 156 .

+50 V REG U LATOR
Semi-regulated +54 volts from th e Converter/R ectifie r s
ci rcu it (diagram 15) provides the unregulated voltage
source for th is su pply . Differe n tial amplifier U 15
compares the feedback voltage at pin 2 agai nst the
reference voltage at pin 3 . The error output at p i n 6 of
U 15 reflects α d ifference between th ese two inputs .
Ζeη e- diode VR 12 sets α reference level of about +9 volts
at pin 3 of U 15 . Α sample of the outpu t voltage from t he
+50 volt supply is conn ected to pin 2 of U 15 through
d ivide r network R 16, R 15 and R 14 . Variable resisto r R 15
in th is divider sets the output level of th is supply . Notice
t hat the feedback voltage of this divide r is obtained from
α line labeled +50 VS (sense) . If t he feedback voltages
were obtai ned at th e supp ly, t he voltage at the load
wou ld not stay consta n t, due to t he inherent resistance
of the inte rconnecting ca ble between the supply and its
load . -The sense configuration ove rcomes th is problem by
se nsing the voltage at the load . Since the current in the
se nse li ne is small a nd constan t, t h e load voltage is hel d
co nstant regardless of t he load current .

-15 V R EGULATOR

Theory of Operation-7854

Regulation of voltage occurs as follows : If t he o utput
level of this supply decreases ( becomes less positive) due
to an i nc rease i n load or α decrease in input voltage (as α
resu lt of line-voltage c hange or ri p ple), t he voltage ac ross
divider R 16, R 15 and R14 decreases also . Th is r esults in
α less positive level at pi n 2 of U15 than that establis hed
by zener d iode VR 12 at pin 3 of U 15 . Th is decreases th e
current through C R 15 a nd VR 17 causing α similar
in c rease i n cu rren t through the base-emitter junction of
Q28 . Th is r esults in inc reased conduction of Q28, the
+50 volt se r ies regulator . The load current increases and
the refore the voltage ac ross the load also increases
(becomes more positive) sufficie ntly to balance the inpu t
i nto differential amplifier U 15 . The +50 V ADJ , R 15, sets
t he outp u t level of t h is supply .

Current foldback protection is provided for the +50 volt
supply if excessive current is demanded f rom the s upply .
Since t he load is conn ected to th is supply through R28,
all current from the +50 volt supp ly m ust flow thro u g h
th is resistor . Unde r no rmal operation the re is insufficien t
voltage drop ac ross R28 to t urn Q22 off . However , when
excessive c u r rent is demanded from the +50 volt series
regu lator (Q28) due to α short ci r c u it or similar
malfunction at the outpu t of t h is s upply, the voltage drop
across R28 increases and begins to turn off Q22 . Th e
reduced collector current of Q22 results in α reduction of
cu rrent th roug h Q28 . 'This c urrent limiting protects Q28
from damage due to excessive power d issipation .

Sever al protection diodes are also i ncluded in this circ u it .
Diode CR28 prevents the ou tput of th is su pply f rom going
more negative tha n abo u t -0.6 volt if it is shorted to α
negative supply . Zener diode VR 10 and d iode C R 10
su pply α turn-on voltage fo r U 15 to start the +50 volt
supply wh en th e instrument is fi r st t u rned on . As soon as
the +50 volt supply turns on, CR10 stops conducting .

Basic operation of all stages in the -15 V Regulator is t he
same as fo r the +50 V R eg ulator . The reference level for
th is supply is establis hed to grou nd throug h R82 at pin 5
of U84B . The divi der ratio of R80 and R81 sets α level of
zero volts at p i n 6 of U84B . -The level on the +50 VS
(sense) line is held stable by the +50 volt supply . Any
change at the ou tput of the -15 volt supply appears at p i n
6 of U84B as an error signal . 'The outp u t voltage is
regulated in the same manner as descri bed for the +50
volt supply . Diode CR 96 limits the o utput of th is supp ly
from goi ng more positive than about +0.6 volt if it is
shorted to one of the more positive su pplies . Op e r ational
amp lifier U84A provides c urrent foldback protection for
094 by monitoring the voltage drop across R95 . When
too mu ch cur ren t is demanded from the supp ly, the
increased voltage drop across R95 allows U84A to turn
088 off, in turn reducing the current through 094 .
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Figure 2-32 . Detailed Block Diagram of the Converter/ Rectifiers ci rcuit .
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+5 V REG ULATOR

Th e ope ration of t he +5 V Regulator is basically t he same
as descr i bed fo r the p revious supply regulators . Error
voltage to pi n 2 of U1 14Α is provided through R 131 and
p i n 3 is referenced to the +50 VS (sense) line . The divi der
r atio of R113 and R 114 is 10:1, so pin 3 of U1 14A is at
+5 volts wh en the supply is operating normally . Th e level
on t h e +50 V Sense li ne is h eld stable by the +50 volt
supp ly . Therefo r e, any change at th e output of the +5 volt
supply appears at p i n 2 of U114A as an error sig nal . The
outpu t voltage is reg ulated in the manner descr ibed
previously fo r the +50 volt supply . Diode C R 132 limits the
outp ut of th is supply to abou t -0.6 volt, if it is sho r ted to
one of th e negative supp lies .

The +5 volt curren t foldback protection is accomplished
by U514B a nd protects t h is s u pply from excessive ou tput
current damage . W it h normal su pply cu r rent th roug h
R 133 and R 134, the voltage d rop across th is parallel
r esista nce is su ch that the base of Q118 is biased on . If
the cu rren t through R 133 and R 134 inc reases above α
safe level, pin 7 of U114B redu ces the fo rward bias
current to Q118 . Now, the base cu rre n t of Q122 is
reduced which decreases t he voltage on the base of
Q126 . This limits the conduction of Q126 to α safe
cur ren t level .

+15 V REG ULATOR

- The +15 V Regu lato r reg ulates in the same ma n ne r as
t hat of the +50 volt supp ly; cu rrent foldback protection
operates in t h e ma nner desc r i bed for the +5 volt supp ly .
Erro r feedback voltage to p i n 2 of U64A is provided
t h rough R 69 . Pin 3 of U64A is referenced to the +50 VS
(sense) line . The divi de r ratio of R61 and R 62 sets pin 3
of U 64A at +15 volts . Any ch ange in t he outp u t level of
th e +15 volt supply appea rs at pin 2 of U64A as an er r or
signal . This results in an opposite cha nge at the outp u t,
pin 1 of U64A, wh ich is conveyed to the +15 volt se r ies
reg ulator tr a nsisto r Q74 throug h C R64 and Q68 to
correct the er ror in the output voltage of t he supply .
Diode CR76 limits the output of this supply to about -0.6
volt if it is s horted to one of the negative s u pplies .

--50 V REGULATO R

Operation of the -50 V Regu lator is basically the same as
described for the +50 volt supply ; cu r rent foldback
protection operates in α similar manne r , as descr i bed fo r
the +50 volt supply . Error voltage to p in 2 of U45 is
p r ovided by divider R45-R46 and is refe renced to the
-50 VS (sense) li n e, f rom the -+50 VS line . The divider
ratio of R45 a nd R46 sets the level at p in 2 of U45 at zero
volts when the output of this s u pply is correct . The
protection diod e CR58 limits the output voltage of t h is
su pply to +0 .6 volt sh ou ld the supp ly be shorted to α
positive sup p ly .

FAN CI R C U IT

Theory of O peration----7854

Th e fan moto r used in this instrument is α brush less do
motor, using Hall Effect devices . 'T h e two Hall Effect
devices sequentially drive the four t r ansistors (Q20 Α , Β ,
C and D) wh ich , in t u rn, control the current flow th rough
the four field wi ndings . The fan motor speed is regulated
by lim iting the current flow t h rough 010. Diodes CR21,
CR 22, CR 23 an d CR24 rectify the back emf produced by
the fou r field wi nd i ngs . This voltage is app lied to t he base
of Q10 throu g h r esistive divi de r network R24, R25 and
R 11 . The voltage developed by th is ci r cuit is proportional
to t he motor speed . If t h e motor speed starts to increase,
t he c u r r ent drive to the base of Q10 will decrease,
reduci ng the cu rre n t to t he motor, t hus mai ntaining α
constant moto r speed .

G R ATICULE LIG HT SUPPLY

The G r aticule Ligh t Supply provides power to ill u m inate
t he g raticule lig hts . The front-panel GRAT I LLUM
potentiom ete r controls t he output of t h is supply to set the
brig htness of the graticule lights . T ransistors Q144,
Q148 and d iode C R 148 fo rm α voltage following curren t
bu ffe r . The o u tpu t voltage at the collecor of Q148 follows
t h e voltage set at t he base of Q144 by the divi de r made
up of R 142, R 141, R143 and the GRAT ILLUM cont r ol,
R 55, on t he f ron t pa nel . R esistor R 148 limits the outpu t
current from t h is supp ly to protect Q148 from damage
due to α s ho r t circuit .

FRONT-PANEL CONTROLS

Α sc hematic diagram of the F ront-Panel Controls is give n
on diag ram 17 in Section 7, Diagrams and Circu it Board
Illustrations .

Th e Front- Panel Controls p rovide fo r user cont r ol of t he Α
(sweep) I NTENSITY, Β (sweep ) INTEN SITY, STO RED WFM
(waveform) i ntensity, READOUT OFF/MAX inten sity,
t race FOCUS, G RATicu le ILLUMination level, a nd the
BEAMFIN DER f u nctio n fo r locating waveforms outside of
th e normal crt disp lay a rea .

In addition , t he CO NTRAST preset (R 80), α sc rewdriver
adj ustable potentiometer, is tied between the Α
I NTEN SITY control and t he Ζ-Axis Logic stage of the
Mainframe Logic circuit (diag ram 4) . `Th is adjustment
allows for optimu m contrast between the inte nsified
po rtion of α delayed sweep and the ove r all sweep . W it h
th is configuration, t he i ntensifie d c u rrent inc reases as
the Α INTEN SITY co nt r ol setting is advanced . Therefore,
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t h e intensified zone is more readily visi b le at h igh
i ntensity levels . The ASTIGmatism preset adjustment,
R 160 is used to adjust t he ove r all viewab ility of the c rt
trace wh ile R 142, the TRAC E R OTATIO N preset, is
adjusted to properly align t he trace display with respect
to t he crt g raticule .
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KEYBOARD SYSTEM

The Keyboards system consists of the Front Panel
Keyboard , Calculato r Keyboard a nd Keyboard Inte rface
circuits shown on diag rams 18, 19 and 27, respectively.
These schematics a re divided by gray shaded li nes
separating the ci r cuitry i n to major stages . These stage
names are used as an aid i n locating and identifyi ng t he
components and portions of circu itry mentioned here. Α
bloc k d iag ram of the Keyboards system showing the
relationship of th ese stages to each othe r and to t he
7854 system busses is shown in Fig ure 2-33 .

The Keyboard Flags stage, shown in Figure 2-33, allows
the microprocessor to control the keyboard hardware by
using the 7854 Address and Control busses (see diagram
27) . This stage, in con junction with the current-buffe ring
LED Dr ivers stage, provides circu it r y to present some
system status info rmation to t he u ser in the form of
visi b le f ron t- panel LEDs and an aud ib le warning .

The Clock Divi de r stage (diag ram 27) divi des the 3 MHz
Φ3 system clock down to an 11 .7 k ilo hertz rate a nd
applies th is slower clock to the Keyboa rd Scanner stage .
It also provides an 11 .7 k ilohe r tz clock with special timing
relation sh i ps for stopping Keyboard scanning . Th e
Keyboard Scanner stage, when prope r ly enabled ,
p roduces an inc rementin g eight-bit code (KO-K7) that is
applied to the keyboards via t he keyboard cable .

The Colu mn Sca nner stage (diag ram 18) decodes an
incrementi ng co unte r ou tpu t, bits K4-K7, to sequentially
drive only one of 8 colu m ns of the Keyboard matrix LO.
Each time α new colu mn is driven LO, the Row Sca nner
stage sequ entially scans each of the 16 possible rows of
the Keyboard matrix as selected by KO-K3, to dete rmine if
α key has been pressed . Α LO applied from the Column
Scan ner stage t hrough α closed key to the Row Scanner
stage indicates that α partic u la r key has been pressed .
When detected , α LO KDOWN level is generated and
applied to the Keyboard Stop-Scan stage (diagram 27) .

Th e Keyboa rd Stop-Scan stage mon ito rs the KDOWN
( key down) level a nd when α key in the Keyboard matrix
h as been c hecked and found to be pressed , two events
are initiated . F irst, one-shot U200B fi r es, stopping the
Keyboard Scan ner from inc rementing, thereby "freezing"
the coun t at t he keycode of the key that was found
pressed . Second ly, α LO i-66 (keyboard inte r r u pt) level
from U320B is a pplied to the mic roprocesso r i nterr upt
system, ind icating t hat α key has been pressed a nd needs
to be "read" .

As t he mic roprocessor services th is i nterrup t r equ est, it
en ables th e Keyboa rd Data Bus B uffer stage and the
eig h t- b it keycode (KO-K7) un iquely representing the key
pressed is put onto the data bus and read by the
microprocessor . When the user releases the key,
keyboard sca nning is re-enabled an d α new key may be
read .

CLOCK DIVIDER

Clock Divider stage, U120 and U 1000D on diag ram 27 is
an 8-b it cou nte r t hat develops α keyboa rd sca n clock with
α f r equency of 11 .7 kHz by dividi ng (counting down) the 3
MHz 03 clock f requ ency by 256 using an 8-bit co unter .
Th is f ree running 11 .7 kHz square wave clock wit h α 50%
duty cycle is a pplied to pin 13 of U220A of the Keyboa rd
Scanner stage . (See the timing diag ram, Fig . 2-34.) The
output of U1000D is also 11 .7 kHz but with α duty cycle
of about 25% and is used for stopping the sca nn ing of the
keyboards .

KEYBOARD SCANN ER

The Keyboard Sca nner stage, consisting of U220A, U310
and U420, develops the necessa ry i ncrementing
keycodes for th e scanning of the Front Panel and
Calculato r Keyboards and stores those keycodes for use
by t h e microprocessor when α user comma nd key is
pressed .

When the levels at pins 1 a nd 2 of U220A f rom the
Keyboard Stop-Scan stage a re HI, ind icating that no key
has been pressed, t he keyboard sca n clock , developed by
the Clock Divider stage, is a pplied to pin 13 of U220A .
Th is clock is i nverted by U220A, and clocks an 8-b it
b inary counter, U420 .

As consecutive clock pu lses are applied to the clock i nput
of U420, 256 unique 8- b it keycodes are generated at the
eigh t Q outp uts of t he counte r . IC U310 buffers these
binary keycodes and d rives the col umn a nd row scan ner
stages of t he Calculator and Fron t Pan el Keyboards . The
four least significant bits of α keycode, KO-K3, are used to
sequence the row sca nner while keycode bits K4-K7
seq uence t he col u m n scanne r .
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DATA BU S BU FFER
Data Bus Buffe r stage U410 (diag ram 27) buffers the
keyboard scan keycode to the Data Bus so th at the
microprocessor may read th e keycode of α depressed key .
This buffer may be gated on (to apply keycodes to the
Data B us) or forced to α h igh impedance state (to isolate
t h is data) depend i n g on the level of the KB signal f rom
t he Add r ess Decoder stage on diagram 28 .

KEYBOARD STO P /SCAN

The Keyboard Stop/Scan stage dete rmi nes wheth er the
Keyboard Scanner counter, U420, shou ld continue
gener ati ng t he incrementing keycodes or stop at the
present keycode when α key is detected as being pressed .
Th e key detection is signaled to th is stage by the KDOWN
level at input p i n 12 of U200B, generated by either the
Calc u lato r o r Front Pa nel Keyboard ci r cu its when α key is
pressed . Refer to the timing diag ram i n Figu re 2-34 for
th e followi ng discussion .

Upon power up, α LO flag level caused by R S~T, is
applied to the set input of U320B ; th is sets t he ΙΚΒ
(keyboard interrupt) level at its Q output HI to ensure t hat
no keyboard i nterrupt is generated . The preset is then
removed so an i nterru pt may be generated when α key is
detected as pressed . At th is time, the Q output of U200B
is HI since no key has yet been p ressed . Th is allows the
11 .7 kHz clock to pass throug h U220A of the Keyboard
Scan ner stage, and incrementing keycodes are now
generated .

When t he keycode _corresponding to α key that is pressed
is generated, the KDOWN level a pplied to U200B goes
LO, indicating that α key has been detected as pressed .
T h is en a bles the 11 .7 kHz clock at the outp ut of U1000D
(see timing diagram, Fig . 2-34 ) to t r igge r the one-shot,
U200B . Th e i nput clock to the one-shot is delayed wit h
respect to the inc rementing clock applied to the Keyboard
Sca nner stage to allow the KDOWN level and the new
keycode data to settle before the one-shot KDOWN input
is ch ecked . On th e falling edge of this delayed clock , one-
s h ot U200B is fired and its Q output goes LO. The level
ch ange at t he output of U200B stops t he sequential
incrementing of keycodes by disabling the clock through
U220A to U420 of the Keyboard Scan ner stage . At the
same time, t h e Q outp u t of U200B goes HI and clocks
U320B 's ΙΚΒ level LO to generate an interrupt signal to
the m icroprocesso r (d iag ram 28), ind icating that α closed
key has been detected and shou ld be read . Wh en the
microprocesso r se rvices this inte rrup t, it puts the
keycode data on the Data B us and then reads it . The
keyboard flag at pin 11 of U210 of t he Keyboa rd Flags
stage is then pulsed LO to clear the keyboard interr upt
req uest and then returns HI . T h is allows U320B to late r
toggle (when the next key is detected as pressed) from its

KEY BOARDS

KEYBOARD FLAGS
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preset HI state to gen erate another keyboard i nterrup t .
When th e user releases the key, the KDOWN level
ret u rns HI . T h e o n e-shot, U 200B , times out
(app roximately 16 ms) and the one-shot returns to its
sta ble state (Q HI and Q LO), resuming keycode
inc rementing until anoth e r key is p ressed by t he user .

The Keyboa rd Flags stage provides i nterface between the
i nstrument an d t he u ser as well as provid ing con t rol
levels necessary to perfo rm certain functions with i n t he

i n strument . It is made up of U210 . The th ree low order
address bits at pins 1, 2 and 3 un iquely a ddress one of
th e 8 output pins 4-7 and 9-12 . When enab led by α LO
KBFLG level, t h e CRU O U 1 level, applied to pin 13 is
transfe rred to the add r essed output . Th ese a re only
ch anged by being set to thei r comp limentary state or by α
RFSET command at p i n 15 wh ich resets all outputs to α
LO level .

Front panel LEDs or an aud i b le warning inte rface certain
types of system stat us to the user .

The BUSY indicato r , α f r ont-panel LED, tells th e user that
the microprocessor is busy executi ng the user assigned
instruction .

The ERROR indicator LED is illuminated wh en an error
occurs . For example, the LED would lig h t if an
inappropr iate comma nd (one havi ng restrictions that
h ave not been met), uninterpretab le command or α
prematurely term i nated transmission was generated or if
α peripheral device could not prope r ly respond ove r the
G P IB .

An aud i b le warning is provided to t he user if t he rear
pa nel AUDI BLE ERROR/WARN IN G switch is open and an
erro r condition occurs . The a ud ib le war ning is also
gene rated if t he mic roprocessor determines that the
resu lts of an operatio n may not be valid .

An add ition al flag outpu t at pin 11 of U210 is used to
reset U320B in t he Keyboard Stop-Scan stage to its HI Q
output level, resetting th e keyboard interrupt as
previously d esc r i bed .

Th e Keyboard stages of the Front Pan el and Calculator
Keyboa rds (diag rams 18 and 19) a re made up of 29 and
81 switch es, respectively, arranged in α matrix, each
with α dedicated fun ction . In addition, several of these
keys also have α sh ift function . For both keyboards, each
of t hese keys is addressed by α comb ination of the
Colu mn and Row Scanner stages . For eac h keycode that
is generated , if t he corresponding key is pressed, α LO
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from the Col umn Scanner stage is applied t hroug h the
closed switch to the Row Sca nner stage and α KDOWN
(keydown) is gen erated . By recognizing the keycode
applied to t he Column and Row Scanne r stages when α
key is sensed as being depressed, that key may be
identified.

CO LUMN SCANN ER

The Col umn Scan ner stages of these keyboards consist
of U520 and U320 respectively ; each is α 3-line to 8-line
decoder/demulti p lexer. The fo ur most-significant bits of
t he Keyboard Sca nner address developed by the
Keyboard and Signatu re Analysis circuit (see d iagram 27)
are applied to the Α, Β , C and G2B (gate) in puts of U 520
(and U 320 when Calculator Keyboard is connected) .
When the 12 Β level is LO, the three bit address app lied
to t he Α, Β and C inputs res u lts in α LO at only one of the
eight outputs of U520 an d U 320 . Th ese outputs a re
ap plied to t he switc h matrix of t he respective keyboard.

ROW SCANNER

The Row Scanner stage of t he F ront Panel Keyboard
consists of U400, U510C, U510D and thei r associated
components . U220A, U220Β , U520 and U620 make up
the Row Scanne r stage of t he Calculator Keyboard . Th e
four least sig nificant b its of the Keyboard Scanne r
keycode developed by the Keyboard and Signature
Analysis ci rcuit (see diagram 27) are applied to the Α, Β ,
C and §7ΓRΟ
_

ΒΕ inputs of U400, U520 and U620. When
the STROBE input of U400 is LO, the address on the Α,
Β , and C input li nes select the i nformation at one of its 8
data input pins DO-D7 to be i nverted and applied to
outp ut pi n 6 of U400. Th is level applied to U510D is
again inverted and results in t he DOWN level . Si milarly,
U520 a nd U620 of the Calculator Keyboard circuit select
the data from one of 16 lines to generate t he KDOWN
level . Whe n the Ι<D WN level is LO, i ndicating that α key
is pressed, the Keyboard Scanner stage of the Keyboard
Interface and Signature Analysis circuit stops advanci ng,
and this "frozen" Keyboa rd Scanner keycode is read by
the microprocessor (the keycode of t he key just pressed) .

The Κ3 keycode bit from the Keyboa rd Interface and
Signatur e An alysis circu it is app lied to the STROBE i nput
of U400 and to th e input of U 510C of t he Front Panel
Keyboard . When th is level is LO, U400 is enabled and
U 510D is e nabled due to the output of U510C being HI .
When the Κ3 keycode bit goes HI, however, 0400 is
disabled and t he output of U 510C goes LO . Th is forces
t he outpu t of U510D to go HI a nd it stays at th is level
until the Κ3 level once agai n goes LO .

Similarly fo r the Calculator Keyboard, the Κ3 keycode b it
enab les either U520 or U620 to check fo r α pressed key .
If detected, α LO KDOWN level is generated a nd keycode
incrementing ceases .
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LED DRIVERS
The LED Drivers stage fo r t he Front Panel Keyboard
circu it consists of 0120 th roug h Q330, DS620 through
DS721 and their associated components . Α HI from the
corresponding keyboa rd flag a pplied to the base of any of
these transistors through the associated base resistor
turns on the transistor , illu minating the LED .

Q1 10 and its associated compone nts compose the output
drivi ng stage used to produce an a ud ible warning . The
tone produced is generated by software toggling the level
of t he Audio flag input level to this stage . When the rear
panel switch in put at Ρ210 is switched to ground, the
audible warning is disabled by removi ng bias from Q1 10 .
Softwa re may still toggle th e Audio flag level when
disabled i n this manner but no tone will be produced.

The LED Dr ive rs stage of t he Calculator Keyboard circuit
consists of U220D, U 220E, DS800 and DS1000 and is
simila r i n operation to that of the Front Panel Keyboard
circuit in that α HI ERROR or BUSY level, a pplied to the
open collecto r inverters U220D or U220E, from the
Keyboard Interface and Signature Analysis ci rcu it
illu minates the corresponding LED on th e Calculator
Keyboard panel .

VERTICAL AND HORIZONTAL
SAMPLER

Th e Vertical and Hor izontal Sampler circuit samples,
stores, and buffers the instantaneo us analog voltage
levels from the Vertical P ic koff Amplifie r a nd the
Horizontal Cha nnel Switch and Pickoff ci rcu its (diagrams
8 and 10 respectively) so they may late r be displayed on
the crt .

Α schematic of the Ve rtical and Horizontal Sa mpler
ci rcuit is given on diagram 20, in Section 7, Diagrams
and Circuit Board Illustrations . The sch ematic is divided
by gray shaded li nes separating t he ci rcuitry into ma jor
stages . These stage names are used to aid i n identifying
the components and portions of ci rcuit ry descri bed.

SAMPLI NG BR IDGE

The Sampli ng B ridge stage consists of CR 245, CR246,
CR 247, CR 248, CR 345, CR346, C R 347, CR348 and thei r
associated components . The sampling bridges provide α
means of switch ing instanta neous analog voltage levels
from thei r i nputs to their outputs . Operation of the
ve rtical and horizontal samp ling bri dges are identical;
therefore only α descr iption of the vertical Sa mpli ng
B ridge is given .



Quiescently, sam pling bridge d iodes CR245, CR246
CR247 and CR248 are reverse biased d ue to the current
flowing th roug h R236, R237, Τ237, R 241 and R243
biasing CR242 and CR244 on .

W it h the presence of α strobe pu lse of approximately 10
ns d uration from the Vertical Strobe stage, the Sam p ling
Br idge diodes are fo rward biased for most of the pulse
du ration . Th e single-ended , positive strobe pulse applied
to -133 results in both α positive a nd negative pulse
applied to C234 an d C235 . These pulses are coup led
throug h t h ese capacitors and applied to Τ237 wh ich
se rves to make these pulses equal and opposite . This
pulse current flowing th roug h R 241 and R243 is greater
th an, and opposite to, the normal quiescen t currents and
th e Sampling Bridge becomes forward biased .

When the Sampling B ri dge is fo rward biased , t he ou tp ut
voltage of th e bridge at C245 follows the i nput voltage
developed ac ross R245 . Wh en t he strobe pulse ends, the
diodes are once again reve rse biased and C245 holds
(stores) the analog voltage level samp led at the inpu t of
the Sampling Br idge until t he next st robe pulse occurs .
Th is level is maintaine d si nce the impedances of the
reverse biased diodes of t he samp ling bridge and the
IGF1=T (insu lated gate field effect transistor ) to wh ic h
C245 is connected are very high , p reventing appr eciable
current leakage from occurr i ng .

STRO BE I NPUT

The Strobe i n put stage co nsists of 0206, Q207, DL211
and thei r associated compone nts . This stage interfaces
ΤΓL levels to the Sampler's ±15 volt environment . It also
delays t he horizontal strobe comm and with respect to the
vertical st robe command . This is necessary because
hardware in the analog portion of this instrument delays
the vertical signal with respect to the horizontal sweep at
all times . In normal operatio n , the horizontal sweep ramp
is applied to the horizontal sam pling bri dge and the
sampled data (afte r digitizing) is u sed as α memory
add r ess for storing the val ue of the vertical point j ust
sam p led (and digitized ) . Th e d elay incorpo rated in the
Strobe Input stage is used to recreate th e proper Χ -Υ time
relationsh i ps i n memory by delaying th e sam p li ng of the
h orizontal value by α time app roximately equal to the
amount t he vertical signal is delayed to the sampling
bridge by the crt delay line .

The VST Β (vertical st robe) command applied to the base
of 0206 throug h R203 is cu rren t buffe red and applied to
the emitter of Q207 . Th is is voltage buffered and a pplied
to delay li ne, DL211, and tr ansistor Q222 of the Ve r tical
St robe stage . The ou tpu t of the delay li n e, DL21 1, is
applied to th e H orizo ntal Strobe stage and is delayed in
order to recreate p roper time relationsh i ps between
ve r tical and horizontal samp les .
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VERTICAL AND HOR I ZO NTAL ST ROBE

The operation of the Ve r tical and Horizontal Strobe
stages are i dentical, t herefore only the Vertical Strobe
stage is d iscussed .

The Vertical Strobe stage is made up of 0222, 022.3,
0227 a nd their associated components . Th is stage
produces α narrow sampling pulse to be applied to t he
Sampling Bridge stage with the presence of α ve r tical
strobe command f rοητ t h e St robe Input stage .

The vertical st robe command f rom the Strobe Input stage
is app lied to the base of 0222 as either α HI or LO (Q207
operates only saturated o r cut-off) . When th is command
goes LO, i ndicating that α stro be pu lse is to be generated ,
t he emitter , a nd th us the collector of Q223 goes LO,
p ulling the base of 022.7 LO t hrough CR226 . Th is
satu rates Q227, pu lli ng its collecto r to about +14.3 volts
from its p revious -9 volt potential .

T h is t ransition causes α reverse current to flow in C R 231
fo r α p e riod of abou t 10 ins, forward b iasing CR232 for
th is time . Th is pulse is cou pled to Τ233 of th e Samp ling
Br idge stage .

VOLTAGE FOLLOWERS

The ope ration of t he vertical an d horizontal Voltage
Followers is identical, th e refore only α discussion of t h e
vertical Voltage Follower is given .

The vertical Voltage Follower stage consists of Q250,
Q251, Q252, 0256, Q262, Q263, Q273 and t h eir
associated components, connected as an operational
amp lifier voltage follower . T ransistors Q251, Q252 and
Q256 are each curre n t sources for t he remaining
transisto rs with in the stage . The a nalog voltage output of
t he Sampling Bridge stage is applied to the gate of
Q250A of the vertical Voltage Followe r stage . Any
voltage c hange at this input gate results in α
corresponding change of the outp ut voltage of the stage
at the collecto r of 0.273 .

If, fo r example, the input voltage at the gate of Q250A
sh ould go more positive, its source, con nected to the
base of 0262Β , will also go positive . Th is ca u ses more
current to flow t hroug h 0262Β , making its collecto r go
more negative . At t he same time, the collector of Q262A
goes positive since Q262A a nd Q262B act as emitter
cou pled tra nsistors . These c hanges app lie d to the bases
of anoth er emitte r coupled pai r, 0273 and 0263, cause
the o utpu t at t h e collector of 0273 to go more positive ; to
α valu e equal to the input voltage at the gate of Q250A .

CHANN E L SWITCH

The Channel Switch stage is made up of Q284, Q285,
Q286, Q296, Q384, Q385, Q485, Q487, Q493, Q452,
Q453 and their associated components . Th is stage
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switches the samp le voltages from either the vertical
Voltage Follower or the horizontal Voltage Follower
stages to the Α/D ou tput of the Channel Switch stage .

The Η/V Sel (horizontal/vertical) switching sign al from
the Digitize r ci r cu it (diag ram 26) is applied to the base of
Q452 th rough R451 . If for example, th e Η /V Sel signal
should go HI, the base-emitte r j unction of Q452 will
become reverse b iased, turning off Q487 as well . Current
through R452 now fo rwa rd biases 0453 and t he voltage
across R485 caused by this current forward biases Q485 .
Emitter cu rrent for Q385 Α and Β flows throug h Q493
and Q485, allowing Q385A, Q385 B , Q384 a nd Q296 to
ope rate as α feedback amplifier .

The bases of Q385A an d Q385B serve as the non-
inverting an d inve rting inp uts of t h is amp lifie r
respectively . In its bala nced state (no transition occuring),
the voltages at these inputs a re equ al and the output of
the stage at the anode of zene r diode VR 296 is at α stable
voltage level . Now, wh en the voltage app lie d to the base
of Ο385Α f rom the Horizontal Voltage Follower stage
changes, say in α positive direction, the amplifie r inputs
a re momentarily in an unbalanced cond ition . Transisto r
Ο385Α conducts harder and additional current is drawn
from the +15 V s upply throug h R284, VR 284, R384,
Q384 and R 385 . Th is additional current flow throu gh
R 284 pulls the base of 0296 negative . Th is transition is
inverted at its collecto r an d the output of t he stage at the
anode of VR296 ten ds more positive . The voltage divi der
fo rmed by R 294, R 291, R290 a nd R292 applies α portion

of th is outpu t voltage to th e base of Q385B . Th e output
will continue positive u n til t he base of Ο385Β is at the
same potential as the base of Q385A . Once again the
inpu t voltages are equal and the amp lifier is i n α
balanced condition . Any subsequent change at the base
of Q385A is responded to in α similar manner .
Adjustme n t R290 sets the Gai n of t h is stage and R380
sets the offset bias fo r t h is amplifie r .

When t h e Η /V Sel input from the Digitzer circuit goes
LO . Q452 and Q487 are t urned on wh ile Q453 an d Q485
are turned off . Th is turn s t he amplifier stage just
mentioned off, and at the sa me time, emitter current is
provided to Q285A and 0285 Β throug h Q493 and Q487 .
Since Q284, Q285A and Q285 B now re p lace
(electrically) Q384, Q385A and Q385 B respectively,
these transistor s, along with 0296 form an ope rational
amplifie r that ope rates identically to t hat p reviously
desc r i bed for the sam pled vertical signal . Potentiometer
R280 provides offset a djustment fo r biasing this
amplifier .

DECOUPLI N G FILTE RS

Th e Decoup li ng Filte r s stage consists of several Icr filter s,
wh ich isolate current and voltage c hanges on any of the
±15 volts supp ly lines f rom the other supply lines .
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DATA/CLOCK SELECT

DIGITIZER CONTROL LOGIC

The Digitize r Control Logic ci rcu it generates the
add resses necessary for storing d igitized data, dependent
on the number of points per waveform selected by t he
operator . Th is stage also produces th e cont r ol levels
required fo r the digitize r system to request and assume
control of the inst rument busses in orde r to sto re
d igitized waveform information . Α schematic diagram of
th e Digitze r Control Logic is given on d iagra m 21, i n
Section 7, Diagrams and Circuit Board Illustratio ns . The
schematic is d ivi ded by gray s h aded lines separating the
ci r cuitry into major stages . Th ese stage names are used
to aid in locating and identifying components and
portions of circuitry discussed .

The Data/Clock Select stage consists of U 1220, U1230,
U 1320, U 1420B , U 1510A, U 1510B , U 1530C and
U1530D . Th is stage determ ines, from the acquire word
(Acquire Word Bus) indicating PPW (points pe r waveform)
resolution, wh at portion of α memory write address for
storing d igitized wavefo rm info rmation should be de r ived
f rom t he Α or Β Word B us and how much should come
from the digitize r circu it r y . It then provides proper data
switch ing a nd th e necessary clock seq uencing to
generate such an address .

I n tegrated circuit U 1220 is α presetta b le fo u r-bit

synchronous up/down counter connected i n the count-
up configu ration . When α 79ΤΒ (vertical strobe) pulse
appears at its LD (load) i n put, the LO levels at its Α , Β , C
and D inputs appear at its Q ou tputs . Wh en VSTB ret urns
ΗΙ , t hese LOs are latched i nto the IC . This LO VSTB level,
also applied to U1420B and U1510A, sets their
respective Q and Q levels applied to U1320 LO. Th e LO
Qο level applied to the S (set) input of U1510B sets its Q
outpu t LO . Th is is applied to the G2 in put of U 1320,
e nabling it to read its 1 C0 a nd 2C0 i nputs and apply this
data to its 1 Υ and 2Υ o utputs . When t h e VSTB level
retu rns HI, U1220 begins counting from 0 at α 10 MHz
rate as the S R CLK (sh ift registe r clock ) becomes
enabled wit h th e presence of α Hl RNSAR (successive
ap pr oximation registe r ru nning) level app lie d to U 1530C
t hrough U 1320 . As U1220 counts, U 1230, α 4-bit
mag nitude comparator, compares the resulting 4-b it
word generated by U1220 to t hat word applied to its Α
in puts f rom th e Acq u ire Word Bu s . As long as this 3-bit
word is g reater in magnitude than the magnitude of t h e
word generated by U1220 (remember U1220 sta rted
cou nting at 0), t he D level a pplied to U1510A remains Hl .
When the two magnitudes become eq ual h owever, t h is
level goes LO and t he next S R CLK pulse causes the Q



outpu t of U 1510A to go HI, disabling the S R CLK by
switc h ing t he 2Υ output of U1320 to grou nd potential .
Th e number of pulses cou nted t hus fa r represents the
number of d ata bits s hifted i n to the sh ift registers of th e
Add ress Generator stage from t h e Addr ess Select stage
as explained in those descriptions .

Α short ti m e later, t h e ESAR (end f rom successive
approximation registe r ) pu lse (indicating th at d igitizing of
α data poin t is complete) clocks U 1420B , switc h ing its Q
outpu t to α HI level . T h is HI, applied to U1320 of the
Data/Clock Select stage once again enables the S R CLK
by allowi ng the data at its 1C3 an d 2C3 inputs to be
transferred to its 1 Υ and 2Υ outputs . Now, d ata is clocked
to the Address Ge nerato r stage f rom t he DSA R
(successive ap proximation register data) inpu t applied to
the 1C3 input of U1320 . As t h is data is clocked to the
Address Generator stage, U1220 resu m es counting .
When its QD output tied to U1510B goes HI (count 8),
each succeeding S R C LK applied to U1510B clocks the
data presen t at its D i np u t to its Q o utput . This D input
level rem ai ns HI until bot h the Qe and Q~ outputs of
U1220 next go HI (count 14) . The n ext S R CLK (count 15)
ca uses the Q ou tput of U 1510B to go HI an d , at t he same
ti me, clocks the 15th b it of address data to the Add r ess
Generato r stage . The HI applied to t he G2 input of Ul320
disables th is IC and t hus the S R C LK . N ear the beginning
of t h e next digitize r cycle, α VSTΒ pu lse is applied to the
Digitize r Control Logic circuit, rei n itiati ng th e i n itial
cond itions a nd the entire cycle again .

BUS CONTROL

Th e Bus Control stage consists of U1330B , U 1330C,
U 1420A, U 1430A, U1430E, U 1430F, U 1520B, U 1620Β ,
U 1630D, U 1730A, U1730B, U1930, C1330 a nd R1320 .
Th is stage is responsible fo r generating the digitize r bus
req uest to the microprocesso r boa rd , ind icating t hat α
poi n t is being d igitized and will need to be sto red , as well
as perfo rming the p rope r handsha k ing with other
ci r cuit ry in the i n st rume nt for t he prope r transfer an d
sto rage of digitized waveform info rmation .

This stage operates, and is described, i n two distinct
modes ; the first being the I nternal Acquire Mode in
wh ic h t he oscilloscope is digitizing wavefo rm data points

i n α pseudo-random manner . Th e second mode is the
External Acquire mode (o r single-shot mode) in wh ic h the
clock internal to the 71387 Time Base plug-in o r f r om its
external clock input is used to digitize α single sweep in α
sequential fashion .

Internal Acquire Mode
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When operating in the Internal Acquire M ode, t h e Bus
Cont rol logic stage req uests use of the data, address and
con t r ol busses at t he time α data point is sam pled and
before it is digitized . R eq uesting control of t he busses at
th is time, as opposed to wh en t h e data point is fu lly
digitized a nd ready fo r sto rage, enhances digitizer
t hrou ghp ut (t he number of data points that t he digitize r
system may acqu i r e and store in any le ngth of time) by
reducing the amo u nt of time that th e digitizer has to wait
to gain control of these busses .

Initially t he LO system RESET level app lied to U1520B
fo rces its Q output HI and th e Q output LO, res ulting in α
HI applied to U1730B and α HI DMEM (d igitizer memory
enable) level . The HI applied to the D i nput of Ul730B is
clocked i nto th is fli p-flop wit h t he presen ce of α delayed
clock pulse applied to it through U 1630D, U1330C,
R 1320 and U1330B . W it h acq uire word bit 12 (f rom the
Acquire Word Bus) applied to U 1630D LO (I nternal
Acquire Mode), α LO to HI t r ansition of t h e Η /V Q
( horizontal/vertical) level at its othe r i nput from the
Data/Clock Select stage, resu lts i n α HI level applied to
U1 330C, clocking Ul730B afte r α time delay determined
by R 1320 and C1330 . As U1730B is clocked, the LO
resu lting at its Q o utpu t is applied to U1930 . Wh en
acq uiring, eit he r i nternally or exte r nally, bit 13 of the
acq uire word app lied to U1930's Α select input is always
HI . Bit 12, applied to the Β select i npu t, is ΗΙ only w hen
acqui r ing externally a nd, as was mentioned earlie r , is
now LO since t he inst rument is acq ui r ing internally .
Th ese two select levels allow the data at the 1C1 and
2C1 inputs of U1930 to he applied to its 1 Υ and 2Υ
outp uts respectively . The LO level applied from U1730B
to U1730A throug h U 1930 resets U 1730A, ens u ring that
the digitize r is not requesting t he busses . "1 he res u lting
LO at the Q output is ap plied to U 1730B , r esetting its Q
output HI . This is t he initializi n g seq uence followed when
α system reset occ u rs during power up .

Now that t he stage is initialized , it may now monitor t he
activity of the d igitizer . Α HI GSF (good signal flip-flop)
level f rom th e Ζ-Axis Amplifier stage (diag r a m 13) applied
to the D input of U1730A indicates that valid data is
available to be sam pled . When α HSTB ( horizontal
st robe) occurs, indicating that valid data has been
sampled, t h is HI GSF level is clocked into Ul730A and α
LO ΒRDIG (digitize r bus request) is generated at its Q
output . Wh en th e micr op rocessor (d iagram 28)
recognizes th is bu s request, it may either ig nore it or
g ra n t cont r ol of t h e busses to the digitize r , dependi ng on
what the mic roprocessor is doing at that time .

If the busses are not g ranted to the digitize r , t he next
delayed clock pulse applied through U 1630D, U 1330C,
R 1320 and U 1330B to the clock input of U1730B
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changes the Q output level to LO. This resets U 1730A
throug h U 1930 and BRDIG is removed . At th e same time
that the digitize r bus req uest is removed , the LO level at
the Q outp ut of U1730A app lied to U1730B resets t h is
abort level to α HI, once again establishing initial
conditions so that the next valid data point may request
the busses as p reviously descr i bed .

If the busses a re granted to th e digitizer, t he LO BGDIG
(d igitize r bus grant) from the DMA Control circu it
( d iag r a rn 24) enables U 1430E and U 1430F . At this ti me α
LO R/W level and α HI ΜΕΜ (memory enable) level result
at their respective outputs . Since the digitize r is α device
th at may only write to memor y, U1430E is co nnected so
th at it may only generate α LO R%W level when en abled .
T h e next clock to U1420A throug h U 1630D, res ulting
when th e horizontal data is through being d igitized ,
t ransfers the LO BGDIG level at the D input of U1420A to
its Q output a nd applies it to U1520B . This resets
U1520B and resu lts in α LO ΜΈΜ and DM EM levels
applied to the Mot he r Board ( diagra m 37) . Th e resulting
LO at the Q output of U1 520B is applied to the D inp ut of
U1730B . When the clock p ulse, having been delayed by
U1330C, R 1320, C1330 a nd U1 330B to allow t h is data
level to settle, is applied to U1730B , the data is clocked
i nto the IC an d its 6 output remains at its HI level . Th is
maintai ns the bus req uest and allows the remai nder of
th e bus t ransfer to occur .

The LO ΜΕΜ level app lie d to the DMA Control circuit
(diag ram 24) f rom U1430F tells it that the d igitizer h as
recognized that it now has control of the busses .
Acknowledging th is, the DMA Control circu it applies α
RBR (remove bu s request) to all DMA devices . Since the
LO BGDIG level applied to U 1620B is the only bus grant
present within the i nstrument at this time, the LO RBR
applied also to U1620B affects only digitizer circ u it r y as
other DMA devices ignore the RBR . The resulting LO at

t h e output of U1620B sets the Q o utpu t of U1730Β LO
Th is resets U 1730A th rough U1930 and the Digitizer Bus
Request is removed . T h e WΕ (write enable) level a pplied
to U1520B from the D MA Control circuit now goes LO
indicating that transfer of data to memory is now
occurring . At the end of d ata t r a nsfe r , the WE level
returns HI, clocking U1 520B . Th is r eturns its 0 output to
its LO level, terminati ng the LO DMEM and ΜΕΜ levels .
This ends the cycle and t he d igitizer bus grant is now
removed . This cycle takes p lace each time α data transfer
from the digitizer to rnemory occ ur s, when in the I nternal
Acqu i re Mode .

External Acquire Mode

Operation of the Bus Con t rol stage wh en in th e Exte rnal
Acquire Mode diffe rs f rom the Inte rnal Acqui re Mode in
that theTACQ (acquire interrupt) level is appliedto U 1730A
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via U1930 at its reset i nput while its set input is h eld LO .
This is determined by t he now HI level of bit 12 of the
acquire word applied to U1930 at its Β select input . Th e
LO at the set input of U 1730A sets th e BRDIG level LO at
all times . Th is bu s request may only be te rminated by α
LO IACQ level, indicating that the external acq ui r e
process is complete or has bee n man u ally te rminated by

the use r , and is applied th rou g h U 1930 to the reset input
of U 1730A . While d igitizing data sequentially, as is t he
case when acq u iri ng i n the External Acqu i re Mode, it is
necessa ry for the digitize r system to maintain bus control

to ensure t he storage i n memory of all sampled data
poi nts ; so the bus is requested at all times .

The HI mode bit 12, also applied to U1 630D at th is time,
changes the time at wh ic h U 1420A is clocked in relation
to t he digitizi ng sequ ence . Wh en in the External Acqu ire
Mode, th e HI to LO transition of t he Η /V Q signal,
indicati ng th at vertical data has been sampled , a pplied to
U1630D results in α clock to U1420A . This has changed
as, when in the Internal Acquire Mode, U 1420A is
clocked with α LO to HI transition of the Η/\7 Q level,
indicating th at both ve r tical and ho r izon tal data has been
sampled . T h is time ch a nge that occurs in th e clock to
U1420A ch anges the time that th e DMEM and ΜΕΜ
levels are generated , allowi ng only ve r tical data to be
sto red into memory, th us decreasing the time req uired to
sto re enough valid data to represent α waveform .

ADDRESS S ELECT"

Th e Address Select stage is made up of U 1030, U1130
a nd U1520A a nd pr ovides α means for ind ividual bits of
th e Α word and Β word to be selected and applied to the
Data/Clock Select stage .

Th e 8 h igh -orde r b its from t he Α Word and Β Word
Busses of th e Address Generator circuit (see d iag ram 22)
a r e a pp lied to U1130 a nd U1030 respectively . Only one
of these ICs m ay be en a bled at α given time as
determined by U1520A . The inc rementing th ree- b it
address from the Data/Clock Select stage, a pplied to the
Α, Β , a nd C inputs of U 1030 and U 1130, selects the
addressed bit of t he enabled IC and applies it to the 1 CO
in pu t of U 1320 of the Data/Cloc k Select stage .

U1 520A determines, from the acqu i re word a nd ΧΥ On
levels, which Word Bus (Α or Β ) should supply data to the
Data/Clock Select stage, and enables the approp r iate IC .
Wh en the Acqu i r e Word Bus b it-11 is HI, U 1520A's Q
an d Q outputs toggle, alternately enab li ng U1030 and
U1130, as the ΧΥ On signal from the Digitize r Clock
circu it ( diag ram 23) clocks it .



This also generates t he DTCSC (du al trace channel
switch control) level used elsewhe re in t h is i n stru ment . If
the Acquire Word Bus bit-1 1 sho u l d be LO, only U1030 is
enabled since U1520A's Q output is latched Ι .Π .

I NTERNAL ACQUIRE ADDRESS GENERATOR
The Internal Acquire Add r ess Generator stage consists of
two 8-b it sh ift r egisters, U830 and U930, co nnected
se r ially to fo rm α 16-b it register , and U1 620D . Th is stage
receives the seque ntial data clocked to it from th e
Data/Clock Select stage (ma de up of h igh order bits f rom
th e Α or Β Word Busses and data f rom the Digitize r
ci r cu it) a nd, after α 15- b it address word has been
accumulated, b uffe rs th is word to the Address Bus when
properly enabled .

The data app lied to the data input of U930 is clocked into
the IC and sh ifted seq uentially on t he rising edges of
consecutive SR CLK pu lses a pp lied to the clock input, pin
12, of U930 . Th is data consists of hig h order bits from
either the Α Word Bus o r Β Word B us and the digital
information de r ived from the digitizing of α data point by
the digitizer circu it ry, as selected by t h e Data/Cloc k
Select stage, and is stored in th is seq uence . When α 15-
b it address word has been sto red in th is manner and the
Bus Con t r ol logic determines that th is data m ay be
t ransferred , α LO applied to U 1620D enables the outputs
of U 830 a nd U930 a nd t h is add ress word is app lied to t he
Address Bu s .

RESS GENERATOR

Th e Addr ess Generator circuit generates unique 15-b it
addresses for storage of digitized waveform information

i n memory (RAM) . M emory addresses are generated
when i nitiated by the mic roprocessor i n either the
Display Mod e or th e D MA Exte rnal Acqui re mode . Α
schematic diagra m of t he Address Generator ci rcuit ry is
given on diag ra m 22 in Section 7, Diagrams and Circu it
Board Ill u st r ations . The schematic is divi ded by gray
shaded li nes separ ating t he circu itry into major stages .
T hese stage names are used to aid in i dentifying
components a nd portion s of ci r c u it ry d iscussed .

CO UNTER

Th e Counter stage is made up of U200A, 03000, U300F ,
04000, U400D, U600, U 630, 01200 and 01300 .
Integrated circuits U 600, 01200 and U 1300 are
presetta ble up/down counte rs a nd ar e set to co u nt the
number of bits necessary to comp lete display of α
waveform for α pa rticular resolution . The upper bits (five
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to eig h t b its) are set di r ectly f rom data on the Data Bus
and direct one of t he DMA (di r ect memory access)
devices (under microprocesso r control) to α to α particu la r
memory bloc k , for retrieval or i nput purposes . The lowe r
ten to seven bits represent the changing portion of the
generated address .

The data used to set t he counte r and the preset h igh
orde r add ress bits is applied to t he data i n pu t pins of
0630, 01200 and U1300 from the Data B us and to U600
throug h U630 . W it h the presence of α LO WE (Write
Enable) a nd an )1'W-RD (Α Word) pulse applied to U400D,
this d ata is latched into U630 a nd the counte r s U600,
01200 an d 01300 are set . Now, with each consecutive
pu lse app lied to the coun t up input of U 1200 from the
outpu t p in 7 of 01120 in the Wo rd/Cloc k Select stage,
th e output a ddress to t he Α Word B us f rom the Cou nte r
stage advances one count . Wh en U1200 overflows, the
cou n t up inpu t of 01300 is clocked by the ca rry ou tpu t of
01200 . Simila r ly, U600 is clocked by th e Qc o utpu t of
01300 through U300B .

In t h is way, the high order bits d irect the DMA device to α
specific memory b lock while t he lower order bits
generated by the counte r sequentially step t hroug h the
ind ividual memory add r esses of th is block .

MODE WO RD LATC H
The M ode Word Latch stage consists of U200B , U300E ,
and 01720 . Four bits of data, wh ich define the mode in
wh ich the i nstrument is to ope r ate, are clocked in and
latched by U1720 with the presence of α DMDWR D
(digitize r mode word) or WE (write e nable) command .
This mode word is applied to the Mode Word Bu s,
determi n i ng the source of the clock and the point at
wh ich α Full Once com mand is generated by the End -of-
Cou nt Detecto r stage .

Α WORD BU FFER
The Α Word Buffer stage consists of U620 and U730 .
Th is stage buffers the sequential addresses generated by
the Counter stage to t he Data B us wit h t h e presence of α
LO control level applied to pins 1 a nd 19 of U620 a nd
0730 . In t h e single-s hot acqu ire mode, it is used to read
the address of the last data poi n t acqu ired . T h is add ress
is used to determine the sequence in which data points
were entered into memory and thus, the order in which
th is data s h ould be displayed to prope r ly represen t t he
acquired waveform .

END-OF-COUNT DETECTO R
The En d-of-Count Detector stage consists of 0700,
U1 630C and their associated components . The 3 bits of
the mode word applied to U700 selects data fro m one of
8 inputs to appear at its W outpu t . In th is way, o ne of five
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outputs of th e Cou nter stage as well as the ERO (End of
Readout) inpu t from the Ve r tical Disp lay and Contr ol
ci r cu it (diagram 32) may be monito red .

'The mode word, contai n i ng waveform resolution
inform ation, selects o ne of t hese outputs to detect when
th e Counter stage has co unted either 128, 256, 512 or
1024 bits, correspond i n g to waveform resol ution . When
th e selected o utpu t bit of the Cou nter stage changes
state, the W o u tput of U700 applies an inve rse of th is
transition to U1630C . Since the rc network formed by
R 1630 and C1631 ca uses any transition at pin 10 of
U1630C to be delayed with respect to that at pin 9 of
U 1 630C, α positive-going Full Once pu lse is prod uced at
the outp u t of U1 630C on any transition of t he W o u tput
level at U700 .

WORD/CLOC K SELE CT

Th e Word/Clock Select stage co nsists of U320A, U 1120,
U1830B , and U1400B . 'T h is stage, depending on the
levels of t he Α and Β inputs of U1120, selects the source
of the clock i nput to the Counter stage and dete r mines
t h e source of the hig h order bits fo r the Address Output
stage .

The Β i nput of U1120 is b it 11 of th e Mode Word . This
bit, when HI, ind icates th at the i nstrumen t is in the
Disp lay Mode . Th e Α inp ut of U 1120 is derived from the

WC6 (acqu i r e inte rrup t) and exte rnal clock levels thro ugh

U 1400B and is only h ig h wh en the instrument is in t he

Acq uire M ode . In th is way, only the data at inputs 1C1,

1C3, 2C1 and 2C3 may be transferred to the 1 Υ a nd 2Υ

Outputs .

When in the Display Mode (inpu t Β HI), the ADDADV
(address advance) pulse applied to pin 4 of U1120 is
switched to output pin 7 of U 1 120 and acts as the clock
a pplied to U1200 of t he Counte r stage . At the same time,
the Β Word Sel level at p i n 12 of U1120 appears at
ou tput pi n 9 of U1120 and is applied to the Address
Outp u t stage, selecting the h igh orde r bits of the Address
Output stage .

When in the Acqu ire mode, the display M ode Word bit 1 1

is LO, the IACQ level at pin 5 of U1400B is HI and the
Acqu i r e Word Bus-12 at p i n 4 of U1400B is HI . Th is
results in α HI applied to the Α in pu t of U1120 and th e
levels at th e 1 C1 and 2C1 inputs a ppea r at the 1 Υ and 2Υ
outputs respectively . The Αυχ Clock (external clock
address advance) signal is a pplied through U 1120 to th e
clock i nput of the Counte r stage at pin 5 of U1200 and
th e DTCSC (dual trace ch an nel switch contr ol) is applied
to t h e Address Outp u t stage, also throug h U 1120 .
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I ntegrated ci r cu it U320A, when clocked by the output of
U1 630C of the En d-Of-Count Detector stage, disables t h e
clock o u tpu t of U1 120 by applying α Hl to pin 1 of U1120 .
Th is HI resu lts as the HI mode word bit applied to the D
input of U320A ( b it 11) is clocked to its Q output . Th e Q
o utpu t of U320A produces th e FDSY (d isp lay interrup t)
level to the M ic roprocesso r and Cont r ol circu it ( diag ram
28) . Th e RDSY ( reset display) and STPDSY (stop d isplay)
i nputs to U320A from the Mother Boa rd (diag ram 37)
se rve respectively to enable and disable the clock select
portion of U1120

Β WORD ADDRESS COUNTER

Wh en acqu iring more t han one waveform at α time, the
data representative of the vertical deflection of each point
going i nto memory m ust be organized into two memory
block s, eac h block representing α unique wavefo r m .
Since acquisition of data points alternates between
waveforms, alte rnate data words must be directed into
different memory b lock s . -T h e Β Word Address Counter
stage generates the secondary addresses requ i r ed to do
this . Th is stage is made up of U400A, U400B , U800 and
U900 and acts very simila r ly to the setting of th e h ig h
order bits in the Counter stage .

Th e Β Word Address Co u nter stage accepts and stores

eig h t bits of α data word from the Data Bus at the inputs
of U800 . Th is data is stored by U800 with t he presence of

α LO WE (write enable) a nd α LO BWR D (Β Wo rd)
command at t he inputs of U400B w hich produ ces α clock
to U800 . Fou r bits of the data latched into U800 are
applied to U900 a nd , with th e applicatio n of either α clock
pulse f rom U400B , α Full On ce pulse from U 1630C to
U400A or both . Th is resu lts in α LO LD (load) command
applied to U900 wh ich sets th e four ou tput b its of this
cou nte r IC to the data levels at the correspon d i ng inp uts .
The clock app lied to the cou nt up i np u t of U900 is the
same clock t hat is applied to U600 . In this way, t hese two
counte r s (U 600 and U900) advance at the same rate,
even though they a re initially set to different values . 'The
low order b its of the Α Word from th e Counter stage, in
con j unction with the eigh t bits of data developed by the Β
Word Address Cou nter stage prod u ce α uniq ue Β Word

address as explained i n the description of the Address
O utput stage .

ADDRE SS OUTPUT

Th e Address Output stage consists of U820, U920,
U 1020, U1400D, U1620A and U1630B . This stage
develops, from the Α Word produced by the Counter
stage and the pa r tial Β Word f rom the Β Word Address
Cou nter stage, two un i que address words addressing two
distinct bloc ks of memory . Th ese two blocks of memory
are alte rnately addressed when d igitizi ng bot h cha nnels
of α du al vertical plug-in at th e same ti me by alte rnating



the select level applied at pin 1 of U920 and U1020 .
These two ICs switch either t he Α or Β h igh order bits at
their inputs to their outputs, determining the h ighest
eight b its of the output address . Integrated circuit U820
buffers the seven lowest bits from the Counter stage to
the Address Bus when enabled .

And gate, U 1400D, with _the presence of α LO Acquire
Word bit-12 or α LO 5ΜΕΜ level applied to it through
U1620A and α LO ADDBUF (address buffer) level at its
inputs, enables U820, U920 and U1020, applying α 15 bit
address to the Address Bus . In this way, α 15 bit address
consists of the seven least significant bits of the Counter
stage and either the eight most significant bits from the
Counter stage (making up the Α Word) or the eight bits
from the Β Word Address Counter stage (making up the Β
Word) . Both words are set from the Data Bus and, as
mentioned , selection depends on the level to the select
inputs of U920 and U 1020 .

The least significant bit of the Α Word Bus applied to
U820 through U1630B is inverted with the presence of α
HI AWRDLSB (Α Word least significant bit) command .
This is used when displaying both α d igitized and real
time waveform . Normally, α stored waveform is
presented on the crt by read ing the digital data at each of
the sequential addresses generated by this circuitry and
by displaying the corresponding analog level at α
predetermined h orizontal d isplacement on the crt . When
displaying both realtime and stored waveforms, however,
stored waveform data is read and d isplayed only at every
other sequential address . When α sequential address is
left unread, α portion of the realtime sweep is displayed .
The resulting display is presented much like α vertical
chop display as described in the Mainframe Logic
description . When the address of th e last point of the
stored waveform has been generated, the display of
stored data begins again . The data now read and
d isplayed consists of those addresses previously unread .
In this way, all data in even add resses is displayed, and
then all data in odd addresses is displayed , this cycle
continuing until the instrument's mode is changed .

DIGITIZER CLOCK

Α special h igh-frequency clock is required for operation
of the digitizer i n t his instrument . The Digitizer Clock
circuit develops the necessary 10-MHz "Burst Clock", α
series of 11 p ulses, when data on the Data Bus indicates
th at d igitizing of an acquired point is to occur .

CLOCK/SOURCE SELECT
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Α schematic d iagram of the Digitizer Clock circuit is given
on diagram 23 in Section 7, Diagrams and Circuit Board
Illustrations . The schematic is d ivided by gray shaded
lines separating the circuitry into major stages . These
stage na mes are used to aid in identifying components
and portions of circuitry d iscussed .

The Clock/Source Select stage consists of U1910A,
U2000, U2100 and U2230D . Integrated circuits U2000
and U2100 make up an external clock divider while
U2230D and U1910A provide selection of the clock
source to the Clock Delay stage .

The external clock rate (Αυχ Gate Β ) from the 71387 Time-
Base u nit (Ext-Clock input connector) applied to U2000 is
divided by factors of two, four, and eight, and appear at
the QA, QB and Qc outputs of U2000 respectively . These
three clock rates along with the original external clock
are applied to U2100 and , depending on the control
levels applied to its Α and Β Select inputs from the
Acquire Word B us, one of these four clocks appears at
the 1 Υ output of U2100 .

The clock source is selected by U 1910A in much the
same manner as j ust d escribed for selection of clock rate
by U2100 . The levels present at th e Α Select input (set
from the Acq uire Word Bus) and at the Β Select input,
determined by the mainframe DTCSC (dual trace channel
switch control) level, select one of the four clock sources
at the inputs of U1910A to appear at its 1 Υ output . These
four clock sources include the clock output from U2100,
two Source Restart pulses, and an inverted Source
Restart pulse .

When theΑ Select input level of U1 910A from the Acquire
Word Bus (bit 12) is HI, indicating that the digitizer is
acquiring in the External Mode, the 1 Υ clock output of
U 1910A alternates between the selected clock output from
U2100 and the pulse generated by U1900D (Source
Restart stage) and inverted by U2230D, indicating that α
point has been completely d igitized as the DTCSC level
alternates between HI and LO, respectively . In this way,
both points acquired from α dual channel vertical plug-in
may be digitized with one clock pulse from the horizontal
plug-in . Initially, α clock applied at the 1 C3 input of
U1 910A is transferred to the 1 Υ output and applied to the
Clock Delay stage . This triggers the remain der of the
digitizer clock circuitry to properly generate digitizing
clock pulses . The generation of these pulses will be
discussed in the following subsections . After these
pulses are generated , α source restart pulse is generated
by L11 900D a nd applied to U1 910A through U2230D . At
this time, if the DTCSC has already switched to α LO
level, this pulse appears at the 1 Υ output of U1910A and
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the Digitize r Clock ci r cu it once agai n generates the clock
pulses n ecessary to digitize another data point . In this
way, the Digitize r Clock circuitry produces t he required
clock pulses to digitize the data f rom both ch a nnels of α
du al-trace ve r tical p l u g-i n with only one clock p ulse from
th e Α H orizontal time base .

Wh en t h e Α Select level is LO, indicating t hat t h e 7854 is
in the Internal Acquire Mode, t h e ou tput at p in 7 of
U 1910A m ay only be selected from its 1 CO and 1C2
inputs . These in puts are both de r ived fr om the sou rce
restart pulse previously mentioned so the DTCSC level at
the Β Select input of U 1910A has no effect on th e 1 Υ
out p ut level . In t h is man ner, the Digitizer Clock circu it
generates the eleven pulses requi red to digitize α data
point, generates α Source R estart P ulse, an d applies th is
pulse as α trigger to once again gene rate eleven more
digitizing pulses . Th is cycle continues until t he Α Select
level of U1910A goes HI . Th is resu lts in α continu al
digitizing process at α rate as fast as electrically possible
fo r t h is circuit .

C LOC K DELAY
The Clock Delay stage consists of U2210A, U2210B and
thei r associated components . Th is stage t urns off the
analog scope portion of th is inst r ument, in itiates
digitizing of α data point, and then turn s the a nalog
portion of t he oscilloscope bac k on when digitizing is
comp lete .

Initially, α cloc k pulse f rom t he Clock/Source Select
stage is applied to U2210A and U2210B . Th is pulse
triggers both of these monosta ble multivibrators, a nd
each produces α pu lse whose width is determine d by an
exte r nal rc network . The pulse generated by U2210B is
applied to t he Ζ-Axis and Focus Amplifier circu it on
d iagram 13, and turns off t he analog scope d is play . At
T h e same time the pulse generted by U2210A is applied
to U19000 of t he B urst Counter stage and digitizing of α
data point is initiate d . When t he pu lse from U2210A
end s, digitizing is terminated . At th is time the d igitized
data is stored i nto me m ory . After t h is has occurred , t h e
pulse f rom U2210B ends and t he scope d is p lay is
restored . The pulses generated by U2210A and U2210B
are d ifferent lengths, and since bot h are initiate d α[ t h e
same time, t he proper scope off - digitize - store - scope
on sequence is always maintained .

SOURCE RESTART

Th e So urce Restart stage consists of U1910B , U1900D
and thei r associated components . It generates the Source
Restart p ulse to the Clock/Source Select stage .
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Th e in puts to U1910B α [ 2C0 and 2C2 are derived from
the Gated Oscillator stage and are HI when t he circu it is
not producing digitizing clock pulses . The inp ut at 2C3 is
tied to gro u nd potential while t hat of 2C1 originates in
the Clock Delay stage . The 2Υ outpu t is selected from
th ese fou r inp uts a nd depends on t he levels of the Α and
Β Select inp uts (shown on U1910A of the Clock/Source
Select stage) .

When in t he External Acq ui re Mode, the LO level from
the 2C3 inp ut of U1910B is a pplied to U1900D . Since
U1910A a nd U1910B both switch together (when (and if)
t he DTCSC goes LO) the 2C1 in pu t (ΧΎΟΝ nor mally HI) is
applied to U1900D through U 1910B . Th is HI level
produces α LO pulse at the output of U 1900D a nd is
applied to inverter U2230D . Since th e 1C1 inpu t h as
been selected by the Α and Β Select levels, this HI
appea rs at the Υ , output of U 1910A, initiatin g a nother
digitizing seq uence .

When in the I nternal Acqui re mode (Α Select LO), α HI
level is applied to both the 2C0 a nd 2C2 inputs of
U 1910B from the Gated Oscillator stage when it has
generated eleven digitizing pulses . This HI level is applied
to U 1 900D and at the end of th is generated pu lse (on the
positive transition), the 1 Υ output applies α triggering
clock pulse to the Clock Delay stage, initiating a nother
digitizing cycle . This occurs independent of the DTCSC
level, as the 11C0 and 1C2 inputs of U 1910A a re tied
together as are the 2C0 and 2C2 inputs of U 1910B .

GATED OSCILLATOR

The Gated Oscillator stage is comprised of U 1920A,
U 1920B , 02010, 02020, Q2021 and their associated
components . Th is stage, when properly e nabled,
produces α repetitive 10-MHz clock at the outpu t of
U1900B applied to th e Digitizer circuit (diagra m 26) .

The oscillator wit hin the Gated Oscillator stage is made
up of Q2020, 0.2021 and their associated components,
a nd operates as follows (assume that Q2020 is off and
Q2021 is conducting) .

Ca pacitor C2120 charges negative to α level of about
-4.3 volts, forward b iasing Q2020. Th is causes α rap id
voltage rise at its em itter wh ich is coupled throu gh
C2120 to t he emitter of Q2021, reverse biasing it .
T ransistor 02020 contin ues to conduct as C2120 now
discha rges throug h R2121 . When th is voltage at the
emitter of Q2021 reaches about -8.2 volts, Q2021 tu rns
on p ulling the base of Q2020 to α more negative level,
reverse biasi ng th is t ra nsisto r . Capacito r C2120 once
again ch a rges n egative th r ough R 2113 and the cycle
repeats itself . Nand gate, U1900B inverts this output and
buffers it at α TTL level to the Digitizer circuit (diagram
26) .



Tran sistor Q2010 tu rns this stage off and on, depend ing
on th e logic level applied to its base from U 1920B . Wh en
the base of Q2010 is LO, the transistor is turned on and
C2120 is not allowed to discharge th rough R211 3 . This is
the off state for the oscillator . When the base of 02010
goes HI, the transistor is turned off and is essentially out
of the circu it . In th is state, the oscillator runs as
previou sly described .

Th e gating of th is clock is done by U1920A a nd U1920B .
If the clock has previously been run n i ng but is now off,
t he Q output of U1920B applied to the D input of U1920A
is HI and the Ό o utput of U1 920A is also HI since the last
10- MHz clock pulse applied to its reset input has set it to
t h is level . When α digitizing sequence is to be performed ,
α p ulse from the Clock Delay stage is applied to the clock
inp u t of U1 920A causi ng the Q output of U1 920A to go
LO. Th is LO app lied to the S (set) input of U1 920B sets its
Q output HI and turns on the 10-MHz oscillato r . The
B u r st Cou nter stage counts t hese clock pulses, and when
t he p rope r numbe r of pulses has occurred , it generates α
LO level and α clock pulse to the D (data) a nd clock inputs
of U1920B respectively, tu rning the 10-MHz clock off .
Generation of these levels will be discussed in the Bu rst
Counter stage description .

BURST CO UNTE R
The Burst Counter stage counts th e 10-MHz o utpu t
pulses f rom th e Gated Oscillator stage and develops the
necessary sig nals to tu rn the oscillator off after the
preset number of pulses are counted . Th is stage is made
υρ of U 1900A, U 1900C, U2030A and U2130 .

Integrated circu it, 02130 is α programma ble co unter that
counts down from the p reset num ber applied to its d ata
inputs . The logical levels applied to these inputs are set
from bit 12 of th e Acquire Word Bus either d i r ectly or
th roug h U 1900A (inverted ) . The data bits at t hese in puts
are latched i nto U2130 with the presence of α Start pu lse
at its Load in pu t . Α HI at the inputs of 019000 produces
the Sta rt pulse that loads th e cou nter . Th is same pu lse
sets the Q output of U2030A HI a nd a pplies th is to the
Gated Oscillator stage . As the 10- MH z clock pulses are
counted down from t he p reset number, α poi nt is reached
w h e re the counte r overflows and t he borrow output of
02130 is applied to U 1920B of the Gated Oscillato r stage
as α clocking pu lse . At th is tune the level at t he D input of
U1920B (HI) is clocked to the Q ou tput and thus to the
base of 02010 . Since this level remains HI, t he clock
contin ues runn in g . The next time U2130 ove rflows, the
borrow output clocks U2030A and U 1920B once again .
Since t he previous clock to U2030A caused its Q output
to c h ange states, th e LO a pplied to the D input of
U1920B is now transfe rred to the base of Q2010,
stopping the 10-MHz clock .

When th e outpu t of U1900A is LO, the Q ou tput of
U2030A is set h0 initially, so the first borrow output to
U 1920B turns off the 10-MHz clock . Th is ability to
determine whether the clock will be stopped on the first
o r second borrow output enables the clock to produce
eithe r 11 or 22 digitizing pu lses .

Eleven pu lses are necessary to digitize α ve r tical or
hori zontal d ata point, so only 11 are needed at one time
in the Υ -Τ (vertical-vers us-time) digitizing mode . When
d igitizing i n the normal Χ -Y, ( ho rizontal-ve rsus-vertical)
mode, or as i n the case when digitizing both channels of
α ve r tical p l u g-in unit in the Υ -Τ mode, 22 pulses (two
ind ividual bursts of 11 pu lses) are required . In the Υ -Τ
(realtime) mode, vertical data poi nts a re d igitized
sequentially at the rate of the clock applied from α 71387
time base un it to t he 7854 mainframe . Digitizi ng with
any other type of time base may only be done in the
no r mal (X-Y) mode . Digitizing in th is mode is done i n α
random (for all practical purposes) manner .

DMA CONTRO L.

Theory of O peration-7854

The D MA Control ci r cu it generates the ti m ing sequ ence
an d control levels necessa ry fo r DMA (direct m emory
access) devices, internal to the instrument, to take
control of the instr ument busses . Α schematic of the
D MA Control ci r c u it is given on diagram 24, in Section 7,
Diagrams and Ci r c u it Board Illustrations . Th e schematic
is d ivided by gray shaded li nes separating th e ci r c u it ry
into major stages . These stage names are u sed to aid in
locating and identifying the components an d the portions
of circuitry discussed .

Three disti nct DMA modules exist wit hin the 7854
system (d igitizer, readout and display) . These modules
operate asynch ronously with respect to t he systerrι
mic roprocessor and t he other modules . Eac h perfo rms its
specific operatio n at α rate completely independent of t he
ο"hers .

In t h e process of completing one cycle of its ope r ation ,
each module must d i r ectly access memory . This DMA
operation is initiated by the i nd ividual modu le asserting
its b us request to the DMA Cont rol circu it, req uesting
u se of t he system busses as it r equires them . These
requests a re synch ronized to the system mic roprocessor
by latch ing all pending req uests on Φ4 of the system
clock an d c hecking requests on the following 01 . The
latc h ed req uests are prioritized and α DMA request is
sent to the microprocessor indicating th at α DMA module
requires service .
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Memory cycles must always be completed so, on the next
non-memory cycle, the microprocessor sig nals t he DMA
Cont r ol ci r cu it that the system busses a re available for
D MA use . Th e identity of the hig hest prio r ity requester
has been encoded and is now decoded to issue α bus
gr a n t to the requesting mod ule . DMA modules may only
use th e system busses w hen they are granted specifically
to th em . Th e requesting mod ule, sensing that the busses
are now available to it, signals the D MA Control circuit
with α ΜΈΜ level wh en it is ready to use the busses .
(Since t he digitizer requests use of the busses before it is
actually ready to use them, this "tell me when you're
ready" app roach is requ i red .) This ΜΈΜ level is latched
on 02 of the syste m clock a nd up un til th is time, bus
grants may be c hanged dependin g on the pr io r ities of bus
requests presen t in th e system .

As α DMA module begins using the system busses, its
bus request (and t h us its bus grant) is latched for the
remainder of the cycle to prevent α h igher priority bus
request from interrupting th is memory cycle (all memory
cycles must be completed once in itiated to ens ure valid
results) . As th e DMA cycle nears comp letio n , t he DMA
Con t r ol ci r cuit issues α RBR (re move bus reauest)
command to all modu les . The module with the active bus
g rant recognizes that this RBR is directed to it and
removes its bus req uest if it doesn't requ ire another DMA
cycle . R emovi ng its bus req uest allows α lower pr io r ity
DMA bus request to be serviced in α similar manner, if
presen t .

BUS REQUEST LOGIC
The Bus Req uest Logic stage consists of U 120, U 130,
U300A and R130 . The Bus Request levels applied to th e

D inputs of U130 f rom the digitize r FR-DIG), the readout

(BRR -O) and the display ( RDSY) circuits are clocked into

U130 by the rising edge of 04 of the 3- MHzfree-running

clock . When enabled by α LO level at its El i nput from

inverter U300A, U120 encodes the highest prio r ity LO
level a ppearing at its inputs into α 3-b it binary code .

Normally U120 is enabled beca use the RE S ET (system
reset) level applied to U300A is only LO du r i n g power up .
These 3 bits, rep resenti n g the identity of the highest
prio r ity bus request pending, are applied f rom U 120's Α

outputs to the Bu s G rant Logic stage . Any time α LO level

is applied to one of the inputs of U120 and th e IC is

enabled, α LO GS output is generated, resulting in LO
D ΑREQ (D MA request) Th is tells the m icroprocessor

that α DMA device requires se rvice .
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BU S GR AN T LOGIC
Th e B us G rant Logic stage consists of U220 and U230 .
This stage generates bus grant levels_ to the digitize r
( B GDIG), readout (BGRO) and d isplay (BGDSY) circuitry .
Th e bus grants are permission for each respective
mod ule to use t he instrument busses fo r α t ra nsfe r of α
word to or from me mory .

Th e h ighest priority bus request applied to th e Bus
Request Logic stage is encoded and applied from that
stage to the D inputs of U230 of the Bus Gran t Logic
stage . Wh en the enable input levels at p i n s 4 a nd 13 are
Hl as determined by the DMA Timing Logic stage, th e
data levels a pplied to the D inputs of U 230 appea r at t he
correspond i ng Q outputs . When the e nable goes LO, the
outputs do not follow the i n puts but are latched at their
levels immediately p r ior to th e t ransition . Th ese output
levels are applied to t he Α , Β and C inputs of U 220 . This
IC decodes the i nfo rmation at these inputs, resu lting i n α
LO at one, and only one, of the outputs wh en properly
enabled by the DMA Timing Logic stage . These LO
outputs are the bus grant signals to the variou s DMA
devices a nd res u lt only when the microprocessor has
suspended its operation after recognizing that α DMA
device requ i res se rvice, allowing that DMA device to take
con t rol of the instrument busses .

DMA TIMI N G LOGIC
Th e DMA Timing Logic stage generates the enable levels
for the Bus Request Logic and Bus Grant Logic stages as
well as t he WE (write enable) and RBR (remove bus
request) to the memory (RAM and ROM) and DMA
(Digitize r , Readout Acqu i re and Vertical Display a nd
Control) ci r cu its respectively . This stage consists of
U100A, U 100B, U 1000, U 110A, U 110B , U 2000, U210B,
U300D, U 310A, U310B , U310C, U310F , U320B , C110,
and R 111 .

Whe n_ power is i n itially applied to the instru me n t, the
RES ET level from the M ic roprocesso r and Control circuit
(diag ram 28) goes LO during α portion of th e power up
sequence . This LO sets t he Q output of U210B LO and
th at of U320B HI (t hro ugh U 100A) . At the same time, th is
disables U 120 of the Bus Request Logic stage and U220
of the Bus Grant Logic stage . Afte r power up, t he RES
level goes Hl and remains at that level for the rest of the
instrument's ope ration . This Hl is inverted by U300A and
enables U120 by pulli ng th e El p i n LO .

Th e ΗΟ L:DΑ (hold acknowledge) level f rom th e
Microp rocesso r and Con t r ol circu it is normally LO (wh en
the microprocesso r has contr ol of t he i n st rument
busses) . Th is LO level applied to U 100B resu lts in α LO at
its outpu t . Th is is inverted by U 110A a nd enables U230
of th e Bus Grant Logic stage . When enab led , U230



tr ansfer s whateve r is at its D inputs to th e correspond i ng
Q outpu t . Si nce t he RESET level is now HI, U120 is now
enab led and checks fo r α LO level applied to it by U130 . If
one or more bus requests are present, the GS (group
strobe) ou tp ut of U120 goes LO, producing the DMARE Q
level to t he microprocessor, indicating that α D MA
module requ ires service . At th e same time the data f rom
the Α ou tputs of U 120 is applied th rough U230 to U220
as previously described .

When the mic roprocesso r has recogn ized that α DMA
request is pending, α HI HOLDA (hold acknowledge) level
is generated on the next non-memory cycle, ind icati ng to
the DM A Timing Logic stage that it has suspended its
i nte r nal ope rations and does not require the i nstrument
busses . This HI HO LDA level app lied to U310B ena bles
U220 and the proper bus grant is generated . I nve rter
U31 OF is also enabled at t h is time and the LO Q level of
U320B ap plied to its inp u t results i n α HI WE (write
enab le) level .

Th is HI HOLDA level applied to U310B also res ults i n α
LO applied to U2000 . Wh en the readout or display
systems are the D MA devices recognized by t he
microprocesso r , t he ΜΕΜ level applied to U2000 goes
LO soon after the bus g rant is given . When the digitizer is
t he hig hest pr io r ity D MA device requesting service, α
possibility exists th at it may not be ready to transfe r its
data when gra nted the inst rument busses (th is is
because the digitize r requests the busses before it
actually needs th em to speed up t ransfer of digitized
data) . In t h is case th e ΜΈΜ level goes L0, i nd icati ng that
it is ready to use the bus, some time afte r t he bus g rant is
give n . In eithe r case, when bot h the ΗΟLDΑ level is HI
and the ΜΈΜ level applied to U2000 is LO, the output of
U2000 applied to the D i nput of U210B goes LO_. On th e
rising edge of the 3-MHz 02 clock U210B's Q ou tp ut
toggles Hl .

At th is time, all in puts to U110B a re HI, generatin g α LO
RBR (remove bus request) to all DMA devices . The DMA
device that received the bus grant recognizes th is RBR
level (by gating the remove bus requ est p ulse with th e
active bus gran t) and so removes its bus req uest .

Wh en the Q output of U210B toggles HI, all inputs to
U100B are at α HI level, p roducing α HI applied to L11 10A .
Th is results i n α LO app lied to the enable inputs of U230,
latch i ng the present data at its inputs into the device .
Th is is the data rep resenti ng the highest priority bus
request and is applied to U220 .

Since th e RESET and ΗΟ_LDA levels applied to U100A are
HI, the action of the Q output of U 210B toggli ng HI
results in α HI level applied to the R ( r eset) i nput of
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U320B . On t he next r ising edge of the 3 MHz 01 clock ,
t h e outputs of U 320B toggle and α HI is applied to U310F .
Since t h is inverti ng buffe r is e nabled, α LO WE level
results .

At t h e same time the Q o utput of U320B toggled HI, its Q
ou tput a pplied α LO to i nve r te r U310A . Ca pacitor C110
now charges to α HI level t hrough R 111 . Th e next rising
edge of the 3 MHz 01 clock ca uses U320B to toggle,
resu lti n g i n α HI Μ level (disab li ng me mory) and α HI at
its Q output (U 210B can't toggle to reset U320B because
its D i nput remains LO) . Th is HI at the b o utpu t of U320B
is applied to U310A a nd U1000 . Since C110 was
ch a rged to α HI level and it can't d ischarge instantly to
the LO level now presen t at t he output of U310A, α sho r t
positive pulse res u lts at the outpu t of U1000 . Th is is
i nverted by U300D and applied to U 100B . This negative
p ulse resu lts in α pulse applied to i nve r te r U 110A . The
resulting positive pulse applied to U230's Enab le inputs
allows anot her encoded bus request to be latched into
t h is IC and be applied to U220's inputs . If α new bus
requ est is present, U220 decod es it a n d th e
mic rop rocesso r allows the DMA device to be serviced .

Wh en the microprocesso r determines th at it no longe r is
requ ired to allow DMA devices con t r ol of the instrument
busses and that the present DMA cycle is com plete, its
HOLDA level retu r ns to α LO state . This disables U220
an d U310F , resets U320B throug h U 100A, and applies α
LO to the D input of U 210B . On t he rising edge of the
3 MHz 02 clock , t h e Q outp ut of U21 0B changes states
and the circuit is once again in its i n itial state .
Subsequent DMA requests are handled in α similar
manner .

DIGITIZER SWEEP COUNT ER

The Digitizer Sweep Cou nter ci r cuit is used to dete rmine
if enoug h comp lete sweeps have occured to represent α
valid wavefor m . Α sch ematic of the Digitize r Sweep
Counter stage is given on diagram 25, in Section 7,
Diagrams and Circuit Board Illust rations . The schematic
is divided by gray sh aded lines separating the circu it r y
into majo r stages . These stage names are used to aid in
i dentifying a nd locati ng t he components a nd po r tio n s of
circ u it r y d iscussed .
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ACQUIRE WORD REGISTER

The Acquire Word Register stage is made up of U200D,
U2230F and 01820 . It latches the eight highest order
bits from the Data Bras into 01820 with the presence of α
LO AMDWRD (Α mode word) and α LO WE (write enable)
at the inputs of U 200D . This produces α clock to 01820
through i nverter U2230F, latching these bits into 01820
and app lying them to the Acquire Word Bus . Portions of
this word are read from this bus by other circuitry within
the instrument to determine the mode in which they are
to operate .

SWEEP COUNTER

The Sweep Counter stage consists of U1000 and 01100.
This stage is an eig ht-bit pre-settable counter that counts
the number of complete sweeps that are detected by the
Complete Sweep Detector stage . The eight least
significant bits from t h e Data Bus are loaded into the
counter ICs with the presence of α 1L . .0 level at their load
inputs from U200D . Each succeed ing pulse from the
Complete Sweep Detector stage applied to input pin 4 of
U 1 100 causes the counter to count down from the preset
number . When the counter h as counted to zero, the next
pulse causes the counter to prod uce α LO pulse at the
borrow output of 01000 . When this pulse returns to its
HI state, the Acquire Stop stage is clocked and sweep
counting terminates .

GATE SELECT

The Gate Select stage is made up of 01720 and 02220 .
It determines, depending on th e logic levels applied to its
Α and Β Select inputs from the Acquire Word B us, the
source of the swee p gate pulse to the Complete Sweep
Detector stage . The Α gate (ASWPG) and Β gate (BSWPG)
signals are selected when acquiring using the Α and Β
H orizontal p lug-ins respectively . The flip-flops at the 2C0
and 2C1 inputs of 01720, made up of ind ividual nor
gates (02220), are used to condition the ASWPG and
B SWPG signals, keeping them free from multiple
transitions on their falling edges . This is accomplished by
having the corresponding Holdoff signal (Α or Β ) reset the
flip-flop at the end of the sweep before the erroneous
transitions occur . The Ext Stop (external acquire stop)
signal from the Delay Gate Β of α 71387 time base unit is
selected when acquiring in the External Acquire Mode
an d is used only whe n acquiring samples in sequential
fashion, at α rate determined by the time base .

COMPLETE SWEEP DETECTOR

The Complete Sweep Detector stage is made up of
U1610A, U 1610B, U1710A, U1710C, U1830A, U2230A,
U2230B and C1610 . This stage detects the begi nning
and end of α sweep gate pulse and, if detected in the
proper order (beginning before end), produces α clock
pulse to t he Sweep Counter stage, indicating that α
complete sweep h as occurred .
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Upon power up, the system RESET input level applied to
U1400A goes LO . 'This applies α LO level to U1710A,
resulting in α LO at its output . This is applied to the R
(reset) input of U1610A to reset it and also to U1710C .
'The resulting LO at the output of U1710C is applied to
the reset input of U1610B a nd resets its Q output to α
LO.

The first Gate pulse from the Gate Select stage applied to
the Complete Sweep Detector stage after the reset level
returns to HI, causes the Q output of U1610A to change
states, going HI, coincident with the lead ing edge of this
pulse . The HI levels at pins 1 and 2 of U1710A,
determined by bits 13 and 12 of the Acquire Word
respectively, along with the HI level applied to pin 13 of
U1710A produce α HI at the output of U 1710A . This HI,
in conjunction with the HI Q level from U 1610A and t he
HI Q level from U1610B, applies α HI to the R i nput of
U1610B through U1710C . This enables U1610B to
change states when clocked and does so coincident with
the end of the Sweep Gate p ulse applied through
U2230B to its clock in put . The Q output of U1610B goes
HI while the Q output d ischarges C1610 until U 1710C
senses this level as LO. The resulting LO at the output of
U1710C is applied to the reset input of U1610B, resetting
the Q out p ut LO . -This pulse is applied to the Sweep
Counter stage and signifies that α complete sweep has
occurred .

When using α 71387 i n the External Acquire Mode, the
Acquire Word bit 12 applied to U1830A and U2230A is
HI, allowing the LO level resulting from both inputs of
U200D being LO, to reset the Q output level of U1830A
to α LO level . Integrated circuits U1610A an d U1610B
are reset as previously described . After the reset level
applied to U1830A returns to Ν 1, the first Full Once pulse
generated by the 71387 plug-in clocks the Q outp ut of
U1830A HI . The HI applied to U2230Α from the Acquire
Word Bus results in α LO at the S input of U 1610A,
setting its Q output HI . W ith the end of the Ext Stop
(external acquire stop) gate pulse applied through 01720
to U2230B, U1610B is clocked and α complete sweep
pulse is produced and applied to the Sweep Counter
stage . In the 71387 External Acquire Mode, only the end
of α gate pulse is necessary to properly generate α
complete sweep pulse . Th is is true because acquisition of
all data in this mode is done sequentially, unlike Internal
Acquisition .

ACQUIRE STOP
The Acquire Stop stage generates the Acquire Done Clear
signal to stop signal acquisition (digitizing) when either it
senses that the Sweep Counter has determined that
memory is full, the AQS ABORT (acquire single-shot
abort) pushbutton on the rear panel has been pressed or
when α G PIB device needs to interrupt acquisition . This
stage consists of U1400A, U1530B, U2230C, U2030B
and R2020 .



Α LO level applied to an inpu t of U 1400A from either the
R~ ΜΈ"Γ i npu t or from U200D applies α LO level to the R
( r eset) input of U2030B , resulting in α HI b output level .
Th is HI level indicates that th e digitizer system shou l d be
acq u iring data points . When α preset n umber of sweeps
have occ ured, the Sweep Counter stage produces α
Borrow output pulse, ind icati ng that α p r eset number of
sweeps have occur red . As the Borrow outp u t pulse
returns to its normally HI state, U2030B is clocked . 'T h e
Acqui re Done Clear level may also be set LO to stop
digitizing by applyig α LO level tothe S (set) input of U2030B
through the rear-panel AQS ABORT pushbutton o r by α
G P I B device asserting α LO (G P I B (G P IB interru pt) level .

DIGITIZER

Th e Digitize r ci r cu it accepts analog voltage levels from
t h e Vertical and Horizontal Sam pler circuits ( diag ram 20)
a nd converts them to α correspon ding 10-bit binary code .
Th ese individ ual 10- b it words are stored in memory
(RA M) and used by the m icrop rocessor to reconstruct α
complete stored waveform . The d igitize r used in th is

i n strument is α "successive a pproximation" Α/D
converter and is used to obtai n both h igh resolution a nd
h ig h sp ee d co nversions . In u se, α s u ccessive
approxi m ation Α/D converte r presets the reference level
of α comparator to one h alf of t he allowable range for
inputs (ave rage voltage level of maximum and minim um
allowa ble i np ut levels) . 'The a nalog inpu t voltage level is
compared to t h is set reference level and one bit of digital

i n fo rmation is set, indicating α greater th an or less tha n
cond ition, depend ing on th e resu lt of th is comparison . Α
sh ift registe r is advanced and α new reference level is set
fo r the compa rato r . Th is new refe rence level is equal to
either the sum or the diffe rence of the i n itial reference
val u e and one- h alf of th is val u e . Depending on the result
of t h is new comparison, α new bit of digital data is set .
Th is process continu es, always adding o r sub t racting α
voltage level of one- half the previous valu e added or
subtracted , until all data bits a re set . The combination of
all set data bits is the digital re presentation of the applied
an alog sign al .

Α schematic of t he Digitizer circu it is given on diag ram
26 in Section 7, Diagrams and Ci rcuit Board Illust r ations .
The sch ematic is divided by gray shaded lines sepa rating
the circuitry into major stages . S ub - head i ngs in the
following desc r iption use these stage names to aid i n
identifyi ng and locati ng components and portions of
circuit ry discussed .

CΟΜΡΑRΑΤΟ R

The Comparator stage consists of U510, 0513, Q514 and
their associated components . It compares the input
analog level at pin 2 of U510 to the step-analog level
generated by the combination of the Approximatio n
Generator and D/Α Converter stages app lie d to it at pin
3 . Its outpu t, at pin 7, is used to set one bit of data in th e
Approximation Generato r stage . Transistors Q513 and
Q514 buffer and invert t h is logic level . Th is r esulti n g
signal is applied to t h e App roximatio n Data latch stage to
set one bit of ser ial data .

APPR OXI M ATIO N GENERATOR

Theory of Operation � 7854

-The Approximation Generato r stage consists of Q556,
U519B , U 554C, U554D, U569A, U569B, U570, U 575,
U 580, U 585, U 590, U595 an d thei r associate d
components . 'T h is stage, in conju nction with the D/Α
Converter stage, produces the varyi ng analog-step
voltage to wh ic h the analog input voltage is compared in
the Comparator stage .

Α clock pulse applied to U569B , U570 and U519 B ,
t hrough U503D and U503A, produces α HI Q output level
at p in 9 of U 569B , assu ming that the R ( r eset) in put level
at pin 13 of U569B is HI . Th is reset level is HI only when
the clock pu lse to U519B is HI a nd the Q10 outpu t of
U570, α 10- b it sh ift register, goes ΗΙ due to α sh ift
occur r i ng . At t h is time, the output of U519B goes HI,
clocking U569A to α HI 6 o utput level at pin 6 . The next
clock pulse to U569B produces α HI Q output level
a pp lied to the D (data) input of the s h ift registe r , U570 . At
the same time, U570 is clocked and t his HI level at the D
(data) input of U570 is transferred to its Q1 output, pin
11 . 'T h is c h anges the set level, pin 4 of U569A, to α LO,
forcing its 6 output LO. Th is is a pplied to U569B as α LO
reset pu lse an d t h e Q output of U569B goes LO . On the
next clock pulse, the Q1 level of U570 goes LO du e to the
LO at its D input . T he previously HI level of Q1 is sh ifted
to the 02 output . Eac h consecutive clock pu lse shifts th is
HI level by one step u ntil the HI level reaches the Q10
output, at which ti m e the enti re cycle repeats itself . Th is
results in α con ti nu ous stepping of α HI output bit from
output Q1 all the way through Q10 and t hen back to Q1,
all steps occurring coinci dent with the applied clock .

Th e data latc hes, U575 t h rou g h U 595 i n th e
Approximation Generato r stage, initially transmit the
logic level applied to thei r set i nput pins 5 and 12, to their
o utpu t pins 2 and 15, respectively (after α reset pulse
from t he previous cycle is applied at pins 4 and 13 to
reset output pins 2 and 15 to their LO state) . Ass u me
that all latches have just been reset and α HI level has
just resu lted at the Q1 output of U570 . The outpu t at pin
2 of U575 (the most sign ifican t bit) goes to α HI state
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wh ile t he remainde r of the latch outpu ts a r e LO . The D/Α
Converter stage "reads" this 10-bit data word and
produces an outpu t voltage, used as the comparator
stage's reference, equal to one-h alf of the allowable
in pu t range for the comparato r stage (see general
Digitize r desc r i ption a bove) . Th is level is compared to th e
analog inp u t level of the Comparator stage and the logic
level output of the comparato r is a pplied to all of the data
inputs of th e data latches of the _Approximation
Generator stage . When this comparator output level is
HI, an i nput voltage greater than (more positive) the
approximated r eference is ind icated ; when LO, an in pu t
more negative than the refe rence is i ndicated .

On the next clock pulse to U570, the i nternally stored HI

bit is shifted to th e next most significant outpu t, 02 at pin

12 of U570 . Th is shows up as α HI level at pin 15 of

U 575, which is fed to the clock inpu t, pin 6, fo r the M S B

(most significant bit) latch . Th is stores th e level present

at th e D inputs in th e MSB latc h . The new 10-bit word

applied to the D/A converte r stage is translated to an

analog voltage level equal to either the sum or the

difference of the origi nal reference voltage and one-half

of t hat value (1'/2 Χ if t he MS B was set HI ; '/Χ if set to

LO) . Th is new refe rence level is co mpared to the analog

voltage at the i nput of the comparator stage and α new
comparison is made . The result of th is com parison is

applied to the D inputs of all the data latch es of th e

Approxi mation Generato r stage . The next clock pulse

sh ifts t he HI bit in t h e 10-bit sh ift register, U570, to the

next most significant b it and latch es the digital result of

th is new comparison in the 2nd MSB latch . Th is process

continues, always add ing o r subtracting one-half of the

value previously added or su btracted to the reference pin

of the comparator, u ntil all 10 bits of the Approximation
Generator data latches have been set (see Fig . 2-35) .

Th is 10-bit word digitally rep resent the voltage level at

the inp ut of the compa rator stage . After the 10th

comparison, the latch es are reset and t he next clock

restarts the cycle . Components U554D, R 599 and C599

delay the sh ift of t he HI b it to Q10 of U 570 to prod uce the

ESAR (end from successive a pproximation register) pulse
used by t he Digitizer Control Logic circuit (diagram 21) .

D/Α CONVERTER

The D/Α Converter stage consists of U610, U620,
U621 A, U621 B, U630A, U630B , and their associated
components . This stage receives α 10-bit data word from
th e Approximation Generator stage and converts t h is
data to α uniq ue analog voltage level . Th is is then a pplied
to the Comparator stage as the reference level for the
n ext sequential comparison .

Th e data bits that are sequentially set and latc hed by th e
Approximation Generator stage are app lie d to th e Β
inputs of U610 and U620 . These 10 bits of data are
converted (five by U610 a nd five by U620) to the u niq ue
voltage levels at their V.�,outp uts, dependent on the five-
bit binary code applied to thei r Β i nputs . Th ese two

voltages are su mmed and app lied to t he Comparato r

stage . Resistor R620, along with the LSB Match

adjustment, R623, reduces the effect that the ou tput of
U620 has in t h is su mmation by α mag nitude of 32 in
relation to that of U610 . Adjusting R623 accurately sets
the mag nitude for each inc remental analog step by
varying the reference current in U620 . Inve r te rs U621 B
and U621 A are u sed to set refe re nce currents and t hus

th e voltage outp ut limits of U610 and U620 respectively.

Th e ou tp ut of th is stage at ΤΡ620 is limited by these
refe ren ces to α maximu m of +1 .5 volts and α min imu m of
-1 .5 volts . Between these limits, t here are 1024 un iq ue
analog voltage step levels t hat may result at th is output,
dependent on the 10-b it data word applied to the stage .

APPR OXIM ATIO N DATA LATC H
The Approximation Data Latch stage is made up by
U503B , U520, U521, U 522, U554B , U554E , U554F a nd
t hei r associated components . Th is stage sto res the
res u lts of the 10 sequential comparisons made by the
Comparator stage and buffers them to th e Data Bus
when ena bled by the Digitizer Con t r ol Logic circuit
(diag ram 21) .

Each comparison made by the Comparator stage results

in α logic level at t he output p i n 7 of U510 t hat is inverted

by Q513 a nd a pplied to pin 6 of U503B , t he inpu t of the

Data Latch stage . Th e 10-MHz 01 clock is delayed by

U503D, U503A, U554B , R553 and C553 and is applied

to the clock inpu t of U520, α 10-b it sh ift r egister .

Th is ensu res th at t h e Comparator stage has had time to

do its comparison and that the data at the D input of

U520 has settled and is valid . Each time th is delayed

clock goes HI, α new bit of d ata is entered into t h e

register and previous b its are s hifted to t h e next output.

After 10 bits of data a re stored a nd s hifted , t he 14/V Q

input from th e Digitizer Control Logic circ u it is applied to

th e clock input, pi n 11, of U 521 to latch th ese data levels .

T h e 5ΜΕΜ (d igitizer memory) enable level f rom the

Digitizer Control Logic circuit enables t he bu ffers with in

U521 and U522 and the 10-sto red data bits, representing

the value of t he analog input to the Comparator stage,

are buffered to the Data B us .
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VO LTAG E REFEREN CE

Th e Voltage Reference stage consists of U533 and its
associated components . Th is stage sets both the +1 .5 volt
refe rence and -1 .5 volt referen ce fo r the D/Α Converte r
stage . Inve r te r U533 is connected as α feedback amplifier
and both reference voltages are taken from its feedback
network .

CLOC K CON DITIO NER

The Clock Conditioner stage is made up of U503A,
U503C a nd U 503D . This stage sha pes (na rrows) and
delays t he clock pulse to the Com parator stage . By
inverting the cloc k pulse and a pplying it to U 503C along
wit h the normal cloc k pulse, α sh ort duration pulse is
produced at the output of U503C at th e end of the normal
clock pulse . Since t he inve rted cloc k ap p lied to U503C
h as α one-gate longer electr ical path than the normal
clock , t he period of the resultant clock p ulse at the outp u t
of U503C is equal to the propagation delay ti me throug h
U 503D (see Fig . 2-36) .

10 MHz 01

PIN 9

PIN 8
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ΟΝΕ-GATE
PROPAGATION

DELAY

U503C

Figu re 2-36 . Clock Pulse delay .
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SIGNATURE ANALYSIS

The Signature Analysis stage shown on diag ram 27 is
used fo r troub lesh ooting th e 7854 . It is only used in
conju nction with th e 067-0911-00 7854 Test I nte rface,
con sisti ng of α Diagnostic Memory board containing
diagnostic firmwa re, cab ling to the Mic rolab 1 (also
requi red), α personality card fo r the M ic rolab 1 and
signature tables fo r the version of fi rmwa re used . Α
description of t he keyboard ci r cuitry shown on diag ram
27 is given in the Keyboard System desc r iption .

The stage is made up of α signatu re clock and α softwa r e
controlled Start/Stop command generato r . By sampling
levels at α node when certain blocks of ci r cu itry a re being
exercised i n α specific manne r by the diagnostic package,
α nu merical "sig nature" is developed . When compared to
α table of known good sign atures, p rob lems can be
isolate d . By positioning j umpers Ρ220 and Ρ 1410 to
either the D MA or microp rocessor positions, signatures
may be developed on eit he r DMA or microprocesso r
cycles r espectively .

Th e clock circu it consists of U110A, U 200A, U1000B ,
U 1410A, U 1410B , U220B , U520A and U520D . When the
ΜΕΜ level at t he D inpu t, pin 2 of U 110A is LO,
indicating α mem ory cycle, the 3 MHz 01 inpu t clocks the
Ο ou tpu t applied to U220B HI . If the ΗΟLDΑ ( h old
ac k nowledge) level is LO, indicati ng t h at th e
m ic roprocesso r has cont r ol of the memory, U520D also
app lies α HI to U220B . If t he WAIT command at pin 1 of
U520A is LO, ind icating th at an extended memory cycle
is now complete o r that α normal memory cycle has
occurred, the input at p i n 3 of U220B is HI . These three
HI levels applied to U220B resu lt i n α LO a pplied to
U1410B . On the falling edge of p hase 4 of the 3-MHz
clock applied to U1410B , t he 6 output of the one-shot,
U200A, goes LO to set U 200A and produce the negative
going signature clock . Si nce U 1 10Α is now set, it is ready
for the next memory cycle .

If the HOLDA level is HI, i nd icating th at α DMA ( direct
memory access) device is co nt r olling the memory, the
sig nature clock will not run unless jum pe rs Ρ220 and
P1 41 0 are moved to the D MA position . Operation of the
clock is the same as just described except that th e WEE
(write enable) level, always required to be LO for α DMA
operation, either enables or disables the 3-MHz 04 clock

that produces the signature clock.

U1400 and U 110B provides α means for software to
produce the Start and Stop levels necessary for signature

an alysis . Address bits 13, 14 and 15 on t he Address B us



ca use one of th e 8 outputs of U1400 to go LO when α
CRUCLK pu lse is applied to th e ena ble i nput at pin 6 . Th is
CRUCLK level is set by diagnostic firmwa re a nd is used to
enable the Start/Stop triggers .

Α LO outpu t at pin 10 of U1400 is applied to U110B and
produces the HI Start/Stop pulse to the external
signatu re an alyze r at pin 9 of U 1 10Β wh ile α LO at pin 12
of U 1400 resets p i n 9 of U 110B LO, generating the
Start/Stop pulse .

As previo usly mentioned, α signature fo r α node is
produced by sampling the levels at the node between
Start and Stop commands . The timing of these
commands, as well as the means in which circuitry is
exe rcised is dependent on the firmwa re residing on the
7854 Diagn ostic Memory Board (067-0961-ΟΟ ) used fo r
troubleshooting . Actual sig natures are compared to α
table of sig natu res k nown to be cor rect for the version of
diagnostic firmwa re in u se. Differences in these
signatures i ndicate t hat signals at the node in q uestion
ar e incorrect a nd shou ld be fu r ther investigated .

MICROPROCESSOR AND CONTROL

The M ic roprocessor and Cont r ol ci r cu it is shown on
diag ram 28 in Section 7, Diagrams and Ci r cu it Board
Illustrations . Th e diag ram is d ivi ded by gray shaded li nes
sepa rating t he circuitry ~nto ma jo r stages . The following
description u ses these stage names to aid in locating and
identifying t he components and portions of ci rcu itry
discussed .

The microprocessor used in th is i n strument is α single
ch i p 16-bit central p rocessing unit (C PU ) with separate
address and data busses as well as individual inputs and
ou tputs for cont r ol functions . The req u i red ope r ating
voltages for th e microprocesso r and its related circuit ry
a re di ffe rent t ha n t hose used elsewhere in the
instr ument, and so are developed from other supplies by
t he A uxiliary Regu lator circuit (d iag ram 38) .

CLOC K
For proper operation of the mic roprocessor IC, U700, α
fou r phase clock with specific relations h i ps must be
applied to the clock inputs at pins 8, 9, 25 and 28 of
U700 . These clock pulses are developed by U 920 and its
associated components .

The crystal between pins 18 and 19 of U920 sets th e
48-MHz oscillato r freq uency for the 4 phase Clock
generator stage wh ic h is divided internally be α factor of
16 to obtain eac h of the four phases of t he 3-MHz clock .
Each phase of the 3- MHz clock lags t he p reced ing clock
ph ase by 90 degrees to provi de 4 non-overlapping clock
pulses, each with α duty cycle of abo ut 25 percent (see
Fig . 2-37) . The resona n t Ic tank circuit between pins 1
and 2 of U920 prevents the oscillator from oscillating at
some su bharmonic (α lower frequ ency) or harmonic ( α
h ighe r frequency) of the desig n ed ope rating frequency of
the crystal . The clock outputs at pin 8, 9, 11 and 12 of
U920 are 12-volt level cloc k s an d drive t h e
microprocessor while t he inverted clock outputs at p ins
6, 7, 14 and 15 of U920 are TTL levels . These are
inverted by the buffers within U1120 and dr ive ot her
d igital ci r cuit ry wit h in the i nstrument that req uire the
variou s ph ases of the 3-MHz clock at TTL levels .

The PUP (power up) command input at pin 3 of Ρ 105
f rom the Converter/ Rectifiers circuit (d iagram 15) resets
the mic roprocessor when power up occurs . Initiallγ , all
supplies are at gro u nd potential and the PUP level is LO.
The PUP level remains LO u ntil all supplies h ave come Up
to th eir proper voltages . I 'his LO turns 0100 on as soon
as the +5VD su pply comes up and α LO FFD inpu t level is
app lie d to U920 through U 520E , U220C and U 520F . Th is
LO is clocked throug h U 920 to its FFO ou tput coincident
with its 03 clock , resetting the microprocessor . Th e PUP
level remains LO for about 3 seconds, as determin ed by
t h e Power Up Logic stage of t h e Converter/Rectifiers
circuit . When th is PUP level goes HI, indicating th at all
Supplies a re at th ei r prope r voltages, Q100 is tu r n ed OFF

Theory of O peration---7854

Figure 2-37 . Tim ing relationsh ips of t he four phase, 3-MHz
clock .
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and the

	

ESE"f level to the microp r ocessor goes HI . Th is
sequ ence ensures t hat all inst rument power supplies are
up and settled before any operation is attempted . The
system reset may be disabled by disconnecting ju mper
P1 1 20 .

I N T ERR U PTS AN D CO NTRO L

The Interr upts and Control stage provides interface to
and from microp rocessor, U 700, enabling it to ch ange its
operational mode to (1) service it peri pherals, (2) control
its bus and memory fu nctions, and (3) ensure p roper
timi ng sequ ences for data transfer and ma n i pulation . All
inputs associated with Ρ 130 are for test pu rposes only
and will not be described .

The Ready command a pplied to pin 62 of U700 throug h
U 1110C, tells the microprocessor that the memory will
be rea dy to read or w r ite d u r i ng the next clock cycle . If,
dur i ng α memory operation, t he proper memory set-up
conditions have not been met, this li ne is LO and t he
mic roprocessor enters α wait state . Internal operations of
th e microp rocesso r a re suspended u ntil the mem ory
systems indicate th at they a re ready to p roceed .

'The TSTHOLD command, if pr esen t, from the external
M ic r ola b 1 test fixtu re (used only fo r troubleshooting) is
a pplied to input pin 13 of U 900, a nd is t r a nsferre d to its
output, pin 12, at the beginn ing of t he 04 clock . Th is
normally HI comman d a nd t he no r mally HI DMAREQ
comma nd from the DMA Co n t r ol circu it ( diag ram 24) are
applied to t he inputs of U1000C . In th is configu ration,
eithe r t he TSTHOLD or the D MAREQ command may
produ ce α LO at the HOLD input, p i n 64, of the
microprocessor . Th e DMA enable (D MAEN) ju mper,
P1 000, is used to determ ine if t he MARE Q can cont r ol
the HOLD f unction . Th is ju m pe r is removed to disable
DMA req uests for test purposes . In t h e h old state, the
address and data busses and th e memory control ou tputs
(WE, ΜΕΜΕΝ , and DB IN) are forced to α h igh -im peda nce
state, allowing DMA (direct memory access) devices to
have co nt r ol of the data, address and control busses fo r
data inpu t and retrieval fun ctions .

Inte r rup t commands f rom various portions of the
instrument a re pr io r itized a nd encoded by U1200 . The
highest prio r ity active LO input is encoded onto 3 li nes, ICO,
IC1 and IC2 . Th e GS (group st robe) output of U 1200
goes LO wh en an interrupt is present at one of the i nputs
of U1200 . This GS command, is applied to U1100D and
develops the ΊΝΤRΕQ (interrupt req u est) signal . Th is
i n terru pt request level a nd the encoded interr upt
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address, as well as the TSTH OLD command and CRUIN
level are applied to thei r related mic roprocessor inputs on
04 of each clock cycle throu g h U 900 as mentioned in
t he FOLD command description . Th e CRU I N level may be
set by an extern al jumper wh ile t h e interru pts may be
prioritized or disabled using the external jumpers at the
inputs of U1200 .

W it h t he presence of an interr upt request at pin 32 of t he
m icroprocessor IC, U700, the prio r ity interr upt code
levels at input pins 33, 34, 35 and 36 a re i nternally
sto red and compared to α register contai n i ng the priority
code of the presen t i n st ruction bei ng executed . If t he
priority of the interru pt is greater than the prio r ity of the
present instruction, upon completion of the inst ru ction,
th e interr upt sequence is initiated . Since the prio r ity
encoder continuously monitors and encodes all interrupt
requests, and t he inte rrupt codes to the mic roprocesso r
a r e upd ated eve ry clock cycle by U 1200, t h e
microprocesso r always acts upon t he highest prio r ity
request fi r st . If t he interru pt is not of sufficient priority,
the microprocessor will ignore it . Since the i n terrupt has
not been serviced , t he inte rru pt requ est will remain
active (LO) until the prog ram goes to α state of
sufficie n tly low priority to accept the req uest .

If, dur ing the servicing of an i n te rru pt request, one of
higher pr iority is encounte red , the higher priority is
se r viced and then the microprocessor returns to
co mp lete the service of the lower pr iority req uest . Upon
completion of the req uest, normal operation resumes
until an i nterrupt of sufficient priority is once again
encounte red .

The 50- H z clock inpu t at pin 3 of U320A generates the
h igh est hard wire p rog rammed interrup t of those
available, so ever y 16-20 milliseconds, it is serviced . Th is
is used to d isp lay digitized waveforms with the real time
clock developed by the R eadout Acquire system (see
diag ram 31) . Th is i n terrupt is reset by th e RRTC (real time
clock reset) command developed by U1310 in th e CR U
Outputs stage, whose ope ration will be discussed later in
th is section .

Th e CRU I N i nput at p i n 31 of microprocesso r U700 acts
as an inpu t to set specifie d bits of an inte rnal (t he CRU)
register . Th is level is determin ed by the ju mper Ρ1300 at
pi n 8 of U900 as previou sly descr i bed .

DATA BUS TRANSCE IVER S

The Data B us Transceiver stage is made up of U 500,
U 600, U510 and U610 . I nteg rated ci r cu its U600 and
U610 ma ke up α 16-b it buffe r between the Data Bus and
t h e m ic roprocesso r's Data input/output (pins 41 throug h
56) w hich allows data on the bus to be t ransferred to the



microprocessor wit h the presence of α ff-EA-b com m a nd
at th e enable in put, pins 1 and 19 of both U600 and
U610 . Integ rated circu it U500 a nd U510 compose
anot her 16- b it buffe r between the microp rocesso r Data
input/output pins and the Data Bus . When enabled wit h
α WRITE command at p ins 1 an d 19 of both U 500 and
U510, data may be transferred from the microprocessor
to the Data Bus .

TRANSCEIVE R CONTRO L

Th e Data bus control signals, READ and VVRIT~, are
developed by the Transciever Control logic, U520C,
U400A, U400B , U4000 and U400D, f rom the cont r ol
outpu t levels produced by the mic roprocessor .

Duri ng α memory cycle, read or write, t he memory enable
sig nal (MM) app lied to pins 2 a nd 12 of U400 is LO.
Assu me th at th e levels at p ins 9 and 5 of U400 are also
LO a nd th at the R%W (read/wr ite) signal app lied to p in
13 of U400D and to p in 5 of U520C is alte rnati ng
between its HI (read) and LO (write) states . Α read (HI)
command applied to U520C and U400D forces the WRITE
command at p in 8 of U4000 HI wh ile it drives the READ
level at pin 6 of U400B LO, p roduci ng the READ
comma nd . If t he R%W command goes LO (write), the level
at output pin 6 of U400B goes HI w h ile t hat at pin 8
produ ces the WRITE command .

Now, if the HOLDA command goes HI, both levels at pins
6 a nd 8 of U400 go HI, disabling both t he read and wr ite
data bus t ransceiver . If the memory enable command
goes HI, i nd icating that the microprocesso r is t hrough
using t he memory for α time, the data bus t ransceive rs
are also disable d .

CONTRO L BU S

The Control Bus stage buffers the cont r ol signals f rom
the mic roprocessor a nd sets levels to th e hardware
Control Bus and Addr ess Decoder stages with the
presence of α HOLDA command . As long as t he HO LDA
comman d is LO, all ou tputs of t he microprocessor a re
buffered . Wh en th e HOLDA com mand is HI, however, the
R /W, WE, ΜΕΜ and CR UOUT a re h eld at their h igh
impedance state .

The IAQ (Inst r uction Acquisition) outpu t at p in 7 of the
microprocesso r goes to its active (HI) state when ever the
microprocesso r is fetch ing an inst r uction f rom memory . It
is used only fo r test purposes in t h is instrument .

Theory of Operation----7854

The W ait command at pin 3 of the microprocesso r IC is
an o u tpu t buffered by U1 10C going to the Mother Board
(diag ram 37) . The HI Wait output is prod uced in
conjunction with the Ready comma nd and indicates that
th e microprocessor is waiting fo r proper memory
conditions to be establis hed before continuing its
ope ration .

The HO LDA (hol d acknowledge) output, when HI,
indicates th at t h e microp rocesso r is i n the Hold state, an d
α DMA operation is in p rocess .

Th e CRUCLK (CRU clock ), when HI, ind icates that
external inte rface logic sho uld samp le t h e CRUOUT data
at pin 30 of the mic roprocessor IC, U700, t he C RUOUT
outpu t . Th is output is tied to th e Data inp u t, pin 13, of
U1310 throug h the buffer , U620 . Τ he CRUOUT data can
be HI or LO, depending upon the particular com m and
being pe r fo rmed by the microprocessor .

Α HI R/W o u tput at p i n 13 of U620 in dicates that all
memory write buffers are disabled and ar e i n α condition
that data may be read from memory by either the
microprocessor or α DMA device when prope r ly e nabled
by ΜΕΜ (memory enable) and H OLD .

The ΜΕΜ ou tput command at p in 15 of U620 indicates
t h at the Address B us contains α valid memory address .
Th is is present (LO) dur ing both read from a nd write to
memory operations .

Th e WE (Write Enable) ind icates that t he mic roprocesso r
or α DMA device has data availa b le t hat is to be written
into memory .

C RU O UTP UTS
Th e CRU (ha rdware control) O u tputs stage consists of
U1110A, U1110B , U1 120A, U1 210B, U 1310, U520B and
U1 220B . This stage sets one of the CRU Output levels at
output p i ns 4, 5, 6, 7, 9, 10, 11 and 12 of U1310
depending on th e data at its input p i n 13 and the a ddress
at its address p i n s 1, 2 and 3 . Α CRUC LK pulse applied to
the e nable, pin 14 of U1310 through U520B and U 1 1 10Α
allows the data at t he inpu t of U1310 to be t ransfe r red
and stored at the a ddressed ou tput . The a ddress data at
pins 14 and 13 of U 1210B and p i ns 4 and 5 of U1 220B
determine (1) if t he C RUCLK pu lse is ap plied to U1310 to
enable it, (2) t he CRUC LK pulse is applied to U210 on
diag ram 27 to enable the setting of the keyboard flags, or
(3) to disable both .
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ADDRESS DECODER

Α ΜΈΜ com m a nd from the Co n t r ol Bus output IC, U 620,
e nables U 1 21 OA so th at t he address data at its i nput pins
2 and 3 causes one of its four ou tpu t pins 4, 5, 6 o r 7 to
go LO. If p in 4 is LO as a ddressed by All 4 a nd Al 5
indicati ng α ROM cycle, α RΌΜ (ROM enable) results . If
outpu t p i n 7 is addressed, t he level of t he Al 2 (address
bit 12) is dist r i buted to the D input, p in 12, of U1010 . If
t h e Α , Β and D inputs f rom the a ddress bus a re LO and
th e C input is HI, t he output pin 5 of U1010 is LO. Any
othe r value at the in p uts will cause this ou t put to be HI .

This outpu t is applied to pin 10 of U 1 110C and , if LO, t he
level from Α9 (address bit 9) at pi n 9 of U1110C is
applied to t h e D i np ut of 0910 . If HI, th e D i nput is always
HI . If t he Β , C and D in puts are LO, the Α I np ut level
selects eith er output pin 1 o r 2 to 9ο LO. Any other input
levels drive o u tpu t p i n s 1 and 2 HI . Since th e 17-EM level
from th e Control Bu s is LO, the G1 and G2 inp uts at pins
18 and 19 of U1320 are enabled when p i n 1 of U910 is
LO, and t he four address li nes, Α , Β , C and D at pins 23,
22, 21 an d 20 of U1320 now select one of U 1320's
οιιτρυ ts to go LO, depending on th e address i nput data .

If output p i n 8 is LO, and the R/W command from the
Con t r ol B us stage is HI, indicating α r ead cycle, the input
at p i n s 9 and 10 of U1 220C a re both LO, gene rating t he
FPR (f ront panel read ) comm and .

I n tegrated ci r cu it U1000A, whose inputs are tied to the
95-M' and 6 ΡΒ commands, i n conju nction with the test
ju mpe r s, Ρ 121 and Ρ 1210, allow both of these address
codes to refer to ROM memory, allowing R OM expansion .
T h e new G ΡΊΒ command is derived from p i n 5 of U 1210A
by moving t he wi r e jumper P1210 .

ADDRESS BUFFERS

Th e Address Buffe rs stage, co nsisting of U800 and U810,
b uffer t he addr ess outputs at pins 10 thro u gh 24 of the
microprocesso r IC, U700, to levels ca pable of properly
driving the devices tied to the Add r ess B us . 'The buffers
are enabled when α LO level is a pplied to p i ns 1 and 19
of bot h U800 and U810 . If t he HOLDA level from the
Control Bus stage shou l d go HI, t h e address buffer is
in h i bited . The address enable ju mpe r, Ρ 1001, allows the
buffers to be disabled by removi ng the ju mpe r .

2-i8

MEMORY

READ ONLY MEMORY

The Read Only Memory (ROM) circuit co ntains the stored
firmware responsi ble for t h e proper ope ration of t h is

i nstrument . It provides th e cont rol necessary for the
mic rop r ocesso r or α DMA device to access th is stored
d ata by u sing the Address an d Data Bu sses . Α sc hematic
of the ROM circuit is given on diag ram 29 in section 7,
Diagra ms and Circuit Board Ill ustrations . The schematic
is d ivi ded by gray s haded lines sepa r ati ng the ci r cuitry
into ma j or stages . These stage names are used to aid in
locating and i dentifying the components and portions of
circ u itry descri bed .

ADDR ESS BUS BUFFER

Th e Address B us B uffe r stage consists of U130 an d
U230 . This stage, when enabled by α LO app lied to th e
enable i nputs of U 130 an d U230 (pi ns 1 and 19) from the
ROM Con t r ol stage, buffer s 13 bits of data from the
Address Bus to th e addr ess inputs of the ICs th at make
up the Memory state . When th is stage is disabled, its
o u tputs go to α hig h imp edance state, isolating the ROM
circuitry f rom the instrument Address B us .

The Memory stage consists of 0100, U 110, U200, U210,
U300, U310, U400 and U410 . The first four of these pafts
are ROM (read only memory) ICs, while the latter are PROM
(programmable read only memory) . These memory IC's are
addressed and enabled two at α time by applying data to
their address inputs and applying α LO level to the selected
CS (chip select) i nputs, resu lti ng i n 16-bit data words ap-
plied to the Data Bus Buffe r stage . Integrated circuits U 100,
U 100, 0200 and U210 a re all addressed in the same man-
ner, di rectly from the Address Bus Buffer stage . Addresses
for (U300 and U310 for future expansion ) U400 and U410
are the same as long as the Address Bus Buffer stage is
enabled . However, when the FPLA (field programmable log-
ic array) stage dete rmines that it is required to address
memory (th is determination will be discussed in the FΡLA
stage description), the Address Bus Buffer stage is d is-
abled . At this time U400 and U410 are add ressed by α com-
bination of the 6-bit output of the FPLA stage and the four
least significa n t bits applied di rectly from the Address Bus .
This config uration allows fo r addressing of up to 16 individ-
ual data words for every p artial address generated by the
FPLA stage . (XU300 and XU310 may not be used if not
required by the FPLA.)
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ROM CO NTROL

The ROM Control stage consists of U220, U225, U227,
U 320, U325, U420 and U425 . This stage dete rmines,
from va r ious inp uts, wh ich ROM pair should be enabled
as well as if the Address and Data Bu sses shou ld be
enabled, and does so In add ition, th is stage senses when

required and
level to t he

an extended memory cycle will be
gene rates t h e app ro priate con t r ol
microprocesso r to i nitiate such α cycle .

* Φ2 with falli ng edge delayed abou t 40 ns .

TABLE 2-4
ROM ENABLING

Theory of Operation---7854

Tab le 2-4 illustrates the resulting output enable and
memory cycle control levels gene rated by t he ROM
Cont rol stage for various inpu t comb i nations . As you will
note, this table is sepa rated into two parts . The fi rst
desc r ibes operation of th is stage u sing static R OM and
PROM ICs wh ile the second desc r i bes the va riations in
ope ration resulting whe n using edge ena bled ROMs . The
Static/Clocked Selecto r, jumpe r Ρ220, may be connected
to accornodate use of eit her type of memory .

VALID
FOR
BOTH

"STATIC"
AND

"CLOC KED"

DATA_BU S BUFFERS
ENABLE (LO)

(PIN 8 OF U 325C)

ADDRESS BUS
BU FFERS ENABLE ( LO)

(PIN 6 OF U425C)

Ν = indicates that state does not matte r

2-79



Theory of O peration---7$54

FPLA

U 120 is the FPLA (fiel d programmable logic a rray) stage .
Th is IC enables memory address locations contai ning
eit her invalid or obsolete data to be bypassed and left
unread , ena bling valid data from α diffe rent portion of
memory to be read in its place .

Addresses known to contain valid data are igno red by the
FPLA stage . However , when an address whose data is
known to be incorrect is app lied to the address inputs of
U 120, its MFLKG output at pin 19 goes LO, disabling the
address buffers stage through U425C of the ROM Control
stage . Also at this time, α predetermined 6-bit address is
outpu t at the FO through F5 outputs of U 120 . This 6-bit
word, in conjun ction with the 4 least significant bits on the
Address Bus (Al through Α4), are applied to (if used, U300
and U310) U400 and U410 of the Memory stage, address-
ing the valid "patch"data stored in these PROMS .

The six output lines to memory from the FPLA stage may
address 48 individual blocks of memory with in (if used,
U300 and U310) U400 and U410, while the 4 bits of address
bus data applied directly to these ICs from the Address Bus
may address up to 16 ind ividu al 16-bit wo rds with in each of
these 48 blocks .

DATA BU S BUFFER

Th e Data B us Buffer stage consists of U330 and U430 .
Th ese a re tri-state devices that, wh en enabled by α LO
level applied to their enable i nputs (pins 1 and 19), bu ffe r
th e 16-bit data word read from memo ry (ROM or PROM)
to the Data B us . Wh en disabled , they go to α h igh-
impedance state, isolati ng t he read only memo ry from
t he instrument data bus .

The Random Access Memo ry (RAM) ci rcuit provides fo r
th e storage and r et rieval of d igital data by the
mic roprocessor or by α DMA (direct memory access)
device on the G P IB. Α sc hematic diag ram of the RAM
ci rcuit is given on d iag ram 30, i n Section 7, Diagrams
and Circuit Board Illust rations . The schematic is d ivided
by gray shaded lines separatin g the circuitry into ma jor
stages . These stage names are used to aid in locating
and identifying the com ponents and portions of circuitry
desc r ibed .

2-80

RANDOM ACCESS MEMORY

MEMORY

ADDRESS BU FFERS

RAM CONTRO L

Th e Memory stage is made up of 32 fou r - bit Χ 1024
Random Access Memory ICs and p rovides the actual
storage fu nction fo r data on t he data bus . Four, and only
four of these ICs may be addressed and enabled at one
time . T he comb ination of the fou r ind ividual 4-bit Data
outputs fo rms α 16- bit memo ry wo rd, the data fo rmat
req uired by the microprocesso r . The Memo ry stage has
the capacity to store 8192 sixteen-bit data words .

Th e Address B uffe rs stage is made up of U650, U660A,
U660B and U 660C . It cu rrent buffers 10 bits of the
Address bus data to each of the 32 memo ry ICs add ress

i nputs .

The RAM Cont rol circuit selects and ena bles 4 of the 32
ICs of the Memory Stage to either be read f rom, or
written to, by α data bus device . The RAM Cont rol circuit
also determines if the RAM is to be read from, or written
to, and produces the app rop riate enable levels fo r each
condition .

For the following conditions, it is assumed t hat t he PUP
level at the base of Q160 and BPUP (buffered PUP)
app lied to Q151 through R 151 are HI, indicati ng t hat all

su pp lies are function ing prope rly .

Integrated circuit U560 is α BCD to Decimal decode r and
produces α LO at one of 10 output pins acco rding to the
4-bit bi nary address at its i nputs (only 8 a re used in this
applicatio n ) . Α LO at 1 of these 8 output pins enables the
specific block of memo ry addressed by address bits Al 1,
Al 2 and Al 3 on the address bu s . Each block of memory
consists of four 1 Κ by 4 b it static RAM ICs . Α RAM
Disable level applied to t he D input pin of U560 is

developed by th e RAM Control stage from vario u s input
levels and disables the Memory stage by applying α HI
level to pin 12 of U560, resu lting in all 8 of its memo ry
block enable outputs goi ng HI .

If address bit 15 (Al 5) is HI, ΜΕΜ (memo ry enab le) is LO,
and either address bit 13 (Al 3) or 14 (Al 4) is HI (but not
bot h ), t he output at p in 8 of U550C enab les U750B ,
U 750C a nd U750D to act as α digital switch , producing
t he R ffA_D andWRITE enable levels to the I nput/Output
Data B uffers according to the level of the R/W
(read/write) input command .

If the READ command applied to U550A is LO, ind icati ng
that t he RAM is to be read , the LO RAM Disab le level at
the output of U550A enab les the bloc k of memo ry
addressed by the remai ning three i nputs to U560 to be
read .
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When the WRITE level app lied to th e input of U660F is
LO and the WE level at t h e input of U660D is LO,
indicating that the RAM is to be written to, α Ι..Ο is
applied to U550A at pin 2, resu lting in α block of memory
being addressed as previou sly described. Since the BPUP
(buffered PUP) level is HI, α LO WP (processor write) level
is app lied to the write enable inputs of all memory ICs. In
this state, the portion of RAM addressed is written to .

I NPUT/OUTPUT DATA BUFFER S

Th e Inp ut/Output Data B uffers stage consists of U450,
U460, U350 and U360. Data from_the_Memory stage is
buffered to the Data bus when the READ level developed
by the RAM Control stage is LO. When t he WRIhE level
from the RAM Control stage is LO, the data on the Data
bus is buffered to the Memory stage. When these buffer
en able levels (READ an d WR IT E) are HI, t h e
correspond ing portions of t he In put/Output Data Buffers
stage go to α h igh impedance state .

MEMORY BAC K-UP POWER SWITCH

The Memory Back- Up Power Switch stage provides α
means of maintaining RAM conte nts when the 7854
power supp ly is turned off, eit her intentionally o r d ue to α
fault in the no rmal power system (eit her external or
internal to the i nstru ment), by u sing an external power
source to keep the RAM ci rcuitry turned on .

During normal operation, the PUP (power up) level
app lied to t he base of Q160 is HI . Th is turns Q161 and
0760 on wh ile back biasi ng Q162, turning off Q860 (the
extern al power switch transistor) . The normal operating
curr ent, necessary for RAM operation, flows thro u gh
Q760 .

If the PUP level should go LO, Q160, Q161 and Q760 are
turned off . Current stored in th e storage capacito rs t hat
a re attach ed to the +5 Ve line flows as base cu rrent
through R166 to turn Q162 on . Th is saturates Q860 and
the exte rnal power source now supplies power to
maintai n the RAM's contents .

If t he Ext Battery power is connected to th is circuit wh ile
th e inst r ument is running, Q855 is tu rned on, e ns ur ing
th at Q860 remains off . C862 appea rs to be shorted to
groun d fo r fast voltage transitions, as wou ld be the case
when con necting the E xt Batte ry power to this ci rcuit,
and the voltage applied to the base of Q855 t hrough th e
voltage d ivi der R862 and R865 turns th is transistor on,
back biasing Q860 . This co nfiguration ensures that t he
E xt Battery power is implemented only whe n t he PUP
level goes LO .

VR870, Q163 a nd their associated components comprise
α voltage sense switch, se nsing the voltage at the Ext
Battery i np ut . If th is input voltage should rise above
about +6.3 volts, Q163 conducts, reducing base current
to Q162- This decreases the base drive to Q860, turning
it off . In th is condition, memory contents will be lost bu t
memory components a re not damaged .

WRITE PROTECT

Th e Write P rotect stage, consisting of Q151, U250D a nd
t h eir associated components, ensures that the contents
of RAM are not ch anged when the instrument is turned
o f f and MEMORY BACK-UP POWER is in use . As the
instr ument power is tu r ned off, the PUP (power up) a nd
BPUP (buffered PUP) levels go LO before the i nst ru ment
su pplies are actually turned off. As these levels go LO,
the Memory Back-U p Power Switch stage applies the
external MEMORY BACK-UP POWER to the RAM circuit
to maintai n RAM contents and the collector of Q151 is
forced HI . This HI app lied to U250D is inverted and
applied to U250B, resu lting in α HI WP (write protect)
level to prevent furt her wr iting to RAM. The inst rument
s upplies then turn off and RAM contents a re maintained
by the MEMORY BACK-UP POWER-

R EADOUT ACQUIRE

Th e Readout Acquire ci rcuit provides digital encod ing of
th e analog readout data received from the H orizontal an d
Vertical plug-in compartments for use by the Display
system to develop an alphanumer ic readout d isplay. Th e
Readout Acqu i re ci rcuit h as α clock and time slot
generator to develop time slot info rmation going to t he
plug-ins . Th e co u nter stages, Row and Column Data
Switches and Row and Column Decoder stages provide α
means of inte rpreting the analog ch aracter a nd digital
position information for th e crt display . The Ch a racte r
Encoders and Buffers stages assign α unique data word
fo r each character, α uniq ue address for characte r
location, and buffer this d ata to the Address and Data
Busses . Α schematic of th e Readout Acquire ci rcuit is
given on d iagram 31, Section 7, Diagrams and Circuit
Board Ill ustrations. Th e schematic is d ivi ded by gray
s haded lines sepa rating the ci rcuit ry i nto ma jor stages .
The following description uses these stage n ames to aid

i n locating an d identifying t he components and portions
of ci rcu it ry described .

The definition of several terms follows:

Theory of Operatio n---7854

Character---A character is α si ngle number, letter or
symbol displayed on the crt, either alone or i n
combi nation wit h other charcters.
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Word- -A wo rd is made up of α related group of
characters . In the 7854 Readout Acq uire circuitry, α word
can consist of up to ten characters .

Frame---A f rame is α d isplay of all words fo r α given
operating mode and plug-in combination . Up to eigh t
words acquired f r om th e p l ug-ins can be displayed in one
f rame . Fiqure 2-38 shows the position of each word in α
complete frame when ope r ating the instrument in the
scope mode .

Colu m n--One of the ve r tical lines in t he Cha racte r
Selection Matrix (see F ig . 2-39) . Columns C-0 (colu mn
ze r o) to C-10 colum n 10) can be addressed in t h e 7854
system .

R ow----One of the horizontal lines in t h e Character
Selection M at r ix . Rows R-1 ( row 1) through R-10 (row
10) a nd R-14 (row 14) can be addressed in t he 7854
system ; R -14, as shown on the matrix, prevents any
i nfo rmation f rom bei ng encoded from the plug-in and no
display is produced .

Time-Slot----A location i n α pulse train . In the 7854
readout system, t he p ulse train consists of 10 n egative-
going pu lses . Each time-slot pulse is assigned α nu m ber
between one and ten . F or example, the first time-slot is
TS-1 .

Time- m υ ltit plexing----Transmission of data from two or
more sources over α commo n path by using diffe ren t
tirne intervals for diffe rent signals .
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Figu re 2-38 . Location of Readout words on the crt i den tifying
t he origin ati ng p l u g-in and channel .

Display Format
Three different d is p lay form ats fo r alph a nu meric
ch a racter display exist, depe ndi ng on t he selected mode
of the 7854 . Up to 16 li nes of 40 characters eac h may be
displayed on t he crt when programming t he 7854 . Wh en
the 7854 is in the BOTH (combined SCOPE /STORED)
mode, 4 li nes of 40 characters each may be displayed .
When i n SCOPE mode only, displayed characte rs a re
broken i nto "words" and are displayed in only two lines .
Only th is latter format will be addressed in the following
discussion, as th e first two are spoken to in the
Horizontal/Vertical Display a nd Control description . Also,
in any mode, li n es 3-14 are accessible via GP IB . Pressing
the ID button pr od u ces α readout display on lines 9-10
and 12-13 showing certain types of status information
fo r t h e 7854 .

In the SCOPE mode, up to eigh t words of readout
info rmation may be d isplayed on the crt . The position of
each word is fixed and is d irectly related to the plug-i n
unit from wh ich it originated . Figu re 2-38 shows the a rea
of the graticule whe re the readout information from each
plug-in unit is displayed . Notice that Ch annel 1
info rmation from eac h p l u g-in u nit is displayed on line 1
of th e crt wh ile t h at of Channel 2 is displayed on li ne 16
(2 lines per division) . F igu re 2-40 shows α typical display
wh e re only Channel 2 of t he R IG HT VERT and Β HO R IZ
units is selected fo r display .

Each word in t h e readout display ca n contai n up to 10
characters, although the typical display will contain
between two and seven ch aracters per word . The
characters a re selected f rom the C h a racte r Selection
M at r ix shown in Figure 2-39 . In addition, 12 operational
addresses a re provided for special instructions to th e
Readout Acqui re circuitry . T h e unused locatio ns in t he
matrix (shaded area) are available fo r futu re expansion of
th e Readout Acquire ci r c u itr y . Th e method of addressing
th e locations i n t he C haracter Selection Matrix is
described in t he following discussion .

Developing the Display

The following basic desc r i ption of t he Readout Acqu i re

circu it r y uses th e bloc k d iag ram shown in Figu re 2-41 .
Th is desc r i p tion is intended to relate the basic function of
each stage to the operatiton of the overall readout
system . Detailed info rmation on ci rcu it operatio n is given
later .

Th e key block in the R eadou t Acqu ire system is the Timer
stage . Th is stage produces the basic signals t hat
establis h t he timi ng sequ ences wit h i n the Reado u t
Acq u i r e ci r cu it r y . Per iod of the timing signal is about
200-250 m ic roseconds . Th is stage also produces con t r ol
sig nals fo r other stages with i n th is circu it . Th e Time-Slot
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F igu r e 2-40 . Typical readout dis p lay where only channel 2 of
the R ight Vertical and Β Ho r izontal units is displayed .

Counter stage receives α trapezoidal voltage signal from
th e Timer stage and d i rects it to one of ten ou tput li nes .
Th ese output lines a re labeled TS-1 th rou gh TS-10 (time-
slots one throu gh ten) and are connected to the vertical
and horizontal plug-in com partments . The ou tput lines
are energized sequentially, so t he re is α pulse on only
one of the 10 lines dur ing any 200-250 m icrosecond
timing pe r iod . Afte r the Time-Slot Counter stage has
cou nted ti me-slot 10, it produces an E nd-of-Word pulse
wh ich advances the system to the next channel .

Time-Slot Number

TS-1

TS-2

TS-3

TS-4

Τ5-5
TS-6

Τ5-8

S

_

9
TS-10

Scalin g .

C1676 -2ο

Ta ble 2-5

Standard R eadout Format

Determ ines decimal magnitude (num ber of zeros displayed or prefix ch ange info rmation)

Indicates normal or inverted input (no display for normal) .

Indicates cali brated or uncalibrated con dition of plug-in va riable control (no display fo r
calibrated condition ) .

Not encoded by p l ug-in unit . Left blank to allow addition of zeros by readout system .

Defines the prefix which modifies th e un it of measu rement .

Defines the un its of measurement of t he plug-in un it . May be sta ndar d un its of measu re-
ment (V, Αί S,Tetc .) or special units selected from the Ch a racte r Selection Mat r ix .

-------- -----

Two output lines, row and column, a re connected from
each channel of the plug-in unit back to t he Readout
Acquire circuitry . Data is typically encoded on these
outpu t lines by connecting resistors betwe n them and t he
time-slot in put lines . The resu ltan t outpu t is α sequence
of ten analog c urrent levels t hat range f rom zero to one
milliam pere (100 microamperes/step) on the row and
col umn outp u t lines . These row and column levels
correspond to th e rows and col umn s of th e Ch aracter
Selection M atrix i n F igure 2-39 . Th e stan dard format for
encoding i nfo rmation onto the output lines is given in
Table 2-5 . (Special pu rpose plug-in units may have th eir
own format for readou t ; t hese special fo rmats will be
defined in th e man uals fo r t hese units .)

The e ncoded column and row data from the p l u g-i n u n its

is selected by the Column Data Switch and Row Data

Switch stages respectively. These stages ta ke th e analog

cur rents from the eigh t data li nes (two c hannels from
each of th e four plug-in compa rtments) and prod uce α
ti me-multiplexed analog voltage outp ut co ntaining all of
the column or row information from t he plug-ins . Th e
Column Data Switch and Row Data Switch are
seq uenced by the binary channel address code from t he
Channel Counte r stage .

The time-mu lti plexed output of t he Column Data Switch
is mon itored by the disc rete amplifie r of the Column
Decoder stage and if it senses that no column current
has been encoded i n α time-slot, an output level to t he

Descr iption
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Character Encoder stage generates α unique "skip" d ata
word and no display will be produced . Skip is used to
produce spaces in α d isplay or to completely blank out α
portion of α line .

The analog outputs of t he Column Data Switch and Row
Data Switch are connected to the Column Decoder and
Row Decoder stages respectively . These stages sense the
magnitude of the analog voltage input and produce an
output current on one of ten lines . The outputs of the

Column Decoder stage are identified as C-1 through C-10
(column 1 through 10) corresponding to the encoded
column information Likewise, the outputs of the Row
Decoder stage are identified as R-1 through R-10 (row 1
through 10) corresponding to the encoded row
information (R-9 is not used) . In addition, R-14 may be
encoded to cause the d isplay to jump to the next display
position . The primary function of the row and column

outputs is to select α character from the Character
Selection M atrix to be produced by the Display D/Α
circuit .

TIMER

Timer U2510 establishes the timing sequence for all
circuits within the Readout Acquire system . This stage
produces four time-related output waveforms (see F ig . 2-
42) . The triangle waveform produced at pin 6 forms the
basis for the remaining signals . The basic period of this

triangle waveform is about 200-2.50 microseconds as
controlled by rc network R2611-02612 . The triangle
waveform is clipped a nd amplified by U2510 to form the

trapezoi dal output signal at p in 10 . The amplitude of this

output signal is exactly 15 volts as determined by U2510
(exact amplitude necessary to accurately encode data in
plug-in units ; see E ncoding the Data) . The trigger output
at pin 5 provides the switching signal for the Time-Slot
Counter stage . Transistor Q2500 buffers this signal and
is used in the Position Address Counter stage and
Readout Bus Control circuit (diagram 32) .

The 5-kHz (02 signal at pin 14 and the Fast Trigger output
( 5-kHz 01) are used in the Display D/Α and Amplifier
circuit (diagram 32) to determine the rate of character
display .
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NOTE : TEST OSCILLOSCOPE EXTERNALLY
TRIGGERED FROM ΤΡ2400-2_3 .

Figure 2-42 . Output waveforms of Timer stage .

TIME-SLOT COUNTER

dime-Slot Counter U2320 is α sequential switch which

directs the trapezoidal waveform input at pin 8 to one of
its 10 output lines . These time-slot pulses are used to
interrogate the p lug-in units to obtain data for the

Rea dout Acquire system . The Trigger pulse at pin 15
switches the Time-Slot Counter to the next output line;
the output signal is sequenced consecutively from time-
slot 1 through time-slot 10 . Figure 2-43 shows the time
relationship of the time-slot pulses . Notice that only one
line carries α time-slot pulse at any given time . When
time-slot 10 is completed , α negative-going "End-of-
Word" pulse is produced at pin 2 to reset the Channel
Counter IC .



Pin 16 is α Reset i nput for th e Time-Slot Counte r . Wh en
t h is pin is held LO, t he Time-Slot Counte r resets to time .
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slot 1 . Th e Time-Slot Co unter is reset in t h is ma nner
when U1330B of the Position Address Counter stage
detects that 80 cha racte rs have been acqu ired and stored
in memo ry ; i .e ., all 8 p lug-i n channels have been
e ncoded and sto red i n memory.

CHANN EL COUNTER
The Channel Counte r , U2420, is α b i nary counte r that
produces the channel address code fo r the Column and
Row Decoder stages . This code instructs these stages to
sequentially select and display the eight chan nels of data
from the plug-ins . Table 2-6 gives th e eig ht comb i nations
of t he cha nnel address code a nd the resultant chan nel
selected with each combination .

Encoding the Data

Data is conveyed from the p lug-i n u nits to the Readout
Acqu i re system in the form of an analog (c u rrent level)
code . The characters th at can be selected by the encoded
data a re s hown on t he Character Selectio n Matrix (see
Fig . 2-39) . Eac h ch a racte r requires two currents to define
it ; th ese currents are identified as the column current
and the row current, co rresponding to the column and
row of the mat rix . Th e column and row data is encoded
by programming th e plug-in u nits . Fig ure 2-44 shows α
typical encod ing sc heme u sing resistors for α voltage-
sensing amplifier plug-in u nit . Notice that the te n TS
(time-slot) pu lses produced by t he Time-Slot Counte r
stage are conn ected to th e p l ug-in un it . However, time-
slot 5, 6, 7 a nd 10 are not used by the plug-i n u nit to
encode data w hen using the Standard R eadout Format .
(See Table 2-5 fo r Standard R eadout Format.) The
amplit ude of the time-slot pu lse is exactly -15 volts as
determi ned by t he Timer stage . The refore, t he resulta nt
output current f rom t h e p lug-in units can be accurately
controlled by the prog ramm ing resistors in th e p l ug-in
unit .

Fo r exam ple, in Fig u re 2-44 resistors R 10 t hroug h R90
control the row analog data, wh ich is connected bac k to
th e Reado u t Acq u ire system . Figure 2-45Α shows an
idealized output cu rrent wavefo rm of row analog data,
wh ich res u lts from t he time-slot pulses . Each of t he row
levels of current s hown in t hese waveforms correspond
to 100 mic roampe res of cu rr ent . The row numbers on the
left- hand side of t h e waveform correspo nd to the row in
th e Cha racte r Selection M at rix (see F ig . 2-39) . -The row
an alog data is connected back to t he Readout Acquire
system via terminal Β37 of each pl u g-in inte rface
connecto r of the M ain Inte rface ci rcuit (d iag ram 3) .
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NOTE : TEST OSCI LLOSCOPE EXTERNALLY
TRIGGERED FROM ΤΡ2400-23 ; SWEEP RATE
UNCALI BRATED .
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Figure 2-43 . Time relationsh ip of the Time Slot (TS) pu lsesproduced by U2320 .
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The Colu mn an alog data is defined by resisto r s R 110
thro ugh R 190 . The program resisto r s a re con nected to
t he time-slot lines by switch closures to encode the
desired data . Th e data, as encoded by the circuit shown
in F ig . 2-44, i ndicates α 100-mic rovolt sensitivity with crt
dis p lay inve r ted a nd calibrated deflection factors . This
results in t he idealized output cu rren t wavefo rms shown
in F ig . 2-45Β at t he colu mn analog data output, te rminal
Α37 of t he plug-in interface .

Resisto r R111, connected between time-slot 1 and the
column analog data output, encodes two un its of cu rrent
dur ing time-slot 1 . Referring to the Ch a racte r Selection
M atrix, two units of column current, along wit h t he two
un its of row current encoded by resistor R 10 ( row 3),
i ndicates th at two zeros shou ld be added to the d isplay .
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Table 2-6
Ch annel Address Code

Resistor R 120 adds one u nit of col u mn current during
time-slot 2 and , along with one u n it of current f rom the
row ou tp ut, the Readout Acqu ire system is inst ructed to
add an invert arrow to t h e d isplay . Resisto r R 130 is not
conn ected to t he ti me-slot 3 line, since the deflection
factor is cali brated . Therefore, there is no col umn current
outpu t during t h is time-slot and no display on the c r t .

During time slot 4, two u nits of col umn current are
encoded by R140 . Th e re is no row cu rrent encoded
d uring t h is time-slot, res ulting in the numeral 1 being
displayed on th e crt . Neith er row nor column analog data
is encoded dur in g time-slots 5, 6 and 7 as defined by t he
Standard Readout Format . D uring time-slot 8, two u nits
of column cu rrent and three units of row curr en t are
encoded by resistors R 181 and R80, respectively. This
addresses the μ prefix i n the Ch aracte r Selection Mat r ix .



TIME-SLOT
PULSES
FROM

READOUT
SYSTEM

Α29 ~ .5 10

[: ΝΟΤ USED ΙΝ STANDARD FORMAT .

The final data output is provided f rom time-slot 9 by
R190 connected to the col umn ou tpu t and R90 to the row
outp u t . These resisto rs en code two units of column
cu rrent and four units of row current to cause α V (volts)
to be displayed . Time-slot 10 is not encoded, in
accordan ce wit h the Standard Readout Format . The
resultant crt readout cha racter display will be + 100 μV.

In the above example, the row analog data was
p rogrammed to define wh ic h row of the Characte r
Selection M at r ix was addressed to obtain information in
each time-slot . Th e colu m n data cha nges to encode the
applicable readout data as t he ope rating conditions
change . For example, if the va r ia b le control of the plug-in
un it was activated , R130 would be connected between

Theory of Operation--7854

B37
ROW
ANALOG
DATA TO
READOUT
SYSTEM

CO LUMN
ANALOG
DATA TO
READOUT
SYSTEM

Α37

C1195-33

Fig ur e 2-44 . Typical encoding scheme fo r Voltage-Sensing plug-in unit . Coding shown for α cali brated deflectio n factor of 100
mic rovolts (i nverted) .

time-slot 3 an d t h e column analog data output line . T h is
encodes 10 units of col u mn current (see shaded area in
time-slot 3 of the wavefo rm shown in Fig . 2-45 Β ) . Since
one unit of row current is also encoded dur in g th is time-
slot by R30, α > symbol is added to the display . The crt
readout will now s how +> 100 μV . In α similar mann e r ,
the ot her switches can c hange th e encoded data for the
col umn output and t hereby ch ange the readout character
disp lay . See the desc r iptions which follow for decod i ng
th is i nformation .

Th e column analog data encoded by most p l u g-in units
can be modified by attenuator probes connected to the
input con necto rs of amplifie r plug-in units . Α special
cod ing ring arou nd the in pu t connector of the pl u g-i n un it
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senses the attenuation ratio of the probe (wit h readout-
coded probes only) . The probe contains α circuit that
provides additional colum n current . For example, if α 10Χ
attenuator probe is connected to α plug-in unit encoded
for 100 microvolts as shown in Figure 2-45, an additional
unit of current is added to the column analog data during
time-slot 1 . Since two units of current were encoded by
R111 (see F ig 2-44), this additional current results in α
total of three units of column analog current during this
time slot . Referring to the Character Selection Matrix,
three units of column current, along with the two units of
row current encoded by R 10, indicates that the prefix
should be shifted one column to the left . Since this
instruction occurs in the same time-slot that previously
indicated that two zeros should be added to the display
and only one instruction may be encoded during α time-
slot, the zeros do not appear in the d isplay . The crt
readout will now be changed to 1 mV (readout program
produced by plug-in same as for previous sample) .

R-6 --- .-

2-90

PROGRAM FOR 100μV, INVERTED, CALIBRATED (UNCALI-
BRATED OPERATION S HOWN BY SHADED AREA) .

Figure 2-45 . Idealized current waveforms of : (A) Row Analog
data . (Β ) Column Analog data .

Three other lines of information are connected from each
of the p lug-in com partments to the Readout Acquire
system . The column a nd row analog data from Channel 2
of α dual-channel plug-in are connected to the Rea dout
Acquire system through terminals Α38 and Β38 of each
plug-in interface connector, respectively . Force readout
information is encoded on connector terminal A35 ; the
function of this input is described under Column and Row
Data Switches .

The preceding information gave α typical example of
encoding data from an amplifier p lug-in unit . Specific
encod ing data and circuitry is shown in the individual
plug-in unit manuals .

COLUMN AND ROW DATA SWITCHES

The encoding data from the plug-in u nits is connected to
the Column and Row Data Switch stages. Α column-data
line and α row-data line convey analog data from each of
the eight data sources (two channels from each of the
four plug-in compartments) .

The Column Data Switch U2530 and the Row Data
Switch U2520 receive the channel address code from the
Channel Counter stage . This binary code directs the
Column Data Switch and the Row Data Switch as to
which channel should be the source of the encoding
data . Table 2-6 gives the eight combinations of the
Channel Address Code and the resultant channel
selected with each combination . These stages have eight
inputs and provide α time-multiplexed output at pin 7,
which includes the information fro m all of the input
channels . The eight inputs to each stage originate in the
plug-in units .

In addition to the encoding data inputs from the plug-in
u nits, inputs VR, VL, HA and ΗΒ are provided to the
Column Data Switch from the VERT MODE and HORIZ
MODE switches to inhibit the readout character display
for any plug-in unit(s) not selected for display (see
diagram 2) . When α plug-in unit is selected, α HI level is
applied to inhibit the input for the opposite channel . The
channel inhibit lines are LO only when the associated
plug-in unit has been selected for display . When α unit is
not selected, the respective line is HI to forward bias the
associated diodes; CR2430-CR2431, CR2432-CR2433,
CR2434-CR2435 or CR2436-CR2437 . The forward-
biased diodes cau se encoded data from the inh ibited
chann el to bypass the Col umn Data Switch inputs .
H owever, since it may be d esi red to display info rmation
from special-purpose p lug-in units (even t hough they do



not produce α normal waveform display on the crt), α
feature is provi ded to over- r ide the chan nel inh ibit . Th is
is done by applying α LO to the associated fo rce readout
(VRFRU, VLFRO, P_AFRO or HBFRO) input . The LO level
d iverts the HI channel-inh i biit current and allows the
data from th is plug-in u nit to reac h the Column Data
Switch, even tho ugh it has not been selected fo r display
by th e Mode Switch and Calibrator ci rcuit, diagram 2.

CO LUMN AND ROW D ECODERS
Th e Column Decoder U1520 a nd Row Decoder 01220
sense the magnitude of the a nalog voltages at t h eir
i nputs (p in 10) and prod uce α decimal output on one of
ten lines correspond ing to the column or row data
encoded by the pl ug-in un it . T h ese outputs provide t h e
column d igital data and row digital data, wh ich is used by
th e Character E ncoders stage.

Th e level sense amplifier made up of Q2710A, Q2711013,
Q2601, Q2600 and thei r associated components sense
th e analog level of th e time mu lti plexed a nalog column
signal . If th is level indicates th at data is present to be
decoded by U1520 the out put of Q2600 goes HI . If,
however, it is sensed that no data is to be decoded by the
Col umn Decoder, the collector of 02600 is ί _Ο. This is
applied to the Ch aracte r Encoders stage to indicate α
"sk i p" cond itio n.

T h e network at the input of the Row Decoder, made up of
Q2400 and its associated components, is α row-14
detecto r th at produces α command to disable row data .
Th is row current is encoded by α special-purpose plug-in
to cau se all or part of α word to be deleted . Whenever
row 14 (th irteen units of row c u rrent, or 1 .3
milliamperes) is encoded, the base of 02400 is p ulled
negative en ough that t his transisto r is turned off . With
02400 off, outputs 1-10 ca n no longer sink any current
so they a re pulled HI . No display is prod uced .

Row M atc h a dju stme nt R2200 sets th e gain of t he Row
Data Switch to match the gain of the Row Decoder for
correct output . Col umn M atc h adj ustment R2600
performs th e sa me fu nction fo r t h e Column Data Switch
stage.

POSITION ADDRESS COUNTER

Theory of Operation---7854

CHARACTER ENCODERS
The Character En coder stage translates the decimal
outp u t information comi ng from the Row and Column
Decoders i nto α u nique 8- bit data word d efining the
encoded characte r in α bin ary fo rm.

Th e row e ncode r IC, 01230, receives, at its inputs, t h e
data from the Row Decode r IC, 01220, in the form of 9
binary b its, only one of wh ich may be LO. Th is LO level
app lied to one inpu t pin of 01230 resu lts in α 4-bit binary
code associated with t hat pin at its outputs .

The Col umn E ncoder ICs, 01420 a nd 01430, operate in
much the same manner in that α l-0 i nput level is
encoded to α 4-bit b inary code associated with the LO
input pin. Α LO on any of the input pi ns of 01430
produces α HI ΕΟ (enable output) level at its outpu t pin
15 . This HI tied to the El (enable input) input pin 5 of
01420 disables t his encoder (01420) and its outputs go
to α h ig h-impedance state. Α unique 4-bit binary code fo r
t he LO inp ut li ne is derived from the 3 encoded outputs
of U1430 and this enab le level .

If no LO level is applied to U1430's inputs, its ΕΟ o utput
is LO, e n a bling 01420 . Any LO level at the in put pin s of
01420 is encoded to t he un i que, 3-bit binary code
associated with t hat pin. These 3 encoded bits, along
with the now LO enable level from 01430, fo rm α
unique, 4-b it bin ary code representing the output of the
Column Decoder stage .

The two unique, 4-bit codes representing the row and
col umn data e ncoded by the p lug-in being inte rrogated,
toget her , fo rm α uniq ue, 8-bit data word representing
one, and only one, characte r that may be d isplayed on
th e crt.

Th e Position Address Co u nter stage generates 80 unique
character position a ddresses representing physical
d isplay locatio ns on the crt . It is made up of 01130,
U1330B , Q2500 a nd thei r associated compone nts .

Th e Timer stage cloc k output is applied to th e clock inpu t
of 01130 through the emitte r-follower buffer transistor,
Q2500. Together, 01130 and U1330B ma ke up α decimal
80 counter, with the one-s hot multivi brator (U1330B )
t r iggering on t he falling edge of count 80 to reset the
Position Address Counter (01130) to zero . The C h annel
Cou nter stage, 02420, is also reset by th is HI one-shot
pulse, wh ile U 1 930D i nve rts this pulse to reset the Time
Slot Counter, 02320.
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Since the Position Address Cou nte r clock inpu t coinci des
with that of th e Time Slot Counter, α unique position
address is generated for each of any 80 consecutive time
slot pu lses generated a nd en coded by the Readout
Acqu ire system .

BUFFER S

Th e Buffe rs stage is made up of 3 t r i-state buffer ICs,

U830, U930 and U 1030, wh ich buffer th e encoded

r eadout character and position data onto the Data and

Address B usses respectively . Α BG RO ( readout bu s grant)

comma nd from the D MA Co nt r ol Logic system is r equired

to enable th e buffers ; otherwise, they are in th ei r h igh -

im peda nce state and isolate the Readout Acq uire system

from the Data and Address B usses .

Th e 8 most significant bits of the position address a re

ge nerated by h a rdwiring the inputs of U 930 eith e r HI o r

LO (set to hexideci m al address D Fxx) . The low order bits

( χχ ), as they are generated , define the lower portion of

th is add ress and readout info rmation is seq uentially

sto red in th is (D Fxx) memory block . When readout

character data is retrieved f rom th is block of memory, the

8 most significa n t bits of the 16-b it data word are ignored

since it only ta kes the 8 lower bit to uniquely define α
characte r from t he Character Selection M atrix .

READOUT BU S CONTRO L

Th e Readout B us Co ntrol stage, made up of U 130B and
U2000, generates t he BRRO (reado u t bus req uest) signal
to t he D M A Control Logic circ u it .

The ROACQEN ( r eadout acq uire enable) level f rom the
microprocesso r is quiescently LO and th at of t he BGRO
(readou t bu s g ran t) and RBR ( remove bus request) are HI,
so that any clock pu lse app lie d to pin 11 of U1 30B from

the Timer stage through Q2500 causes no change i n the

Q output level . Wh en the R OACQEN comma nd goes HI,
th e next clock p u lse from the Timer stage, th rough
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Q2500, causes α LO BRR O level to be generated . Th e
D MA Cont rol Logic circu it respon ds with α LO BG R O
signal, enab ling the buffe r s stage . Afte r the encoded
character data and character position data is read, α RBR
( remove bus req uest) command is given by the DMA
Control Logic circuit, wh ic h resets the BRRO ( readou t bus
request) level .

VERTICAL/ Η0RΙΖΟΝΤΑ L DISP LAY
AND CONTROL

Α schematic of the Vertical Display and Control circu it is
given on diag ram 32 a nd the Horizontal Display and
Control circuit is shown on d iag ram 33 in Section 7 of

th is manual (Diagrams and Circ u it Boa rd Illu st r ations) .
These ci r cu its provide the proper control voltages fo r
ope ration of oscilloscope deflection and Ζ-Axis Amplifier
ci r cuitry when d isplaying d igitally- processed wavefo rms
or character s .

When in the stored mode (displaying d igitally processed
data), two types of information may be displayed on the
cr t ; d igitized waveforms or alpha nu meric readou t
characters . Digitized waveforms may be displayed i n one
of two possi ble sub-modes, w hile alp ha n umeric
character s may only be displayed i n one ma nner . The two
possi ble waveform sub-modes are th e Χ -Υ (ho rizontal
versus vertical) and Υ -Τ (vertical ve rsus time) sub-modes
while the alphanumerics are displayed in the character
sub-mode .

In the Χ -Υ sub-mode, both sto red horizontal and ve r tical
data are simultaneously displayed on the c r t with respect
to eac h other . In t h e Υ -Τ sub-mode, stored Υ data points
are d isplayed with respect to time by seque ntially
addressing memory a nd displaying the retrieved Υ - data in
t he horizontal location on the crt corresponding to t he
add ressed memory location . The character sub-mode is
used only when displaying al phan umeric readou t
ch aracte rs .

In addition, Χ -Υ and Υ -Τ sub-modes may be entered,
alternating betwee n po r tions of r eal time info rmation
being displayed , when the oscillosco pe is in the BOTH
(stored and real time information ) mode . Wh en in the
SCO PE ( r eal ti me display) mode, t he c ha racte r sub-mode
may be ente red , alternating between portions of real time
display information, to display alphan u meric readout
information .



Since the Vertical Display and Control circuitry varies in
operation between each of the three sub-modes
described, and due to the great number of interacting
control and signal lines in this portion of circuitry, α
written circuit description at this point would be
cumbersome and confusing . Therefore,Table 2-7 is given
at the end of this section, listing each of these signal and
control lines by name, giving α description of how that
signal will function in each of these three sub-modes .
Refer also to the following Block Diagram description for
Figure 2-46 explaining how each basic block of circuitry,
defined by gray shaded lines on the schematic, relates to
the remainder of the display system .

BLOCK DESCRIPTION
The Vertical/Horizontal Display an d Control circuits
provide the proper voltages to the oscilloscope deflection
and Z-axis amplifiers for dis playing digitally-processed
waveforms and characters .

Since the operation of the Display and Control circuitry
differs greatly depending on the selected operating mode,
the following description is divided into waveform and
character operating modes . Waveform mode is further
divided i nto Χ -Υ (horizontal vs . vertical) and Υ-Τ (vertical
vs . time) operation . As α further aid toward
understanding the operation of this section, the circuitry
is described in terms of major functional blocks with
waveform and character data flow diagrams provided
(see F ig . 2-46) . Data flow is further described with the aid
of Table 2-7, listing the applicable input and output
signals and their basic functions . Characteristic
waveforms are referenced i n t he table and illustrated in
Section 7 at the rear of this manual (see the Display
System Waveforms and Timing Diagram s p ullouts in
the Diagrams section) . Refer to F igure 2-46, Waveform
Data F low, for detailed information concerning data flow
between major functional blocks . for sake of clarity,
inputs to the Control Logic block are not shown tied to
the small blocks that make it up . At this time, simply
assume that signal lines are connected where necessary .

Wavefortrι Mod e

Υ -Τ OPERATION . The initial conditions for the Vertical
D/Α Converter are set by the microprocessor through the
Address Decode lines to the display Control Logic stage .
The DMA Control Logic stage then sends α bus request
(BRDSY) to the DMA Control circuit (diagram 24) which
acknowledges the bus request with α bus grant (BGDSY)
back to the DMA Control Logic stage . The Interface Control
Logic stage produces the required signals to enable the

Theory of Operation� 7854

Address Generator circuit (diagram 2.2), allowing it to drive
the Address Bus and call data from the RAM (random
access memory) circuit (d iagram 30) . The RAM circuit puts
the data from the accessed memory location onto the Data
Bus and the Vertical Control Logic stage then latches the
vertical data bits 4 through 13 into the Υ Input Μυχ/Latch
stage u sing the YSTROBE signal .

While the Υ Input Μυχ/Latch stage is latching in data
bits 4 through 13, the Overrange Detector stage is
looking at the 3 most significant b its from the Data Bus
(13 through 15) which contain vertical d isplay position
information . The data from the Υ Input Μυχ/Latch and
Overrange Detector stages is latched into the Υ Output
Latch stage producing 10 b its of digital waveform
information to the Vertical D/Α (digital to analog)
Converter stage and two bits to the Vertical Current
Summer and Amplifier stage . The output from the
Overrange Detector indicates whether the digital
waveform information (i .e . data bits 4 through 13) will
result in an on-screen display .

The Vertical D/Α Converter produces an analog current
output that corresponds to the vertical information in
data b its 4 through 13 . If the Overrange Detector stage
indicates that the data bits are on-screen, the analog
current output is converted to α voltage by the Vertical
Current Summer and Amplifier stage and fed through the
Output Selector stage to drive the oscilloscope Vertical
Amplifier circuit . (See Vector Generator for vector display
discussion .) However, if the Overrange Detector indicates
that the waveform data bits are off-screen (i .e ., either
high or low), the Vertical Current Summer and Am plifier
stage selects α current level that will produce α single-
value off-screen d isplay .

The initial conditions for the Χ Counter/Latch in the
horizontal section are set by the microprocessor at the
same time as those for the the Υ Input Μυχ/Latch in the
vertical section . For the first d isplayed point, the
operation of the circuits from the Χ Counter/Latch to the
horizontal (Χ ) output is the same as that for the vertical
( Υ ) circuitry just described . When t hese two
correspond ing output voltages are present at the crt
deflection plates, the Control Logic stage turns on the
Point Timer stage . This drives the oscilloscope Ζ -Axis
circuit and turns on the d isplay intensity . The display
intensity remains on for about 5 microseconds to provide
α spot at the prescribed horizontal and vertical
coord inates . When t his time has elapsed , the Ζ-Axis
intensity is turned off by t he Point Timer stage . Thus, the
first point on the waveform is d isplayed .



Theory of Operation----7864

D4-D13

D13-D15

ADDRESS DECODE

CONTROL BUS -

	

-------

MPU INTERFACE

ADDRESS GENERATOR
	4

DMACONTROL °

	

----

	

3

DATA BUS

ACQUIRE

D8-D13

D4-D7----

DO-133 ---°°

2-94

Figu re 2-46Α . Waveform Data Flow .

10

XLOAD1 ,`,

XL AD2

WFΜWN

WFMPT

2874-145Α



VERTICAL
D-A

CONVERTER

U900

FRONT PANEL
INTENSITY CONTROL

Z-AXIS SIGNAL
TO Z-AXIS AMPLIF IER

SCOPE
CONTROL

DOTS

VERTICA L
VECTOR

GENERATOR

DOT'S

U1620Α VECTORS

VECTORS

Figu re 2-46Α . Wavefo rm Data Flow (co ntinued)

RO-WFMY

DSYOFF

RO-WFM X

Theory of Operation---7854

νε R Τιcαι
AMPLI F I ER

VERTICAL
(Υ)

SIGNAL
TO CRT

HORIZONTAL
ΙΧ )

SIGNAL
7Ο C RT

2874-145 Β

2-95



Theo ry of Operation-7854

DO-D7 ,,

DB-D15

3
ADDRESS DECODE°°~Α-- -°^-°

CONTROLBUS

MPU INTERFACE

ADDRESSGENERATOR

	

------

	

-

DMA CONTROL

ACQU I RE

D4-D7-

DO-D3 ---

2-96

ASCII CHAR

Χ1-Χ3

F ig ure 2-46Β. C haracte r Data Flow.

L INE

___ ____

ι

ι
ι

ι
ι

Ι

XLOAD1
2

2874-145C



6-S70-Fe

Figure 2-468. Cha racte r Data Flow. (continued)

Theory of O peration-7'$54

HORIZONTA L (Χ)
SIGNAL TO CRT

2874-145D

2-97



Theory of Operation--7854

Subsequent displayed points on the input waveform are
processed by the vertical (Υ ) circuitry in the same way as
described previously . H owever, the Address Generator
circuit shown on d iagram 22 now increments by one so
that the address generated accesses the next memory
location in RAM . This process repeats for each

successive d isplayed point . When the number of selected
points per waveform have been displayed, the Display
Mode Control Logic stage detects the overflow from the
Address Generator and interrupts the microprocessor .

Coincidently, the horizontal (Χ ) display circuitry is also
p rocessing the horizontal data for subsequent d isplay
points but in α somewhat different manner . Before the
first point is displayed , horizontal data bits 8 through 13
are latched into the Χ Counter/Latch stage by the display
Control Logic stage (via add ress decode lines from the
microprocessor) . Horizontal d ata bits 4 through 7 are also
latched into the Χ Counter/Latch circuit from the Χ
M ultiplexer stage . After the first point is d isplayed, data
bits 4 through 7 are fed to the Χ Adder circuit where they
are added to the 4-bit points per waveform data word
from the Points per Waveform Latch . The corresponding
4-bit output from the Χ Adder circuit is then clocked back
into the Χ Control/Latch circuit through the Χ
Multiplexer . By iterating this sequence, the Χ Latch
essentially functions as α variable increment counter and
the remaining points are displayed s uccessively in fixed
horizotal increments that correspond to the selected
points per waveform (resolution) .

This process can be more fully explained by examining
the data out p ut from the Χ Adder stage at α r esolution
setting of 1024 points per waveform . For example, if data
bits 4 through 7 for the first displayed point were 0000
and the points per waveform data was 0001, which is the
data word for α resolution of 1024 points per waveform
(i .e ., 1000 = 128, 0100 = 256, 0010 = 512, and 0001 =
1024), then the sum of these two data words would be
0001 at the output of the Χ Adder stage . Thus, 0001 is
clocked into the Χ Counter/Latch a nd the circuit then
operates as previously described . Consequently, the
second point is displayed at α h orizontal coordinate that
corresponds to 1 /1024th of the distance across the crt
display area .

Now, for the third point, the 4 data bits in the Χ
Counter/Latch are 0001 which is added to 0001 (i .e ., the
data word for 1024 points per waveform) in t he Χ Adder
circuit . The sum at the output of the Χ Adder is then
0010 and the third point is displayed at α horizontal
coordinate that is an increment of one from the previous
point .

Thus, the Χ Latch/Counter continues to count by one for
each successive displayed point independent of the data
on the Data Bus . For the resolution settings of 512, 256
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and 128 points per waveform, the Χ Counter/Latch
counts by 2 (0010), 4 (0100) and 8 (1000) respectively
between each displayed point which results in
resolutions 2, 4 and 8 times less than that for 1024
points per waveform .

When the Χ Adder stage overflows past 15 (i .e ., 1111) α
second and third counter in the Χ Counter/Latch stage
continues the count u ntil all the selected points per
waveform are displayed .

Χ -Υ OPERATION . in Χ -Υ operation, the vertical (Υ)
circuitry operates the same as described for Υ-Τ
Operation . The horizontal (Χ) circuitry operates as
follows :

Like Υ -Τ operation, the initial conditions for the
Horizontal D/Α Converter are set by the microprocessor
through t he Address Decode lines to the Horizontal
Control Logic stage . The DMA Control Logic stage then
sends α bus request to the DMA Control circuit (diagram
24) which acknowledges the bus request with α b us
grant back to the DMA Control Logic stage . The Interface
Control Logic stage then enables the Address Generator
(diagram 22) .

Unlike Υ -Τ operation, the Address Generator now
generates two addresses related to α single point . First,
an Α Word generator addresses α block of memory in
RAM to produce vertical data . Secondly α Β Word
generator addresses another block of RAM to produce
horizontal data . The DMA Control Logic stage generates
two consecutive bus requests ; one for vertical data and
one for horizo ntal data . Thus, the Α Word generator calls
for vertical data from the RAM during the first bus
request and this data is latched into the Υ Input
Μυχ/Latch . The remaining vertical ( Υ ) circuits function
as described previously under Υ -Τ Operation . During the
second bus request, the Β Word generator calls for
horizontal data from the RAM and this data, comprised of
data bits 4 through 13, along with the Overrange
Detector o utput, is latched into the Χ Input
Cou nter/Latch . Τhe Horizontal D/Α Converter produces
an analog current output that corresponds to the
horizontal data input .

The Overrange Detector circuit determines whether the
display will be on-screen ; if not, the current summing
switch selects α current that results in α single-valued
off-screen display .

The H orizo ntal Current Summer and Amplifier
transforms the analog current output from the Horizontal
D/Α Converter into α voltage output that is fed through
the Output Selector to the oscilloscope Hori zontal
Amplifier circuit . (See Vector Generator for vector display
discussion .)



When the horizontal (Χ ) and vertical (Υ ) output voltages
are p resent at the deflection plates, the Control Logic
stage turns on the Point Timer stage to drive the
oscilloscope Ζ-Axis circu it and t urn on the display
intensity . Th e d isplay intensity remains on for a bout 5
mic roseconds to provide α spot at the prescribed
horizontal and ve rtical coord inates . When this time h as
elapsed, th e intensity is turned off by the Point Timer
stage. Thu s, the fi rst point on the waveform is d isplayed.

Subseque nt sampled poi nts on t h e in put waveform are
displayed in the same manner as described previously.
B asically, th e horizontal circuits fu nction similarly in both
Υ-Τ a nd Χ-Υ operatio n. Note, however, that in Χ-Υ
ope ration the Poi nts per Waveform Latch and Χ Adder
stages are not used an d the position of each displayed
point is determined strictly from data latched in from the
RAM .

As in Υ-Τ operation, the Counter Stage (Α word
generator) on diagram 22 i ncrements by one memory
location until the selected number of points per
waveform a re disp layed . The Control Logic stage t hen
detects th e overflow from the Address Generato r circu it
and interrupts the microprocessor to sh ut down the
display .

VECTOR GENERATOR. In the previous discussions
for both Υ-Τ and Χ-Υ Operation the outputs of the Χ and Υ
Cu rrent Summer an d Amplifier circu its a re fed to the
Vertical and Horizontal Amplifiers throug h the Output
Selector stage to produce α d isp lay comprised of dots or
poi nts. The Vector Generator stage allows the generation
of α continuous waveform by d rawing α line segment
between each displayed point . The output voltages from
the H orizontal and Vertical Current Summer andAmp lifie r
stages a re applied to the Horizontal and Vertical Vector
Generator stages and the operator may switch the Output
selector to d isplay in DOTS or VECTor mode. 1 πVECT mode,
t he 5 microsecon ds that th e intensity is on, the output
voltage at t he crt deflection plates starts at an i nitial value
an d changes to α final . Now, instead of dots or points
d is p layed, α line is drawn between each point to produce α
vector display.

C HARACTER MODE. in c haracte r mode, the crt
d isplay is d ivided up i nto 16 lines and 40 columns fo r
cha racte r display . W it h this format, 40 ch aracte rs may be
d isplayed in any of 16 individual lines for α total of 640
cha racters d isplayed on the sc reen . Each character is
defi ned as an 8 (column) χ 8 ( row) dot matrix wit h
spaci ng between characters ach ieved as explained in the
Display D/Α and Amp lifier description . See F ig ure 2-47
for the matrix representation of i ndividual c ha racte rs
with in the 7854 Character Set .

Theory of Op eration--7854

As in the Waveform mode, the microprocessor sets up
the Υ Input Μυχ/ Latch and the Χ Counter/Latch which
produ ce t he inputs to the Vertical and Horizontal D/Α
Converters . T h is sets the correspond ing ve rtical a nd
horizontal analog outputs to specific voltages wh ich
correspond to t he starting poi nt fo r α character d isplay ;
t he upper left-ha nd co rner of the crt . The display is then
started in Cha racter mode and the DMA Control Logic
produces α bus request to the DMA Control circuit
( diagram 24) wh ich answers with α bus gra nt . Wh en the
DMA Control Logic stage gets t he bus grant, it turns on
the Address Generator ci rcuit on diag ram 22, producing
the requ i red address for memory access . Th e RAM t hen
puts 16 bits of data onto t he data bus and eig ht bits (0 -
7) are latched into t he Υ Input Μυχ/Latch. Of those 8
bits, the 7 least sign ificant bits represent α cha racte r in
ASCII code and the 8th bit is α control b it for ci rcuitry on
the d isplay boa rd . The ASCII code at the output of t h e Υ
Input Μυχ/Latch now selects the ap propriate characte r
out of th e Cha racter ROM, which has 8 outputs
correspondi ng to one full column of the 8 χ 8 ch a racter
matrix . Each of the individu al outputs correspond to one
of the 8 rows of the matrix . If th e dot of α specific row is
to be displayed, the correspon ding o utpu t of the ROM will
be HI . If it is not to be displayed it will be LO.

Th e Character Colu mn Scanner now begins to clock the
ind ivi dual rows of each col umn, looking first at the upper
portion of the column . The Υ Output Latch/Cou nte r
produces 3 bi n ary coded inputs to the Ch aracter Column
Scanner an d , as it counts down, it looks sequ entially at
each one of the 8 outputs of t he ch a racte r R OM . Look ing
at the fi rst output, it determines whether it is HI or LO . If
HI, the Dot Timer turns on . At the same time, t h e Dot
Timer shu ts off the Υ Outpu t Latc h /Counter so it does
not sequence to t h e next row of t hat particular column .
Th e Z-axis is tu rned on a nd, since the Horizontal and
Vertical D/Α Converte rs a re producing currents to drive
th e Vertical and Horizontal Amplifiers, α dot is produced
at α specific location on t he crt . Each dot is turned on fo r
abou t 600 nanoseco nds and when this time has ela psed ,
th e dot timer shuts off allowi ng the Υ Output
Latch/Counter to start counting again .

As it counts, the Υ Output Latch/Counte r dec rements the
inputs to the Character Column Scanner a nd looks at the
next row of t he column . It contin ues to scan down eac h
row of the column until it sees t hat another dot sho uld be
dis played, at which time t he dot ti mer will turn back on,
sh utting off th e Υ Output Latch/Counte r . That dot will be
d isplayed at the point on the crt determined by the new
( decremented ) valu e at the vertical outp ut. When it
reac h es t he bottom of the col umn (the eight h row), the Υ
Outp ut Latc h /Counter will u nderflow ( bo rrow),
i ncrementing the Χ Counter/Latch by one. Th is
increments the Cha racter ROM to t he next col umn (with
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α new set of data), and again the Υ Ou tput Latch/Counter
begins to count down . The Column Scan ner sequentially
ch ecks each of the 8 outputs of th e Character RO M to
see if it is HI or LO . If HI, t h e dot timer again is turn ed on,
sh utti ng off th e Υ Output Latch/Counter and α dot is
displayed at the new horizontal and vertical deflections .
This happens fo r each consecutive col umn up to the fifth
column . The Χ Latch /Cou nte r detects t he end of the fifth
column and the next three columns of the 8 χ 8 matrix
a re not displayed . The Χ Co unter/Latch shuts off the
scan ning and the Υ Output Latch /Counte r and the Χ
Cou nte r/Latch ar e now h eld in α specific state . Skipp i ng
th ese th ree column s provides h orizontal spaci ng between
characters .

Th e Control Logic then produces another bus request and
th e DMA Control circu it gives back α bus grant . Wh en the
first characte r was retrieved from memory, the Address
Generator stage produced α specific address, of which
data b its 0 - 7 we re latched into the Υ Input Μυχ/Latch .
For th e second cha racte r , t he add ress h as not
incremented and th is memory location will be read again,
th is time latch ing data bits 8 - 15 into the Υ Inpu t
Μυχ/Latc h .

Two c h aracters, each 8 bits wide, a re put into each
memory a dd r ess, t he reby using 100% of memory . At the
end of d isplay of this second character , t he memory
address is inc reme nted for display of t he next two
c haracte rs .

TABLE 2-7
Signal Line Description Table

38

Wh en 8 bits are latched into the Υ input , t he lowe r 7
represents and ASCII character and the 8t h b it is called
the cont r ol b it . Th e re are 5 control cha racters th at control
the position of α ch a racte r on the c r t screen . If t he eig hth
b it (t he cont r ol bit) that was latched in is HI, t he character
is α cont r ol characte r . Control characte rs are not
displayed but rathe r affect position . Th e diffe ren t control
ch a racters are α Line Reset to reset the display to α new
line, Line Feed to move down α line, Carriage Return to
go back to the beginning of that line, Home Key to return
t he display to t he upper left h a nd corner of the crt and
End of Text to inte rrupt the microp rocessor afte r it has
d is p layed all the character s t hat it is s upposed to . After
an End of Text ch aracte r , t he mic roprocessor can start α
new d isplay cycle in any mode t hat is necessa ry .

Th e E nd of Text cont r ol cha racte r is used to interrupt the
microprocessor instead of the Address Generator as
previously described beca use the Address Gen erator only
overflows at 128, 256, 512 o r 1024 inc rements and the
possi b ility of displaying almost any number of character s
up to 640 exists . This c haracter is read only afte r all
d isplaya ble ch aracters have been displayed .

Of th e 10 outputs to the Vertical D/Α Converte r stage,
the upper fo ur bits represent the 16 li nes on the c r t
sc reen, wh ile the next 3 bits represen t the 8 individual
rows within the ch aracte r itself . The lowe r 3 inpu t bits
a r e un used . In t h e Horizontal D/Α Converter, the upper 6
bits represen t 64 possi ble ch a racters of which only 40
are d isplayable . Th e lower 4 bits represent 16 indivi dual
col umns with in α characte r , only eig h t of which are used
(See Display D/Α and Amplifie r description) .

Description

Theory of Operation-----7854

Address Generato r advance : positive edge active ; ind icates
that address generator should be increme nted to the n ext
a ddress .

Add ress Generato r Buffe r enable : active LO; enables the
address generator buffers to drive t h e system address bu s .

Address Delay : indicates α delay time, allowing the
Horizontal D/Α a nd Amplifier and the Vertical D/Α and
Amplifier to settle to new val ues .

Allows access time for cha racter ROM whenever address
inp uts to ROM cha nge .
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TABLE 2-7(CONT)
Signal Line Description Table

Sign,
Name

Edge
Conn . Sub-
In/Out Mode----'

Wave
Form
No. -.Description-

X-Y--------- 39 Starts du ιing8GDSΥ . Lasts fn ι - Θ50n σ .

y-T 40 Sartn during 13GUlf Laos kν -11 ρu

ΛDSΤRΒ X-Y Address Strobe : i is
trig_6~d__'enabling the Z-Axis for display of a point.

---- -------

ΑDXD Ρ1Ug'Ρ ALL 26 Address Ho ι izoma! Dkplay : memory address Hex E012; active
!Ν LO ; indicates that the microprocessor is sending information

to the horizontal circuitry via the data bus.

ΑDΥD P10Θ 'Ν ALL 1 Address Vertical Display: memory address Hex E01 4; active
!Ν ! LO ; indcates that the microprocessor is sending information

to the vertical circuitry via the data bus.

ΑWn/_S B 3 -Y Α Word Address Generator Least Siqnfi εaot Bit :
act ive H! ; fm cursor display, m control the polarity of the
A Word address generator.

ΘGDSΥ A1 CHAR 15 Bus Grant Display: active HI, indicates that the DMA
X-Υ 16 controller has glen authorization to the display DIVA Control
Υ'T 17 Logic to use the system address, data and control busses .

BGDSY P109-F
_1

ALL Active LO ; inversion of BGDSY.

____ IN ------------
aRDSΥ P109'C ALL 22 '23'24 DKηΑ 8u σ Request forDisp!uy active LQ indicates &at

OUT ! Display Control Logic would like to use the system busses to
obtain information from memory .

ΒRVVDSEL P1 09-5 Y 14 B Word Address Generator Select : active HI ; indicates that
Β VVond Address generator should be used instead of A Word
Address generator.

__
CHR ALL Character Mode Bit : active LO ; inverted display mode word

bit 8 indicating that display is in character mode .

CHR CHARACTER Chaιact*r Mode Bit: active H! ; display mode word
bit

8
indicating that current display is for character display.

CHR/WFM
____
P103'Ρ ALL Character or Waveform Display : HI indicates character

OUT diσp!ay ννhi!e LO indicates waveform display to Auto Focus
circuitry in the analog portion of the instrument .

CHRIDLF, CHARACTER Character Mode Idle : active LO ; indicates that the
character display mode is idle and no characters are being
displayed .

CHRSCΑΝ CHARACTER 27 Character Scanning : active H! ; indicates that he 5 »8
dot matrix of a character is being examined for information
concerning which dots should be displayed.



COLSELO
COLSEL I

COLSEL2

Character Column Select 0,1,2 : b ina ry coded lines
CHARACTER

	

I

	

Ι indicating wh ich of 5 col umns is cur rently being
scanned .

CHARACTER

	

I

	

I Ca rriage Retu rn : active LO; 1 of 5 control character
li nes indicating that the current characte r position should
be reset to t he beginning of the line .

C HARACTER

	

1

	

41

	

1 Dot Display : active LO; i ndicates t hat the dot time r h as
recognized that the p resent dot of 5 χ 8 matrix should
be displayed .

C HARACTE R

	

1

	

7

	

1 Dot Display On enable : active HI ; indicates th at column
scanner has recognized that present d ot of 5 χ 8 matrix
sho u l d he on and enab les th e dot timer accordingly .

C HARACTER

	

Ι

	

6

	

Ι Dot Strobe : negative edge active; determ i nes if Ζ-Axis
should turn on to disp lay α dot of α character .

ALL

	

Ι

	

Ι Inversion of D-8-ND-CE.

ALL

	

Ι

	

Ι Disp lay mode bit : active HI ; ind icates that system is in

TA BLE 2-7(CONT)
Signal Line Description Table

Inversion of CHRSCAN .

Character Ζ-Axis Drive On : active LO; indicates that current
flows to the Z-Axis to control t he intensity of each displaye d
dot of α character .

Character Col umn Advance : active LO ; i ndicates that the
present col umn of the cha racte r has fi n ished being scan ned
and t he next col umn should begin .

disp lay is id le .

Description

Theory of Operation---7854

Curso rs mode bit : active HI ; d is play mode word b it 9
i ndicates that cu r rent Χ -Υ d isplay is fo r cursors .
- ---- -------
Display M ode Word : Memory Address HEX ΕΟΟΟ active LO;
indicates that the mic roprocesso r is setting up the mode
of the next disp lay cycle .

Display mode Id le : active LO; i ndicates that the display
ci r cuit r y is no longer in t he process of d is p laying anyt h ing ;

display mode .

Display Off : active LO; indicates that the d is p lay analog
ou tputs and analog con t rol signals may produce
display .

α r ealtim e
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Signal
Name

ECHR

ΈIVDCR-R

EOC

ΕΤΧΤ

ΙΙSΥ

2-104

Χ -Υ
Υ -Τ

-------- ------------- --- --- -----

C HARACTER

TA BLE 2-7(CO NT)
Signal Line Descr iption Table

Wave
Form
No. Description

Display On : active HI ; enable signal for analog control
logic indicating that α sto r ed point (c haracter or waveform)
may be displayed .

HI at all times during α display cycle .

DMA Display W rite Enab le : active LO; indicates that
information on the data bus is valid and should be latched
on r isi ng edge .

E ven B yte of Cha racter Word : active HI ; i nd icates that the
character control logic is selecti ng the even byte of the
16-bit character word (D8-D15) fo r the ve r tical in put latch
data .

End Col umn of C ha racter : active LO; indicates that the
present col umn of the cha racte r being scanned is the last
col umn of that characte r .

End of Ch a racte r : active LO; 1 of 5 contr ol cha racter lines
ind icating t hat the con t rol character has been sca nn ed as
much as needed .

End of Characte r Readout : active LO; in dicates t hat the
c u rrent character display cycle is finished .

-------------

End of Text : active LO ; 1 of 5 con t rol characte r lines

indicati ng that the character buffer is empty and
character display is complete .

F irst Poin t Latch : active LO; ind icates that t he next
point or the p resent point to be d is p layed is t h e first
point of the waveform .

O u t or R ange, HI : active HI ; indicates th at vertical
point f rom memory is off t he displayable screen
(>5 divs above center screen) ; from overrange detector .

Also indicates that ho rizontal point from memory is off t he

displaya ble screen (>5 divs to right of center scree n ) .

Display Interr u pt : active LO; i n terru pt to microprocesso r
indicating that d isplay cycle is finished .

Line Feed : active LO; 1 of 5 control character lines
ind icating that c haracte r d is play shou ld i ncrement t he
li ne count .



TA BLE 2-7(CONT)
Signal Li ne Description 'Ta ble

Description

s hou ld be i n itialized .

Theory of Operation--7854

O ut of Ra nge, LO: active HI ; indicates t hat vertical
point f rom m emory is off the displayable screen
(>5 d ivs below center screen) ; from overrange detector .

Also indicates t hat horizontal poi n t from memory is off
t he displaya ble screen (>5 divs to t he left of cente r
screen) .

L i n e Reset : active HI ; 1 of 5 control character lines
positioning vertical ou tput latch/cou nter to t he last
line (line 16) .

Memory E nable : active LO ; i ndicates that i nformation
on th e address bus is valid to use (is stable) . Th is is α control
bus line .

Odd Byte of Characte r Word : active HI ; indicates t hat the
character control logic is selecting the odd byte of the
16-b it ch a r acter (DO-D7) for the vertical inpu t latch data .

Remove DMA B us Request : active LO; con t rol line from

DMA controlle r ind icating t hat Bus R equest shou ld be
removed .

System R eset : active LO; indicates that d isplay ci r c u it r y

Ch aracte r Readout Intensity Control : analog level of
0 V to -1 5 V controls inte nsity of d is p layed characters .

R eadou t Off : active LO; turn s off character readout .

Characte r R ow Select 0, 1 a nd 2 : b i na ry coded lines

indicating wh ich of the 8 rows of α ch aracter is
being sca nned .

Readout-Waveform Display Horizontal I nfo rmation ; analog
level of about -4 .5 V to +4.5 V; horizontal analog
information to drive horizontal amplifie r .

Readout-Wavefor m Display Vertical I nformation : analog
level of about -4.5 V to +4.5 V ; vertical analog
information to drive vertical amplifier .

- ----- -------

Readout-Waveform Ζ-Axis Curren t D r ive : 0-3.5 mA;
Ζ-Axis d rive to con t r ol intensity of display .

--- ------------
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Edge Wave
Signal Conn . S ub- Form
Name In/Out Mode No .

LO Υ -Τ

Χ -Υ

LR CHARACTER

ΜΕΜ Ρ 109-17 ALL
OUT

Ι

OCHR CHARACTER

RBR P109-D Ι ALL 8

IN

FffffΕ'Γ Ρ 109-Τ Ι ALL
IN

ROINT Ρ 109-9 Ι CHARACTER
IN

ROOF Ρ 109-Κ lCHARACTER
IN

ROWS ELO
ROWSELI CHARACTER
ROWSEL2

RO-WFMX J12 ALLΙ
OUT

RO-WFMY J 11 ALL
OUT

R Ο -ΖΑΧΙS Ρ 110- Ε ALL
OUT



Theory of Operation--7854

2'106

TABLE 2-7(CONT)
Signal Line Description Table

Description

Real Time mode h it : active HI ; display mode word
~
bit

12 ind wat ing that rovkimo waveMrm is to be interlaced
with the digital display

Real -l-ime DKplay Off: active HI ; indicates that the
~ ana!og scope should bo shut off so display may use crt .

Real Time Z-Axis Off: active LO; indicates that
display system is *n use εrt . Analog Z-Axis is disabled .

----------

READ/WRITE εσntr o! bus line : HI indicates a read from data
bus. LO indicates a write to data bus.

Start Display: active LO ; hardware control flag
from microprocessor indicating that a display cycle should
start . Cycle begins on rising edge .

Vyc oσ mode h it : active HI ; indicates that waveform
should be displayed in vector mode . Display rnode word bit 3.

Write Enable : active LO ; control bus sQnal
indicating that data on the data bus is valid.

VVaνehσm Intensity Control: analog level 0 V to '15 V;
controls intensity of waveform points .

VVaνohoιm Point Display: active LO ; indicates that a
poin t frorn memory has been obtained and point has begun
to be displayed . When in both stored and scope mode (BOTH),
only alternate points of waveform will be displayed.

Waveform Display Z-Axis On : active LO ; turns the crt
Z-Axis current drive on .

VVaveλσm input Select 1 and 2 : active I& ; togeMer select the
odd or even byte of the character word to be latched into
thεΥ Input yWvx/L atrh .

When VVS1 is LO, D4-D7 is selected . When WS2 is LO,
D8-D1 1 is selected .

Horizontal Clock active Hl .

!nε romo/*σ Me horizontal counter by 2 to form the next column
of the εhura σιe, .

Latches the horizontal information on the date bus into the
horizontal latch .

Increments the horizontal counter by the points per waveform
variable stored in the points per ννaνoform latch .

_--------
Edge Wave

Signal Conn . Sub- Form
Name In/Out Mode

RΤ ALL.

RΤM0FF ALL

RΤMΖOFF P109 -r ALL
OUΤ !

R/VV 13109-1-1 ALL

STADSY P109'12 ALL 19

!Ν !

VΕCT %'Υ

Y-T

WE Ρ109'18 ALL

VVFM !ΝΤ Pl Π9'Ν !X'Υ
! Y-T

WP MTV, X'Υ 45

Y-T

WFVIZZON X'Υ 40

y~

VVS1 CHARACTER
VVS2

Y-T
X'Υ

XCLK ALL

CHARACTER 30

X'Υ 31

Y-T 32



Signal

	

Ι Conn .

	

Ι Sub-
Name

	

Ι In/Out

	

Ι Mode

XCLK 1

ΧDΜΆ

ΧΗΙ

XLO

'TSΤRΟΒΈ

XWE

TABLE 2-7(CONT)
Signal Line Description Table

Wave
Form
No.

I nve rsion of XCLK .

`theory of Operation ---7854

Description

Ho r izontal Point Direct Memory Access : active LO;
ind icates that the p resen t or next DMA cycle will
contain horizontal info rmation i nstead of vertical
i n fo rmation .

Horizontal Offscreen R igh t : active HI ; indicates t h at point
is off sc reen (>5 divisions r ig ht of center screen) .

Horizontal Offscreen Righ t ; active HI ; indicates that point
is off screen (>5 divisio ns right of center sc reen ) .

Horizontal Load 1 : active LO ; indicates that info rmation
f rom the data bus is being loaded i nto α po r tion of the
horizontal latch .

Ho r izontal Load 2 : active LO; i nd icates that i n fo rmation
de r ived from present horizontal location and t he points
per waveform i nfo rmation will be loaded into the 4 L SB of
t he horizontal latch on the next XCLK1 .

Enab les t he 4 LSBs of the horizo ntal latch to i ncremen t
by 2 on next ELK, .

H orizontal Incremen t Strobe : active LO; ind icates that
microprocessor is loading the character column increment
(=2) into t h e points per waveform latc h .

Ind icates that microprocessor is loading points per waveform
i ncrement information from the data bus into th e points per
waveform latch .

DMA Horizontal W rite Enable : active LO ; i ndicates that the
i nformation present on the data bus is valid horizontal
i nformation .

Χ - Υ mode bit : active HI, dis play mode word b it 5 ; wh en HI,
ind icates that cu rr e n t display cycle is i n Χ -Υ mode ; wh en L0,
ind icates that current display cycle is in Υ -Τ mode .

H o r izontal-Vertical Analog In hibit : active HI ; i ndicates that
h orizontal a nd ve r tical a nalog sections have been disabled
so digital display ca n use cr t .

Analog scope Ho rizontal-Ve r tical ON : active LO; indicates that
analog data f rom p l u g-ins is to be sampled .
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5 ΚHz ψ1

5KHz 02

2.108

Edge

TABLE 2-7(CONT)
Signal Line Description Table

2

3

4

Vertical Input Latch Data Bus T active H[ c"trol
character bit indicating that remaining 7 bits represent
a control character .

Vertical Off Screen Up : active HI ; indicates vertical
Point is n# εrt screen ; >5 dws above center screen .

Vertical Off Screen Down : active HI ; indicates vertical
point is n# εrt screen ; >5 divs below center screen .

Vertical Output Latch Enable : active LO ; indicates that data
from the Vertical Input Mux/Latch is being transferred to the
Vertical Output Latch/Counter .

Vertical Row Clock: active LO ; decrements the row counter
portion of the Y Output Latch/Counter on every other count of
th e 6-MHz 01 clock .

Vertical Input Latch Strobe : active HI ; indicates that
vertical information from the data bus is being latched
into the Vertical Input Mux/Latch .

-----
Indicates that character information is being latched
into vertical input latch .

Z-Axis On enable : active HI ; indicates that the
digital display may turn on the Z-Axis if appropriate .

Τhnoo'mogah eqzε!nεl phase 1 : active HI ; free-running clock

~ frnm miεroprnεoσyo ι board . Frequency of 3-MHz νν i th about
cycle . Used for timing purposes .

Three- megahertz clock, phase 3 : active HI ; free-running clock
from microprocessor board . Frequency of 3-MHz with about

~ 25% duty cycle . Used for timing purposes .

Si*moUahoυz clock, phase 1 : active HI ; free-running clock
with frequency of about 6-MHz with about 50% duty cycle .
Used for timing purposes .

Eight-kilohertz mode bit : active HI ; when LO, indicates
that characters should be displayed one immediately
following the preceding one with no time delay between
characters . When HI, indicates that characters should be
displayed one every 100-125 psec . Scope mode only .

Five-kilohertz phase 1 and 2 ; from Timer in RO Acquire
circuiRy indicates when Me next character readout should
begin (in SCOPE mode only) .

ΖOΝ

3Kη Hz ψ1 Ρ109'13

!Ν

3KηHz ψ3 P109'14

!Ν

0yNHz ψ1

8KHz

Signal
Name

Conn .
In/Out

Sub-
Mode

==~'_____==:===1

νD7 CHARACTER

ΥH!

ΥL0
~ ΥΤ

ΥOUΤEΝΑΒLE χ'Υ

Υ'T

YRR~~ LUK CHARACTER

ΥSΤRΩ8Ε X-Υ

Υ'T



DISP LAY D/Α AND AMPL I F I ER

The Display D/Α and Amplifier ci r cu it r y p rovides
conve rsion of th e 10-bit vertical an d horizontal binary
data codes from t h e Vertical and H orizontal Display and
Con t r ol c ι r c ιιίτs to a nalog voltage levels, provid i n g vertical
and horizontal deflection for digitized wavefo rms a nd
characte rs to be displayed on t h e crt, either i n dot o r
vector formats . Α schematic of the Display D/Α and
Amplifie r circu it is given on diagram 34 in Section 7,
Diag rams a nd Circu it Board Ill u st r ations . The schematic
is divided by gray sh aded li n es separating the circuitry
i n to major stages . The following descri ption uses these
stage names to aid in locating and identifying the
com ponents a nd portions of ci rcu it ry desc r i bed .

HO R IZONTAL AN D VERTICAL D/Α
CONVERTER

Th e Ho r izontal a nd Vertical D/Α (digital to a nalog)
Conve rte rs ope rate in t h e same manner . Therefore, only
th e Horizontal D/Α Converter will be d iscussed , with any
d ifferences noted applicable to the Vertical D/Α
Converter .

Th e H o r izontal D/Α Co nve r ter stage consists of U1010
an d accepts 10-b it binary codes from the H orizontal
Display and Cont rol ci r cuit (diagram 33) at its inputs, p i n s
4 throug h 13, representing un ique horizontal c rt
displacements . Th is 10-bit code allows fo r t h e sinking of
1024 unique an alog c u r rents at its ou tpu t, pin 3, f rom
th e H orizontal Curren t Summer and Am plifie r stage,
each resu lti ng i n α uniq ue ho r izontal displacement of the
cr t beam (see F ig ure 2-48) .

The voltage refe rence levels at i nput pins 15 and 16
determ ine the maximum amount of current the device
may sink at its output, pin 3, in the case of all 10 inputs
being HI . The -V ετε F is α HI impedance i nput and t he -10
volt level determi ned by voltage divi de r R 1103 and
R 1102 is sensed at pin 15, res ulting in α si m ila r level at
pin 16 . -Th is causes 1 mA of curre n t to flow in R 1110 .
This current is doubled internally to 2 mA and is the
maxim um current the device may sink at p i n 3 . Th is
current may be divi ded into 1024 (2' ° ) equal pa r ts, any
m ultiple of wh ich is representative of α valid 10-bit code
at the device's input pins .

Theory of Operation---7854

P i n 16, t he +Va ε F, is also tied to the H orizontal Cur rent
Summer a nd Amp lifie r stage to ch ange th is reference
level i n the case of α c haracter, rather t han α d igitized
waveform display . This functio n will be d iscussed in t h e
H orizontal C urrent S u mmer and Amplifier stage
description .

The Vertical D/Α Converter stage va r ies f rom the a bove
desc r i ption only i n that its i nputs a re derived from the
Vertical Dis p lay and Control circ u it ( diag ram 32) an d that
the voltage refere n ce level at pi n 16 is always fixed .

HO R IZONTAL CURRENT SUMMER AND
AMPLI FIER

Th e Horizontal C urrent Summer and Amp lifie r circu it
algebraically adds cu rrents from various functional
sources resulting in α comb ined current flowing in
R 1511 via R1513 and Gain ad j ust ment R1300 . Th is
current results in α voltage at ou tput pin 6 of U1505 t hat
va r ies i nve rsely and p roportionally to any current
dependent voltage cha nge a p plied to input- pin 2 of
U1505 . Α c hange in cu rrent within t h e Horizontal
Cu rren t Summer a n d Amplifie r stage and thus the outpu t
voltage at pi n 6 of U 1505 may be caused by several
diffe rent events occur i ng .

Assume that the semiconducto r switches U1410 and
U 1310A are open and U 1310B is closed due to the CHR
(character) level being HI and the Χ HI and Χ LO levels
being LO. This is the condition present when α digitized
waveform is b eing d isplayed . Any change of data at the
inputs of the Horizontal D/Α Converte r results in α
change in current flowing in R1511 and thus α change in
the voltage at the outpu t of U1505 .

If the overrange detector dete rmi nes that α point of α
waveform to be d isplayed will be outside of the normal
c rt disp lay a rea (as in the case of expand ing α wavefo rm
horizontally), eithe r the Χ HI or Χ LO levels f rom the
Horizontal Display a nd Control ci r cuit will go HI when
these points are to be displayed . This HI opens U1310B
and closes either U1410A or U 14108, depending on
wh ic h side of t he no r mal crt display area the point to be
d is played would fall . When one of these switches closes,
α predeter mined amount of positive or negative curren t
flows in R1511 . Any horizontal value outside of the
normal c r t display a rea resu lts i n only two possible
horizontal displacements, regardless of what the
magnitude of its displacement wou ld have normally
been .
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IFFX +4 V 1023

Ι 99Χ +3 .2 V

Ι33Χ

OCCX

066χ

ΟΟΟΧ 0 512

F99X
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ECCX

Ε66χ -3.2 V

DISPLAY OF STORED WAVEFORM DATA ON THE CRT

ILLUSTRATES THE RELATIONSHIP OF
DIGITAL DATA INPUT TO THE DISPLAY
SYSTEM AND THE RESULTING ANALOG
VOLTAGES OUTPUT DETERMINING

POSITION OF Α DISPLAYED POINT ON THE CRT
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Figure 2-48 . Crt Display.



Assume now that the switches with in U 1410 a r e open,
U1310B is closed, and U 1310A now closes with t he
p rese nce of α LO EH-R level at pin 3 of U1310A f rom t he
Vertical Disp lay and Control circuit (diagram 32) . These
are the cond itio ns necessa ry for the disp lay of an
al phanumeric character on the c rt . Normally, when
disp layi ng α digitized waveform, t he data applied to the
inputs of the D/Α Converte r , U 1010, res ulted in α
specific current flowi ng through R 1511 . Now, however,
since U1310A is closed , additional cu rr e nt sink ing
capab ility is added to U1010 due to the inc reased
reference cu rrent from ground to p i n 16 of U1010
through R 1210, U1310A, R 1200 and R 1105 . Th is
effectively increases t h e "apparent" gain of t he
H orizontal C urrent Summer an d Amplifier stage .

During normal hig h resolution display of α d igitized
waveform, it takes 1024 horizontal points o r steps to
sweep the crt beam from one side of the crt display
graticule to the other . D ur ing the display of α li n e of 40
alphan umeric cha racter s, however, only 640 of these
horizontal points would be used . By increasing the
"apparent" gain of th e Horizontal Cu rrent Sum mer and
Amplifie r stage, these 640 steps will sweep the c rt bea m
comp letely across the face of the crt . The C H G (cha r acter
horizontal gain) a dj ustme n t, R 1200, is used to accu rately
adju st t h is gain so t hat the 40 alphanu meric characters
fill t he horizontal length of the crt graticule . The
H orizontal Offset adj ustment, R 1205, is u sed to cente r
the alpha nu meric display on the crt . Horizontal Gain
adj ustment, R 1300 sets the ove r all gain of t h is stage .

VERTICAL AND HOR IZONTAL VECTOR
GEN ERATOR
Ope ration of the Vertical Current Summer and Amplifie r
stage is similar to that just desc r i bed fo r the Horizontal
C urrent Summer and Am plifie r when displaying d igitzed
waveforms . Switches with in U1300 a re norm ally open
wh ile U1200A is normally closed to pass th e signal
cu rrents from the Vertical D/Α Converter, U900, to the
cur rent am p lifier, U 1500 . As before, if t h e
microprocesso r determines that point to be d isplayed will
be outside the predetermi ned limits (±5 cm from graticule
center) eith er the Υ HI o r Υ LO level f rom the Vertical
Display a nd Control circu it will go Hl . T h is ope ns U1 200A
a nd eit her α positive or negative cur re nt flows i n R 1603,
depend ing on whether th e upper o r lower limit has been
exceeded . Only two vertical deflections a re possible for
points o u tside the predetermined limits .

During display of an alphan umeric character , t he
switc hes wit h U 1300 are once agai n open wh ile U1 200A
and U1200B a r e closed .

Theory of Operation----7854

Each alphanumeric cha racter is displayed in th e form of α
5 Χ 8 dot matrix wit hin α large r 8 χ 8 matrix, (see
Fig . 2-47) . Since each ch a racter is only 5 col umns wide,
the other th ree columns fo rm α sepa rating boundary
between characters, t hus, adequate horizontal spacing is
ach ieved . The vertical component of each cha r acter,
however, uses all of t he eight vertical positions availa b le .
To kee p ch aracte rs from blending into those above and
below them, each ch aracte r must be reduced in heigh t
(see F ig . 2-49) .

Th is is accom plished by applying currents to the i nput of
the cur rent surnmer , U 1500, th at sub t ract from the total
ve r tical deflection of α ch aracte r . The 3-bits of the binary
code determining wh ich of t he 8 possi ble vertical
positions for α point with i n α character d is p lay are
applied to current limiting resistors R900, R 1001, and
R800 . E ach of the eigh t possible b inary addresses f rom
t he Ve r tical Display and Amplifie r circu it (diag ram 32),
causes α uniqu e amount of current to be sub t racted from
the ve r tical deflectio n current for that cha r acter, thereby
sh ri nk i ng the displayed ch a racter from what it woul d
have bee n .

Potentiometer R1106 (CVO) provides adjustmen t for
ve r tically offsetting the alpha nu meric readout display,
wh ile R 1100 (CVG) sets th e gain of the vertical portion of
the readout display .

VE RTICAL CURRE NT SUMMER AN D
AM PL IFI ER

Operation of the Vertical and Horizontal Vector
Generators is i dentical, therefo re only α d iscussion of the
H orizontal Vector Generator will be given .

The an alog voltage steps at the output of the Ho r izontal
Current Summer and Amplifie r stage, pin 6 of U 1505,
resulting when digitized i nformation is to be displayed ,
are applied to the input voltage d ivi de r of the Horizontal
Vector Generator stage, R 1512 and R1610 . These
resistors, along with C1601, 1-1611, C1610, 1-1610,
C1512 and C1612 fo rm an rcl network t hat ch anges
these sudden analog steps into α smooth transition f rom
on e level to the next . Th is resulti ng voltage is a pplied to
the voltage follower, U 1620Β , to be cu rren t buffe red . The
gain of this stage is set by the Horizontal Vectors Gain
adjustment, R1621, and th e offset i n the position of the
vector d isplay may be varied by Horizontal Vecto rs Offset
adjustment, R1620 .
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OUTPUT S ELECTO R

The Output Selector stage provi des selectio n of either dot
or vector display of digitized waveforms an d amplification
of the selected signal .

The Output Selector IC, U1720, selects eit he r the dot or
vecto r mode of disp laying d igitized waveforms depending
on th e level of th e Vect (vector) command at its input p i n s
1, 8, 9 and 16 . When U1720 is enabled, and the Vect
comman d is LO, horizontal and vertical information fo r α
dot display is a pp lie d to the Vertical an d Horizontal
Amplifie r circu its ( d iag rams 9 and 11 respectively) . If the
Vect command is HI, i n fo r mation fo r α vector d is play is
applied to these amplifiers . When U 1720 is disabled , no
digital display information may be applied to the Vertical
or H orizontal Amplifier circuits . At th is time U1730 is
enabled and both outputs are tied to ground potential .
Alphan u meric characters are always displayed in dot
mode .

Z-AXIS DRIVE

The Ζ-Axis Drive stage consists of Q1830A, Q1830B ,
Q1830 E , Q1930A, Q1930 B , 01930E a nd t hei r
associated components . Th is stage determines the
intensity of α stored waveform or alphanu meric readout
display . Th e WFM I NT (wavefo rm intensity) and ROI NT
(readout i ntensity) levels a re derived from user adjustable
potentiometers on t he Front- Panel Controls circuit,
diag ram 17 .

The adjustable analog voltage levels app lie d to the
emitter s of Q1830E and Q1930E throug h R1832 and
R 1 930 dete rmine the amount of curr en t that will flow in
t he R O-ZAXIS line . Wh en th e CWRZON a nd 0ΡΜΖΟΝ
levels are HI, all currents flowing i n Q1 830E and Q1 930E
pass throug h Q1830A and Q1930A respectively .
However, wh en the ~5H_RZON οι\FΛΛΖΟΝ level is LO, the
correspond ing adj ustable analog current flowing in
Q1830E or Ο 1930Ε now flows throug h Q1830B or
01 930B respectively . This current is applied to the Ζ-Axis
and Amplifier circu it (diagram 13) and provides the drive
signal for d is p lay of stored waveforms or readou t
ch a racte rs .

AN ALOG SCOPE CONTRO L LOGIC

Th e Analog Scope Control Logic stage generates time
related control signals used to c hange t h e operating
modes of the analog portion of th is inst r u ment . For th e
following d iscussion, refer to the Display D/Α and
Amplifier sc hematic and its accompanying ti ming
diagram on diagram 34 in Section 7, Diagrams and
Circu it Board Illustratio ns .
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When eith er the ΧΎΟΝ level goes LO (i ndicating that
analog plug-in information is to be samp led ) o r the
RTM O FF level goes LO (ind icating th at the real-time
scope d is play is on), t h e DSYOFF ( d isplay off) level at the
outpu t of U2010D goes LO . RTMO FF is HI whenever the
real-time display is shut off as indicated by the FIT (real
time display) level being L0 . Otherwise R TMOFF
altern ates betwen HI and LO as dete rmi ned by the
WFMPT (waveform points from memory) or C HRSCA-N
(scope mode characte r ) d isplay contr ol levels .

As DSYO FF goes LO, the O u tpu t Selector stage is
d isab led through Q1820 and U1720 . Th is also g rounds
the RO-WFMX ( horizontal readout-waveform) and RO-
WFMY (ve r tical readout-waveform) outputs through
U1 730 .

When DSYO FF goes LO, ΖΟΝ (display Z-axis on) is tu rned
off immediately, disab li n g t he Ζ-Axis cu r rent drive . After
α d elay of about 100-150 ns (ca used by R 2310, R2311
and C2310), ΧΥΙΝΗ (X-Υ in h ibit) and CHR/WFΛΛ
(character/waveform select) go LO . RTMZOFF (real-time
Z-axis off) goes HI about 250-300 ns afte r DSYOFF goes
LO as determined by R2302, R 2312 and C2400 .

When DSYOFF returns HI, i ndicating that the d isplay
system is i n control of the c r t display, the Output Selecto r
stage is re-enabled and its ou tputs a re disco nnected f rom
g round ; RTMΖOFF goes LO without α delay . ΧΥΙΝΗ goes
HI afte r about 100-150 ns, in hibiting real-time deflectio n
signals, and the C HR%WFM level is set depend ing on th e
CHR (character) input level to U2010C . About 9Π0-
11 Π0 ns after DS-YC5-FF returns HI ( determi n ed by R2300
R2301 and C2300), ΖΟΝ retu rns HI to allow display of
sto red waveform or character information .

GPIB

The G P IB (general purpose inte rface bus) provides α
comm un ication and control lin k so that mu lti p le
inst ruments may inte ract with each other under the
di r ection of α system "controller" . The circuitry p roviding
G P I B interface f u nctions is shown on t he G P I B
schematic, diagram 35 in Section 7 , Diagrams and
Circuit Board Illustrations . Th e sch ematic is d ivi ded by
gray sh aded lines sep arating the circu it r y into major
stages . These stage names a re used to aid in locating
and i dentifyi ng the components an d portions of ci r cuit ry
disc u ssed .

All i nte rface and cont r ol functions of the 7854 G PI B
ci rcuitry are adherent to IEEE standard 488-1978 .
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THE IEEE 488-1978 STANDA RD

Th e IEEE 488-1978 standard defines α byte-serial b it-
parallel i nterface system elect r ically, functionally and
mechanically as well as specifyi ng te rminology and
system limitations . Th is system implements α 3-wi re
handshake system wit h each data transfer f rom α
"talker" to one o r more "listene rs" . Α "talker" is α G P I B
device sen ding data wh ile α "listener" is one that
receives data f rom α "talker". All GP IB i nfo rmation is
tra nsferred at standard TTL levels using n egative logic
(i .e . LO=true) .

Th e GP IB interface has 16 external connections which
are used for 3 sep a rate types of fu nctions . Inputs D101
th roug h D108 (data input/ou tpu t) are u sed specifically for
t ransfe r of data between GP IB devices .

Five othe r lines are used to manage the flow of
i nfo rmation over the i nte rface li nes . The ΑΤΝ (attention)
level, wh en active, disables the current talke r and
listene r s and ma kes all devices listen to the cont roller .
1FC (interface clear) is used to put the interface system
into α known q uiescent state . The SRQ (service request)
li ne is used to in dicate to the co nt r olle r t h at α device on
the bus is i n need of service and an inte rrupt is requested
(t he controller determines which devices may tal k or
listen at any time) . The RE N ( remote ena ble) command
selects either α remote or local source of device
prog ramm i n g . The ΕΟΙ (end o r identify) li ne is used to
signal the end of α multiple byte transfer and is used i n
co nj unction with ΑΤΝ to execute the pa r allel polling
seq uence .

The three remaining li nes are associated with th e
handshake process and are the DAV (data vali d ), ΝRFD
(not ready fo r data) and NDAC (data not accepted) lines .
Thei r ti m i ng r elatio nsh ip s during the handshake process
a re s hown in Fig ure 2-50 . E ach data byte t ransferred by
the i nterface system u ses the handshake process to
exchange data between so u rce (typically α tal ke r ) and
accepto r (typically α listener) . The following list of events
is related by n umber to the state c hanges shown in
Figu re 2-50 a nd the flow cha r t shown in F igure 2-51 .

THE HAN DS HAKE PROC ESS

1 . The sou rce (talke r ) initializes t he active LO DAV (data
vali d ) to α HI level, ind icating t hat data is not valid .

2 . The accepto rs (listene r s) initialize the active LO NRFD
(not ready fo r data) level to α LO (none are ready fo r data)
and set th e active LO NDAC (data not accepted ) level to
LO (none have accepted data) .

3 . The source checks for an erro r condition (bot h NR FD
and NDAC at α HI level) and then sets α data byte on the
DIO (data in/out) lines . After the data has been placed on
the DIO lines, the so urce delays to allow the data to
settle on these lines .

4 . When th e acceptors have all i ndicated read iness to
accept the first data byte, the NRFD level goes HI .

5 . Th e source, upon sen si ng the HI NRFD level, sets th e
DAV level to α LO, indicating th at t he data on the DIO
lines has settled and is valid .

6 . The first (fastest) acceptor sets the NRFD level LO,
ind icati ng that it is no longer ready for new data, and
accepts the present data . The remaining acceptors follow
at t heir own rates .

7 . The first accepto r sets its NDAC level to α ( p assive) HI,
in dicating that is has accepted the data . (N DAC remains
LO du e to the other accepto rs actively dr ivi ng NDAC LO.
The te rm "passive" means that if any ot her device is
"actively" driving this line to the opposite state, the
passive level is overr i dden .)

8 . As the last (slowest) acceptor accepts the present data,
the NDAC level goes to α (passive) HI, indicating th at all
accepto rs have accepted the data .

9 . The source, havi ng sensed the HI NDAC level, sets
DAV HI . Th is ind icates to the acceptors th at the data on
the DIO lines m ust now be considered invalid .

10 . Th e source may c h ange the data on the DIO lines at
t h is time and now delays to allow this data to settle if
chan ged .

11 . The acceptors, upon sensing th e HI DAV level (step 9,
above), set t he NDAC level LO in preparation for the next
cycle . The NDAC line goes LO wh en set by the first
acceptor .

12 . The first accepto r indicates th at it is now ready for
th e next data byte by setting its NRFD level to α ( p assive)
HI . (NRFD remains LO du e to other acceptors actively
driving it LO.)

13 . When the last accepto r i ndicates that it is ready fo r
th e next data byte, the NRFD level goes (passive) HI .

14 . The source, sensing t hat NRFD is HI, sets the DAV
level LO, ind icati ng t hat the new data on the DIO lines
h as settled and is valid .

15 . The fi r st accepto r sets the NRFD level LO, in dicating
t hat it is not ready to accept any change of data, then
accepts t he present data . The ot he r accepto rs follow at
their own rates .
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Figure 2-50 . GP IB Three Wi re H andshake state d iag ram .
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SOURCE

NDAC SIG NALLINE STAYS LOW UNTIL

ALL ACCEPTORS HAVE ACCEPTED IT

	

[SET Ν[

Fig ure 2-51 . GPIB Handshake flowchart.
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16 . Th e first accepto r sets its NDAC level to α ( p assive)
HI, indicati ng th at it h as accepted the data (as in step 7
above) .

17 . Th e last accepto r sets the NDAC level (passive) HI,
indicating that it h as accepted t h e data (as i n step 8
above) .

18 . The source, having sen sed that NDAC is HI, sets DAV
HI (as in 9) .

19 . The source removes th e data byte from t he DIO
sign al lines after setti ng DAV HI .

20 . Th e acceptors, upon sensi ng the HI DAV level, set
NDAC to α LO level i n preparatio n fo r t he next cycle .

21 . Note t hat all t hree h a ndshake lines a r e at t h ei r initial
states (as in steps 1 and 2 above) .

GPIA

The G PIA (general purpose inte rface ada pter ) consists of
U220, α 40-pin IC specifically designed fo r GP IB
applicatio ns . The purpose of the GPIA is to provide
inte rface between the IEEE 488 Standa rd in strument bus
and t he mic roprocessor .

Sixteen of th e pins of th is IC are related d i rectly to the 16
p ins of the G P I B inte rface co nnector discussed in the
IEEE 488-1978 Standa rd description above . One of
th ese, the ΕΌΙ is under the con t r ol of t h e Τ/R 1
(transmit/recieve) level . In add itio n , eig ht pins (DO-D7)
are bi-directionally buffe red to t h e Data Bus for t ransfer
of data to and from th e Data Bu s .

The R/W ( read/write) level, in conjuction with the t hree
registe r select pins ( R SO, R S1 and R S2) tied to the
add ress bus of t he mic roprocessor system, address one
of 15 registers inte rnal to the G PIA IC . These registers
a re used for data storage, status monitors and interr upt
functions . Th e ASE (address switch e nable) output is also
add r essed by these four li nes and , when addressed,
allows an external, user defin able data byte (set by
switches on the rear panel) to be placed on the Data B us .
Th is d ata byte represents the "address" of t h is
instrument with i n α more complex GPIB system as
add r essed by the controlle r over the G P I B .

The RESET line is used to initialize the GPIA ch ip dur ing
the power up sequence . Α LO RESET level is requ i red to
i n itialize the IC . The CS (ch ip select) input is used to
select the GPIA . The CS must be LO to select the device .
The IRQ (interrupt request) line is tied to the interrup t bus
of the mic roprocesso r and indicates, when LO, that_the
GPIA requ ires se rvice by the microprocesso r . Th e Τ/R 2
(t ransmit/receive) output provides selection of whether

MPU I N TE RFACE

G PIB I NTERFACE
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this i n st rument is t ransmitti ng or receiving data ove r t he
GP IB by con t rolling the bi- directional buffers to the GP IB .
The Clock inpu t fo r the GPIA stage is the 02 pin . The
DMA (di rect memory access) cont r ol pins and the trigger
i nput pi n ar e not used i n th is i n st rument. The remain ing
pins of the GPIA IC are power supply connections .

The MPU (microprocessor unit) interface stage consists
of U330A, U330B , U430A a nd U430B . Th ese ICs are t r i-
state buffers con t rolled by the Control and Timing Logic
stage . When enabled , U430B a nd U330A bu ffe r t he eig h t
most significa n t bits f rom the Data B us to the GPIA . Data
from th e GPIA is buffered to the eigh t most sig nificant
bits of the data bus when U430A and U330B are
enab led .

The G P I B Interface stage con ists of U 110, U 120, U130
and U310 wh ich are bi-d i r ectional non-inverting
buffe r i n g transceivers . T h e sixteen li nes of the G P IB are
con nected (buffe red ) to th e GPIA and vice-ve rsa through
these devices, providin g current levels compatible with
the IEEE 488-1978 sta ndard . The t ransmit/ receive
outputs, Τ%R 1 and Τ/R 2, of th e GPIA dete r mine wh ich
of t he GP IB lines are in the transmit or receive mode at
any time .

CO N TROL AN D TI M I NG LOGIC
Th e Control and Timing Logic stage consists of U 510,
U 520, U 530, U610, U620, U630, Q700, Q701 and their
associated components . It provi des the necessa ry logic
fo r inte rfacing mic roprocesso r control a nd clock signals
to th e G PIA as well as provid i ng addition al logic fo r
controlling Data Bus and G P I B interface functions .

The G PIA IC, U 220, was desig ned to be used wit h α
microp rocessor other th an the one used in t his
in st ru ment, therefore some signal inconsistencies exist .
On e such case is in t he characteristics of the clock
req u i r ed by U220 a nd t h at produce d by th e
mic roprocesso r clock . Integrated ci r cuits U510C, U620A
and U620B toget her create α f r ee-ru nning 02 clock pulse
compati ble with U220 that is asynchronous to th e
mic roprocessor clock . S h ift r egister U520, in co nj unction
with U 530B , U610A an d U 630F produce α simila r clock
synchronized to the system mic rop rocessor . One or th e
ot her of t h ese clocks is used , depe nd i n g on
mic roprocesso r stat u s .

In t he initial stage (when the GP IB is_

	

not bei ng used), t he
HI G P I B level applied to U530C gene rates α HI G P I B DLY
level going to t h e microprocessor . Th is tells the micro-
processor that it doesn't h ave to wait on the G P I B , and
normal mic roprocessor operation continues .
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Since U220 is α state device, meaning that α clock is

r eq uired fo r it to c hange states i nternally, α clock must be

supplied to U220 so that it may perform its GP IB
interface functions . Th is clock is developed from the
3-MHz 01 clock and may be either f ree-runni ng or syn-

c h ro n ize d to t h e system m icroprocessor . Th e

synchronized clock is developed by U520 wh ile U620A

and U620B develop the f ree-ru nning clock which allows

t he GPI B ci r cuit to mon itor G P IB activity external to the

instrument .

On power up, th e R ESET level mo mentarily goes LO to
set the Q output of U610A HI (th rough U630B and
U630F ) . Now, t he first HI GPB level app lied to U510C
throug h U630E results in α HI at U620A's J inp u t . The

Φ 1 clock to U620A toggles its Q output, p in 12, at α
1 .5-MHz rate . Si nce the GP IB level is HI at the J input of
U 620B , its Q output at pin 9 also toggles and α 750- kHz
clock is developed . t h is is applied t hrough U510D to the

clock input of U220 pin 6 . Th e HI GP iB level applied to

U 630E is inverted and d isa bles t he sync hronized clock by
holding U520 in its reset state .

If the G P I B is requ i red to commu nicate with the
microp rocessor to do α memory cycle, α clock

synchron ized to the system microprocessor is requi red .

Th is is done by using α shift register to synthesize α clock

with th e proper characteristics using the existing 3-MHz

011 clock. Figure 2-52 shows α timing diagram to further

cla r ify the followi ng description of the GP IB memory

clock cycle .

When it is determined that the microprocesso r needs to
use the GP IB for α memory cycle, the f ree-running GP IB
clock must be te rmi nated in an orde r ly manner before the
synchronized clock is sta rted to insure that all data
t ransfe rs are valid .

When the GP IB level goes LO, i ndicati ng the beginning of

α G ΡΙΒ cycle, α LO GP IB DLY is generated telling the

mic roprocesso r to wait while the clock source fo r U 220
ch anges . Also at this time, t h e J inpu t of U620B goes LO
and the in pu t at p i n 9 of U 51 OC goes HI . If then outpu t

of U6208 is HI at this time, the outpu t of U 510C applied

to the J i nput of U620A will go LO . If the Q output is LO,
the next clock applied to U620B will toggle it HI and α LO
results at the J in put of U620A . In eit her case, the LO
level at the J input of U620A inh ib its any further clock
pulse to U620B , thus stopping the f ree-running clock .

While the free- r unni ng clock was being used (G P I B HI),

U520 was held in α r eset condition (all ou tputs LO) by the

LO level at th e output of U630E . Now thoug h, when the

GPIB level goes LO, U520 is e nabled and begins shifting

t he d ata level at its Α inpu t to its Q outputs wit h

consecutive 3-MHz 01 clocks . After the Q o utpu t of
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U620B goes HI, indicating that the free-r unning clock is

being tu rned off, α HI is clocked to U520's QA output on

the risi ng edge of the next 3- MH z Φ 1 clock . This is

applied to th e clock inpu t of the flip-flop U 610A .

Previously, when the GPIΒ level was HI, U610A was held
in α set condition due to the LO applied to pin 10 . Its Q

output to th e CS (chip select) input remai ned HI, d isablin g

the G PIA ch ip . Now, when the GΡΊΒ level goes LO
indicating α GPI B cycle, the level at U610B's set input

goes HI, enab li ng the flip-flop . Th e pulse applied to

U 610B's clock input from th e QA Output of U520 clocks

whatever logic level is present at U610B 's D input to its

Q ou tp ut . Α LO at the Q o utput of U 61 0B applied to the

CS inpu t of U220 enables the G PIA ch i p .

Setting of the D inpu t level to U610B (which eventually

dete rmi nes wh ether U220 is enabled ) is accomplis hed by

U510A, U 510B and U 630A . Some data registe rs within

U220 are always cleared when read . Each add ress
applied to the address pins of U220 actually addresses

two registe r s, α read registe r and α w r ite registe r . The
microprocessor used i n this instrument always reads an

address before writin g to it . Because of th is, writing to α
registe r may dest roy data in th e corresponding read

register . Th is type of data loss is prevented by setti ng

Address bit 5 (Α5) app lie d to U510A HI . By doing t h is, α

HI R%W (read ) level will not enable U220 (through U 510A

and U510B) wh ile α LO R%W (write) level will, preven ti ng
unwanted reads from occu ri ng . Α r ead from U220 by the
microprocessor may only occur by setting Α5 LO.

Sin ce the -RESET (system reset) level is HI and the QD

output of U520 is LO, t he ou tput of U530B is LO and th e

HI reset level app lied to U610A through U630F enables

the fli p -flop, U610 . The next 3-MH z 01 clock to U 520
s hifts the HI OA output level to its Qe outpu t, clock i ng

U610A's Q level LO (it was initially set HI by th e system
reset, RESET, through U630B , U530B a nd U630F upon

power up) . Th is LO ?I level applied to U 510D produces

the positive-synchronized 02 clock to U 220 . The Hl level

at the Qe outp ut of U520 is also a pplied to U530C
t hrou gh an rc delay network , removing the LO GP IBDLY-
sig nal to the microp rocessor after a bout 70 ns . Th is

indicates that the clock source for U220 has been
switched from the free-running to the synchronized clock
and that th e remai nder of t he mic roprocessor cycle will
be long enough to com plete the G P I B cycle . The 3-MHz
01 clock to U520 continues to sh ift t he HI b it to each of
its outputs and w h en t he HI is sh ifted to its QD Output,
U610A is reset through U 530B a nd U630F , terminating
the 02 clock to U220 .

When the GPIB cycle is finished , G P I B returns HI,
r esetting U520 an d U 610B to their initial states and
resta rting t he f ree- running clock . When U 610B is set,

U220 is disabled as CS goes HI .



3 MHz 01

GPIB
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U620A Q

U620B 6

U 620A J
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U 610A 5

U 510D-11

Figure 2-52 . GPI B timing d iagram .
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* Note: The time between the falling edge of GΡΒ and the rising edge of U 520 p in 3 (the sh ift registe r Q" Output) may va ry
(and thus the overall le ngth of the memory cycle) depend ing upon the state of U620A a nd U620Bwhen the falling edge
of GI'ΊΒ occurs. The events shown afte r the r ising edge of U 520 p in 3 (Q") always have the time relationships shown .
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Integrated circu its U530A, U530D and U630A provide
cont r ol of th e MPU Interface stage . Wh en the 6ΡΙΒ level
is LO a nd t he R /W level is HI, i ndicating α read from

GP IB cycle, U430A and U330B of the MPU Inte rface
stage are enabled , buffe r i ng data f rom the GPIA stage
onto th e Data Bu s . Wh en both of th ese levels (R%W and
GPIB) are LO i ndicati ng α write to G P I B cycle, U 330A an d
U430B are ena bled, buffering the data on th e Data Bus to
th e G PIA stage . If t he GPI B level is HI (GP IB not in use),
U330 and U430 are in α h ig h i mpedance state, isolating
the Data B us f rom the G PIA stage .

Inve r te rs U630C and U 630D provide buffe ring and
inversion of the Τ/R 2 (transmit/ receive) level to provide
enable levels for the G P I B interface stage . T ransisto rs
Q700 and Q701 allow th e mic roprocessor to terminate α
G P I B transmission by asserting α LO GP IBEOI (G P I B end
or identify) level .

GPI B ADDRE SS SELECTO R

The GP IB Address Selector stage consists of U410, R201,
R202, R203, R204, R205, R 301, R302, R 303 and α
multiple S PST switch on the rear panel . When the
address to read registe r 4 is a pplied to pins 5, 37, 38 and
39 of U220, the ;kS E (add ress select enable) level applied
to pi n s 1 and 19 of U410 goes LO, enabling the use r
d efi nable "address" of th is instru me n t (set by the
mu lti p le switch closures to ground on th e rear panel) to
be buffered onto th e Data Bu s . Th is is the user definable
"a ddress" of this i n st rument wit hin α more complex G P I B
system . The resistors mentioned are pull-up resisto rs .

Th e R ea r Panel Connector circu it consists of S15, S16,
S110, Q14, VR 13, VR 16, CR 12, CR 15, DS15 an d their
associated compon ents . Α schematic of th is circu it is
given on diagram 36 in Section 7, Diag rams and Ci rcu it
Boa rd Illust r ations .

Zener diode VR 13, silico ne-con t r olled r ectifie r Q14 and
their associated components make up an overvoltage
protection circu it fo r the Memory Back-Up Power Input . If
the i nput voltage exceeds about +15 volts, the voltage
a pplied to th e gate of Q14 fi res th is SC R , sink i n g all
current to g round . If this current exceeds 1 .5 amperes,
fuse F 12 will blow and the overvoltage will be isolated
f rom th e RAM power line . LED DS15 ill u minates to
in dicate to t he u ser that th e MEMORY BACK-UP POWER
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REAR PANEL CONNECTOR

is connected and the i n te rn al f use, F 12, is i ntact . It does
not sign ify that t he MEM ORY BACK-UP POWER voltage
is with in t h e proper op e rating limits between +6 .0 and
+6.5 volts dc ; merely that it is applied .

Switch S110 is an externally settable G P IB address
selector . This instrument's GP IB add r ess is set by either
opening or closing the individu al rocker switches wit hin
S110 .

The STO P EXTERNAL WAVEFORM ACQUI RE switch ,
S15, is α pushbutton switch used to stop waveform
acq uisition wh en acq u iring externally (see the Digitizer
Sweep Co u nter discri p tion) . T h e A U DI BLE
ERROR /WARN IN G switch S16 is used to either enable
or d isable the au dible warning circu it .

Connector J 15 is locate d on the rea r panel . It provides α
user programmable TTL output level (fo r simple on/off or
simila r control) to α peripher al device .

Connector J410 is α GPIB connector adhering to the IEEE
488-1978 GP IB Standard and pr ovides for using the
7854 i n GP IB configuratio ns .

The cabling associated with Ρ 108 connects the MPU
(mic roprocessor u n it) to bot h the Front Panel Keyboard
ci r cuit and to the Rear Panel Conn ector board . Connecto r
Ρ208 is an RS-232 connecto r t hat connects the external
Calc u lator Keyboard to the MPU board via th e Rear Panel
Co nnecto r Board and Ρ 108 .

MOTHER BOARD

The Mot her Boa rd ci r cu it supp lies t he ma jority of
i nte rconn ection between boards in the digital portion of
t h is inst rument . It is α multi-layered printed circuit board
with 10 i nd ividual edge-card multi-pin connecto r s
designed to accept th e various mic roprocessor related
boards usin g bus configurations . Α sc hematic of the
Mot h er Board circu it is given on diagram 37 in Section 7,
Diagrams and Circuit Board Illust rations . Th is sc hematic
sh ows all interconnecting sig nal lines on the Mothe r
Boa rd and th e name of each . Tab le 2-8 gives α brief
descri ption of each signal a nd its f u nction . Arrows on
signal lines indicate sign al origin , with an o u t-arrow
indicati n g that th e signal may be generated by the board
assigned to that connecto r . As will be noted , many
signals may be generated by more than one circu it .



Signal Name

Α 1 -Α15

ADDADV

ADD BUFF

4D15

ADYD

ΑΗΟ

AM DWRD

ASWPG

AU DIO

AUXGATEB

-- ----------
AVVJR-D

AWRD LS B

ΒΑΤ

BGDIG

BGD§_Y

ffGRO

ΒΗΟ

fff,7SY

ΒRO

Definition

ΕΟΟΑ .

circ u it r y .

TABLE 2-8
Mother Board Signal Definitions

Add ress bu s lines, 1 to 15 .

Address Advance ; from Display board to
increment Add r ess Generato r by on e .

-- ------------- - ---------

Add ress Buffer co ntrol ; f rom Display
board .

Add ress Χ Display; fi rmware a ddress
E01 2 .

Address Υ Display ; firmware a ddress
E01 4 .

Α Hold Off; from Α time base to Cont rol

Acqu ire Mode Word ; firmware add ress

Acqu ire Stop; rear-panel push b utton
clos ure to ground to end external
acq ui re .

Α Sweep Gate ; from Main Inte rface .

MPU flag bit to f ron t pan el fo r cont r ol of
the au dio spea ker .

Auxiliary Gate Β ; from Β plug-in (7 Β87

Α Word ; read or write to Α Word ;
fi rmware address E002 .

--------- - --------- -------------
Α Word LSB ; inversion of Α word Isb
from Display system to Control Logic .

Batte ry ; back-up powe r for RAM .

Bus Grant to Digitize r ; from DMA
Con t rol Logic circuit ry .

Bus Grant to Display ; f rom DMA Control
Logic ci r cu it r y .

B us Gra n t to Readou t ; from D MA
Control Logic circuitry .

Β Hold Off ; f r om Β time-base to Cont r ol
Logic .

Display B us Request ; from Disp lay to
Control Logic D MA circuit ry .

Readout Bus Request; from Readout
acquisition to DMA Cont rol Logic

BWRD

BWRDS EL

CLSAR

DMAREQ

D M E M

DSAR

DS PRT

DTCSC

ERO

ESAR

EXTSIG

FPR

Definition
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Β Wo rd ; from MPU to Cont r ol Logic ;
firmwa re address E004 . Th is is α wr ite

Display system to Control Logic .

Ch aracter or Waveform select ; from
Display system to Ζ-Axis for a utofocus

Clear S u ccessive Ap p r oximation
Registe r ; signal from Control Logic to
clear s u ccessive a pproximation register .

DO-D15

	

Data bus li n es, 0 to 15 .

DE LAYGATE B Delay Gate Β ; from Β p l u g-in p i n Β9 to
Control Logic where it's called STPTRG .

Control Logic to MPU.

Display Mode Word ; from MPU to
Control Logic an d Disp lay system ;
firmware address ΕΟΟΟ .------ -

	

--------

Delayed Memory Enable ; from Control
Logic to Digitize r .

Data from Successive Approximation
Register ; data o u t in ser ial form .

------------------
Display Real Time ; f rom Control Logic to
front-panel mode switch .

Dual Trace Ch annel Switch Con t rol ;
used in Digitizer to control two
waveform acqui re .

E nd Readou t ; control signal f rom
Display system .

End of S u ccessive Approximation
Register d igitizing cycle ; f rom Digitize r

Front Panel Read ; from MPU to front-
panel mode switch ; fi rmwa re address
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TABLE 2-8 (CONT)
Mother Board Signal Definitions

SQnA Name Definition Signal Nam= Dc hnbons

FPVV Front Panel Write; from M PU to front- J1 Α3B Readout acquisition, Loft Vertical,
panel mode switch ; firmware address Channel 2 column analog data .
E01 0. _-------_----

J1 B37 Readout acquisition, Left Vertical,
GPIB GPIB control signal ; from KηΡU *n GΡ !Θ ; Channel 1 row analog data .

firmware addresses from E040 to E060 .
J1 Β38 Readout acquisition, Left Vertical,

Channel 2 row analog date .
GΡ!8DLν GPIB Delay; control signal from GPIB to

MPU to extend memory cycle. J2Α35 Readout acquisition, Rig ht Vertical,
force readout.

GΡ ! ΒE0 GPIB End or Woruifκ CRU Nag line from
KΛPU to GPIB pmvWkg firmware control J2Α37 Readout acquisition, Right Vertical,
to set and remove E01 . Channel 1 column analog data

GΝD Ground . J2Α38 Readout acquisition, Right Vertical,
Channel 2 column analog data .

GΝDA Ground ana!og ; for anaWg signals only .
J2Θ37 Readout acquisition, Right Vertical,

GSF Good Signal Flip-Flop ; signal from Z- Channel 1 row analog data .
Axis to Control Logic indicating sweep
is present. J2838 Readout acquisition, Rig ht Vertical,

Channel 2 row analog data .
HA Α Horizontal ; readout inhibit from front-

panel mode swAch to readout J3Α35 Readout acquisition Α Hn ιizoma! . force
acquisition portion of Display board . readout.

HB 8 Ho ιizomai readout inhibhfσxn fnnm' J3Α37 Readout acquisition' Α Horizontal,
pann! mode switch to readout portion of Channel 1 column analog data .
Display board. -------------- ------------

J3Α38 Readoutarq υ ioioon' Α Ho,izon a !'
H0LDΑ Hold Acknowledge; MPU grants busses Channel 2 column analog data .

to DMA Control Logic circuitry .
J3Θ37 Readout acquisition, A Horizontal,

HSΤΒ Horizontal Strobe ; from sampler to Channel 1 now analog data .
Control Logic.

J3B38 Readout acquisition, A Horizontal,
H/VQ Horizonta ]/Vertical Q; from Control Channel 2 row analog data .

Logic to Digitizer .
J4Α35 Readout acquisition, B Horizontal, force

H/VΩ Horizontal/Vertical Q; from Control readout.
Logic to Digitizer .

J4Α37 Readout acquisition, B Horizontal,
IACQ Acquire Interrupt ; from Control Logicto Channel 1 column analog data .

MPU to indicate the appropriate number
of sweeps has oεεvrod .

J4α38 Readout acquisition, B Horizontal,
!DSΥ Display Interrupt; from Control Logic to Channel 2 column analog data .

KΛΡU indicating Disphy is finished .
J4Β37 Readout acquisition, B Horizontal,

!Gp!8 GPI B Interrupt ; from GPIB to Kη PU . Channel 1 row analog data .

J1 Α35 Roadomaεq υisi*on . Left Vertical, force J4Θ38 Roadυw aεq υ ixi*nn Θ Ho ι izoMa! .
readout .

-------- Channel 2 row analog data .

JlA37 Readout acquisition, Left Vertical, Kη EM
-----

Memory enable ; control signal from
Channel 1 column analog data . M PU m entire system .
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Signal Name Definition Signal Name Definition

PUP Power Up ; signal from power supply . VSTΒ Vertical Strobe ; from Digitizer to
sampler.

Remove Bus Request; from DMA
Control Logic circuitry to DMA devices. WAIT /jΡ Waiting; from Kη PU to GΡ !Θ and

ROM to signal memory cycle is being
RDSν Reset Display Interrupt ; from MPU m extended .

Control Logic.
WE Write Enable; control signal from MPU

RESET System Reset. to system ; bus !mo.

RNSAR Run Successive Approximation VVFKΛ ! ΝΤ Waveform Intensity ; from Display board
Register ; from Digitizer to Control Logic . to Z-axis to control stored waveform

intensity .

R0ΑCDEΝ Readout Acquire Enable; from KΛΡU to VVFMLT VVuνofnrm Light; from MPU to front
Display system to enable the DMA panel indicating stored waveform is
readout acquire circuitry . being displayed.

~~~~

R0 ΝT Readout Intensity ; from front panel XΥ ! ΝH X-Υ Inhibit ; from Display board to M ain
READOUT INTENSITY control to Display Interface to allow Display system to
board. (Character intensity only). drive X and Υ axis of crt.

~ ~

ROM Read Only Memory ; address decoded XΥ0Ν Xand Υ axis 0n ; from Control Logic »o
output from the MPU board . Horizontal and Vertical Channel

Switches to control real time display.
R0M5_LY Rom Delay; control signal from ROM to

MPU to extend memory cycle. XΥ0Ν Sam* as XYON, but levels are inverted .

RO0FF Readout Off; front-panel switch (closure 5UHz Real 'rime clock; from display system to
to ground or open) to Display board . KηPU

3KΛ Hzψ 1 ψ l clock; from M PU to Control Logic,
RΩΖΑX!S Readout Z-axis ; Z-axis intensity current GPIB and Display system .

drive from Z-Axis board to Display
3KΛ Hzψ3 (03 clock: from MPU to Control Logic

RTMZOFF Real Time Z-axis Off; from Display 3KΛυz(P4 04 clock; from MPU to Control Logic.
system to Main Interface to turn off real
time analog Z-axis drive . l 0MHz4) 1 Digitizer clock, delayed ; from Control

Logic to Djitizer .
R/9/ Rescl/"Arke ; control signal ; bus line .

10 RA 002 Digitizer clock, regular; from Control
Logic to Digitizer .

SPARE Unused connector pins . 15V +15 Volt power; ana log supply .

STADSY Start Display; from MPU to Control +12VD +12 Volt power; digital supply .
Logn

+5V +5 Volt power; analog supply .
STPDSΥ Stop Dixp!al from MPU to Control

Loqiε +5VD +5 Volt power; digital supply .

TS1 ΤS10 'Time slot lines; 1 to 10 . +5VDS +5 Volt Sense; sense line back to
Auxiliary Regulator .

VL Lof VeNcal readout inhibit .
-5VC -5 Volt power; cleaned supply for

VR Right Vertical readout inhibit . analog only .
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Signal Name

-5VD

+5VDS

-1 5V

AUXILIARY REGULATOR

The Auxilia r y Regulato r converts existing supply voltages
to the voltages required for p roper operation of th e
micro processor and its related digital circu itry . Α
sch ematic d iag ram of the Auxilia ry Regulator is given on
diag ram 38, i n Section 7, Diagrams and Circuit Board
Illust r ations . The sche matic is divided by gray s haded
lines separati ng t he circuitry into majo r stages . Sub -
head ings in t he following d iscussion use these stage
names to aid in locating and identifying the components
and portions of ci r cuitry descr ibed .

+12 VO L T REG ULATOR

The +12 Volt Regulator stage consists primar ily of U40 . It
is α 3 terminal device that drops th e +17 volt supply to α
r egulated +12 volts .

+5 VOLT RE GULATOR

-5 Volt power ; d igital supply .

+5 Volt Sense ; sense li n e back to
Auxilary Regu lator .

η
---------------------

-15 Volt power ; an alog supply .

The +5 Volt Reg u lato r consists of U 10A, U 10B , Q13,
Q14, Q15 a nd t hei r associated components . The voltage
divide r formed by R4 and R3 is refe renced to the
reg u lated +5 volt su pply t hroug h CR4 a nd CR3 . The ratio
of R4 and R3 sets the refe rence voltage at p i n 2 of U 10A
to +5 volts . The se r ies regu lator t r ansistor , Q15, is driven
by t he emitte r followe rs Q13 and Q14 . The outpu t of
U10B is normally a bou t +13 volts . Integrated circ u it
U10A si nks current through CR 11 in varying amounts,
depend ing on the voltage sensed at th e output through
R31, to provide only enou gh dr ive curren t to the base of
Q13 to maintai n α +5 volt output at t he emitte r of Q15 .
Shou ld excessive curren t be drawn through current
sense resistors, R26 and R27, the outp ut of U10B will go

TABLE 2-8 (CO NT)
M other Boa rd Signal Definitio ns

-15VC

	

-15 Volt reference ; f rom M ain Interface
to Control Logic, Digitize r , a nd Display
system fo r reference .

50H z Real Time clock ; from Display system to
MPU .

negative, reducing current drive to Q13 . This d r astically
reduces output curren t at the emitter of Q15, provi d ing
current foldback protection , i n case α short circuit on the
supp ly li ne should occur .

-5 VO LT SWITC HI N G SUPPLY

The -5 Volt Switching Supply is de r ived from th e -17 volt
un reg ulated supply . The voltage divide r formed by R72
and R 71 provides the reference voltage for the supply
(a bou t -5 .1 volts) at the base of 076 . Current flowing
th rou g h Q76 flows th roug h R79 to turn on Q79 . Current
flows f rom α 0 volt potential if t he supp ly has not been
turned on previously, or from α -5 volt potential if it has
been r unn ing, from the sto red charge i n C68 throug h 766
a nd Q79 to tu r n on t he switch ing transistor, Q66 . Th is
charges t he filtering capacitors C68, C84, C91 and C92
more negative through the se ries inductors T66, L68 and
L84 . At the same time, the base of Q76 is pu lled more
negative, due to the charge tra nsfe r t hro u g h R74 and
C74 . Th is serves to rei nfo r ce th is transition , turn ing on
Q66 h arder . Also, at th is time, the voltage at the base of
077 is going negative, as C68 charges t hro ugh Τ66 .
When th is char gi n g voltage reaches α condition where
t he base of Q77 is more negative than the base of Q76,
Q76 is turned off . T h is turns Q79 and Q66 off . Cu rrent
still flowing throug h 1-66 is ret u rned to g round through
CR66 and L66 . Th e primary function of the etched circu it
board i nductor L66, is to prevent reve rse recove ry
t r ansients of CR66 from affecting t he g round potential .
As th e voltage at the base of Q77 goes more positive due
to the filter capacitor s disch a r gi ng thro u gh the load , α
poi n t is reach ed where th e base of Q76 is once m ore
positive with respect to th e base of Q77 . This once more
tu rns on Q76, Q79 an d Q66, an d the cycle repeats itself .



EXC ESSI VE CURREN T" STOP

The Excessive Cu rren t Stop stage turns the -5 volts
switch i ng supp ly off sh ou ld excessive cur ren t be drawn
through the circuit .

The ou tp u t of U86A and th us of U86B is normally about
-13 volts, reverse biasing CR96 . If excessive curre n t is
drawn th roug h th e circuit, the do component of the
voltage ac ross L84 becomes large . Th is voltage is low-
pass filtered by R81, R82 and C86 and increases un til it
is sufficient to d rive the output of U86A positive . Th is
t r ansistion drives the outp ut of U86B positive, forward
biasing CR96 . Th is tur ns off Q76, Q79 a nd Q66, turning
off this supply until the outpu t of U86B goes negative
again . Components C95 a nd R95 p rovide α positive
feedback path for the positive transition, latch ing the
output of U86B positive u ntil approximately 1 second
after the output of U86Α has gone negative . Th is time is
determi ned by t he discharge rate of C95 thro u gh R95
a nd R88 . Duri ng th is time the s u pply remains off .

FAULT PR OT ECTIO N

Theory of Operation-7854

The Fault Protection circuit consists pr imarily of VR 55
a nd Q58 . It p rovides protection of the load if an excessive
voltage condition should exist i n t he -5 volt supply . Under
α ligh t load condition (<100 mA), the regulation is not as
effective and -5 volt supply output may tend more
negative . Wh en t his happe n s, VR55 will begin to
cond uct, turning on Q58, wh ich fo rces t h e out p ut of
U86B positive, turning off t he supply . The load is also
protected in case t he -5 volt switch i ng regulator should
fail . If, for instance, t h e switch i ng transistor , Q66, should
short from emitter to collecto r , t he outpu t voltage will
rapid ly approac h -17 volts . If t h is happens, the cath ode of
VR55 will go negative enoug h to forward bias CR 96,
putti ng an erro r signal on the fault sense line . This
immed iately turns off all supp lies, including t he
u nreg ulated -17 volts, u ntil t he fault is corrected .



Dangerous potentials exist at several points
throughout this instrument. When the
instrument is operated with the covers
removed, do not touch exposed connections
or components. Some transistors have
voltages present on their cases . Disconnect
power before cleaning the instrument or
replacing parts.

The side, top, and bottom cabinet panels provide
protectio n to personnel f rom operating pote ntials presen t
with in the instru me n t . In add ition, they reduce rad iation
of elect romag netic interfe rence from the instr ument . Th e
cab inet panels are h eld in place by slotted fasteners . To
remove the panels, turn each fastene r cou nterclockwise
α qu arter turn wit h α la rge screwdriver . Lift t he pan els
away . Operate t he instru ment with t he panels i n place to
protect t he i n terior from dust .

CLEANING

Th e 7854 s hould be cleaned as often as operating
con ditions requ ire . Accumu latio n of di r t i n t he
i n stru ment can cause overheating and componen t
breakdown . Di rt on components acts as an insulating
blan ket and pr events efficient heat d issipation . It also
provides an electrical conduction path wh ic h may resu lt
i n instrument fail ure . The si de panels reduce the am ount
of dust reac hing the interio r of t he inst r ument . Operation
wit hout the pan els in place necessitates more freq uent
cleaning .

CABINET PANEL REMOVAL

Th is section contains i nformation for performi ng preventive maintenance, troubleshooting, and corrective mai ntenance
for the 7854 Oscilloscope M ainf r ame .

VENTIVE MAINTENANCE

Preventive maintenan ce, w hen perfo rmed on α regular basis, can often fo r estall i n stru ment breakdown and may improve
in strument reliability . The severity of the environment to w hich the i nstrument is subj ected will determi ne the f requency
of maintenance . Α convenient time to perform preventive maintenance is preceding electrical adju stment of t he
instrument .

Avoid the use of chemical cleaning agents
which might damage the plastics used in this
instrument. Exercise care when cleaning
Hypcon connectors; see cleaning instructions
under Hypcon Connectors in this section. Use
α nonresίdue type of cleaner, preferably
isopropyl alcohol, totally denatured ethyl
alcohol, or α Freon TF cleaner such as Spray-
On ##2002. Before using any other type of
cleaner, consult your Tek t ronix Service
Center or representative.

EXTERIOR
Loose d ust accumu lated on t he outside of the instrument
can be re moved with α soft cloth or small b r ush . Th e
brush is p a r ticularly useful for d islodging d i rt on and
arou nd the front- panel controls . Dirt whic h rem ains can
be removed wit h α soft cloth dampened in α mil d solution
of deterge n t and water . Abrasive clean ers shou ld not be
used .

C RT

CAU TIO N

Section 3-7854

Clean t he plastic ligh t filte r , i m plosion sh ield, and t he crt
faceplate wit h α soft, lint-f ree cloth dampened with
denatured alcohol .

The crt mes h filter (f urnis hed with Option 3 only) can be
cleaned as follows :

1 . Hol d t he mes h filter in α vertical position and br us h
lightly wit h α soft, No . 7 wate r color brush to remove lig h t
coatings of dust or lint .
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2 . Greasy resid ues, or dried-on d irt, can be removed wit h
α solution of warm water and α neutral-pH liquid
detergent . Use th e brush to lig h tly scrub the filter .

3 . Rinse the filte r thorough ly in clean water and allow to
ai r dry .

4 . If any lint or d irt remains, use clea n low-pressure air to
remove it . Do not use tweeze rs or other hard cleaning
tools on the filter, as the special finish may be damaged .

5 . When not in use, store th e mesh filter in α lint-free
du st-proof container, such as α plastic bag .

INT ER IO R

Cleaning t he i nterio r of t he instru ment should only be
occasionally necessary . The best way to clean the interior
is to blow off th e accu m ulated dust with dry, low-velocity
ai r (approximately 5 Ib/in2 .) Remove any d i r t wh ic h
remains with α soft br u s h or α cloth dampened with α
mil d solution of dete rgent and water . Α cotton-tipped
applicator is useful fo r cleaning in narrow spaces, or for
clean i ng more delicate circuit components .

εαυτιοηι

Circuit boards and components must be dry
before applying power to prevent damage
from electrical arcing .

The h igh -voltage ci r cuits sho uld receive special attention .
Excessive dirt i n th is a rea may cause h igh -voltage a rcing
and resu lt in i mproper instrument operation .

TROUBLESHOOTING AIDS

DIAG RAMS

OUBLI

Complete schematic diagrams are given on the pullout
pages in Section 7, Diagrams and Ci rcu it Boa rd
Illustrations . Th e com po nent ci r cuit n u mber and
electrical value of each compon ent in t h is i nstrumen t a r e
shown on these diag rams . (See the first page of the

VISUAL. INSPECTION

Th e 7854 sho u ld be i nspected occasionally for such
defects as broken connections, improperly seated
semicondu ctors, damaged or improperly i n stalled circuit
boards, an d h eat-d amage d parts . Th e corrective
proced ure for most visible defects is obvious ; h owever,
particular care must be taken if heat-damaged pa rts are
found . Overheating usually ind icates other tro uble in the
instru ment ; th erefore, cor recting th e cause of
overheating is i mpo rtant to preven t recurrence of the
damage .

SEM ICONDUCTOR CH ECKS

Periodic ch ecks of semiconductors are not recommended .
Th e best ch eck of semiconductor perfo rmance is actual
ope r ation in t h e i nstrument . M ore d etails on
semicondu ctors are given unde r Troubleshooting late r in
this section .

PERIOD IC ELECTRICAL ADJUSTM E NT

To ensu re acc u rate measu rements, check t h e electrical
adjustment of this instrument after each 1000 hours of
operation, or every six months if used infreq uently . In
a dd ition, replacement of com ponents may necessitate
a djustment of the affected circuits . Comp lete adju stment
i n structions are given in Section 4, Performance Ch eck
and Adj ustmen t . Th is procedure can be helpful i n
localizing certain tro u bles in the instru ment, and in some
cases, may correct them .

Η

	

ΤΙ Ν

The following i nformation is provi ded to facilitate troubleshooti ng the 7854 Oscilloscope mainframe . Analog and Digitial
Trou bleshooting l°ech niq ues a re covered separately, with d etailed analog troubleshooting information covered in th is
manual and detailed digital t r oubleshooting information included with the specialize d digital diagnostic eq uipment
recomm ended in Digital Trou bleshooting Equip ment list . Tek tronix, I nc . recommends either th is diag nostic eq ui pment be
purch ased or digital fail ures be refe rred to t h e local Tektronix, Inc . Service Center .

The following data in con j unction with information in ot h e r sections of th is manual will aid in isolati ng and r epai ring α
defective component or assem bly . Α good und erstanding of ci rcu it operation is an i nvaluable troubles hooting tool . Refe r
to Section 2, Theory of Operation .

Diagrams and Ci rcuit Board Ill u strations section for
definitio ns of th e refe rence designators and symbols
u sed to identify components in th is instrument .)
Impo rtant voltages a nd numbered waveform test points
are also s hown on t he diagrams . Important wavefo r ms,
and the nu mbered test points where t hey were obtained ,
are located ad j acent to o r preceding each diagram . The
portions of circuits mou nted on circuit boards are
enclose d with h eavy, soli d- b lack lines .



CI RCU IT BOA RD ILLUSTRATIO N S
To aid in locating circuit board s, an ill u stration showing
th e circuit boa rd location appears on the back of the
foldout page i mmed iately preced ing the schematic
diagram . An ill ustration of the ci r cu it boa rd(s) is also
i ncluded here to i dentify the physical location of
components and waveform test points that appea r on the
respective sch ematic diag ram . Each circ u it board
illustration is arranged i n α grid wit h α locator index to
facilitate ra p id location of components contain ed in the
corres pond i n g sch ematic diagram .

S ERVIC E ID ENTIFICATION TAG

Α service identification tag (applicable only to the digital
portion of the 7854) is affixed to the rea r-pa nel (See Fig .
3-13 late r in th is section) to info rm service personnel of
of the applicable version of d iagnostic fi rmware, 067-
0961-ΧΧ , a nd signature table, 070-2972-00 .

Α new Service I dentification Tag is iss ued eac h time it is
determined th at t h e i nstallation of α particu la r fiel d
modification will affect the diag nostic firmware and/or
relate d signature tables .

Parts N otice

When mod ifications a re orde red , α Parts Notice is issued
stati ng the revision of Diagnostic F i rmwa re and
Signature tables re q ui r ed . It also lists ot h e r
modificatio ns, if any, th at a re required in addition to the
one being ordered to su pport the firmware and signature
tables . No sig nature tab les will be provi ded with field
mod ifications .

TROUBLE S H OOTI N G CHA RT
Α trou bleshooting chart is provided in Section 7,
Diagrams and Circuit Board Ill ustrations to aid in locating
α defective circuit . T h e s h ad ed b loc k s on th e
Troubleshooti ng Ch art ind icate circuit(s) that may cause
the i ndicated malfu nction . Th e ci r cu its listed a r e
d iscussed in detail in Section 2, - Theory of Operation .

TRO UBLESH OOTIN G TREE

Digital troubleshooting t rees are provided in the 067-
0911-00 service manual to aid in locating α defective
circu it in t h e digital portion of the 7854.

Th e T rou bleshooting Tree d irects the tec hnician to the
a pp licable signature ta b le and provi des specific
instru ment-under-test set-up conditions .

ADJUSTMENT AN D TEST POINT LOCATIO N S

To aid in locating test points an d adjustable components
called out in the various sections of the Perfor m ance
Check and Ad justment procedure, Adjustment a nd Test
Point Locations foldout pages are provided in Section 7,
Diag rams and Circuit Board Illust rations .

COMPONENT COLO R CODIN G
Th e instrument contains brown composition resisto r s,
some metal-film resisto r s, and some wi re-wou nd
resistors . The resista nce values of wire-wound resisto rs
are usually pr inted on the componen t body . Th e
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resistance values of composition resistors and metal-film
resistors are colo r coded on the compone nts using the
ΕΙΑ color code (some metal-film resistors may have the
value pr i nted on the body) . Th e color code is read sta rti ng
with t he stripe nearest the end of the resistor .
Composition resistors h ave four stri pes, which consist of
two significant figures, α mu lti plier, and α tolera nce val ue
(see Fig . 3-1) . Metal-film resistors have five stri pes
co nsisting of t hree significant figu r es, α m ultiplier, and α
tolerance val ue .

The values of com m on d isc capacitors and small
electrolytics are marked on the si de of the component
body . Th e white ceramic and epoxy-coated tantal um
capacito rs u sed in the instrumen t are color coded using α
modified ΕΙΑ code (see Fig . 3-1) .

The cathode end of glass-encased d iodes is indicated by
α st r i p e, α series of stripes, or α dot . The cathode and
anode ends of metal-encased diodes can be identified by
the d iode symbol marked on th e body .

SEM ICON D U CTOR LEAD CO N FIG URATIO NS
Lead config u rations for semicond uctor devices used in
the 7854 Oscilloscope are shown in F igu re 3-2 .

MULTI-PIN CONNECTORS

Pin 1 on m ulti-pin connecto rs is designated wit h α
triangle . Α triangle, dot or squa re printed on circu it
boards de notes p in 1 . When α connection is made to α
circ u it board , the orientation of the triangle on t he multi-
p in holder is dete r mi ned by t he index (triangle, d ot or
square) pri nted on the circuit board (see Fig . 3-3) . Some
multi- p in con nectors are keyed with α plastic pin t hat
prot rudes through α h ole on the circ u it board . Proper
mating with t he multi-p i n con nector an d th e pin(s) on the
circuit board cannot b e accom plish ed unless th is p in is
aligned with the hole on th e circuit board .

Some m ulti-pi n connectors are eq u i pped wit h α loc king
mech anism to more read ily secure t h e conn ector to the
circuit board . To remove these conn ectors, grasp th e
con necto r body and pull perpendicular to the circuit
board . These connectors should not be removed by
p u lling on t he wire leads ; t h is ca uses the locking
mechanism to clamp onto the circuit board pins .

ANA LOG TROUBLESHOOTING
EQUIPMENT

The following equ ipment is usefu l for t roubleshooting the
analog circuitry of t he 7854 Oscilloscope mainframe :

1 . Analog Test Board (067-0912-00)

The 7854 Analog Test Board (067-0912-00) is used to
isolate the a nalog ci r cu itry f rom th e digital portion of the
7854 Oscilloscope for testing, cali b rating or
troubles hooting . The Analog Test Board consists of α
single ci rcu it board and α ten -conductor ribbon cable
wit h connecto rs at either end .

3-3
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COLOR

BLACK

COMPOSITION
RESISTORS

METAL-F I LM
RESISTOR S

ΟαηdΠ3 - 1ST, 2ND, AN D 3 R D SIG N I F ICANT F IGS.

OM - MUL TIPL I ER 0- TOLERANCE ;

- TEMPERATURE COEF FICI ENT.

SIGN I FICA NT
F IG URES

0

CO L O R COD E

RESISTOR S Ι CA P ACITORS

MULTI PL I ER TO LER AN C E MULTI PL I ER I

	

TO LER AN C E Α
(OHMS)

	

(pF)

10 10

OVER 10pF

+20ο/ο

±1%

Figure 3-1 . Color code for resistors and capacito rs .

0AND/O R η CO LOR CODE ΜΑΥ NOT

BE PR ESEN I ON SOME CA PACITOR S ;

POLAR ITY AND VOLTAGE R ATING

DI PPE D
TANTALUM
ELECT R O LYTICS

DI PPED
'TANTALUM
VOLTAG E
RATI N G

4VDC



Β

D

REV JUL 1981

S

C
Β

Ε

Β

NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

C
Β

PLASTIC-CASED `iRANSISTORS

	

LSIGNΑ I. DIODE
J LLIG HT-EMITTING JDIODE (L .E.D .)

SIN GLE DUA L

INDEX ι -i -Ι -I NDEX

-IN

COMMON / \OUTPUT

C

I NDEX

L-,--- METAL-CASED TRANSISTORS -~°--J

IN DEX

Ε

HIGHEST PIN
NUMBER

W CΕ
Β

PLASTIC- POWER-ηω

	

L

	

DARL I NGTON«��j
TRANSISTORS TRANSISTOR

I N DEX I NDEX IN D EX

INTEGRATED CI RCU ITS --

INDEX

PIN NUMBER
S EQUENCE PATH :
IC P INS ARE NUMBERED
CO UNTERCLOCKWISE
FR O M THE I N DEX
(V I EWED FR OM THE TOP) .

F igure 3-2. Semiconductor lead configu rations.
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HOLDER

	

EN D-LEAD
MULTI-PIN

CONNECTOR

EN D-LEAD
MULTI-PIN

CONNECTOR
INDEX

ΜULΤΙ -PIN
-- CONNECTOR

INDEX C1986-58

Figure 3-3 . O r ie n tation of multi- pin connector hol de r s .

The Analog Test Board p lugs into the A29-Display board
slots, P1 09 and P1 10, of the 7854 digital backpla ne . Th e
ten-co nductor r i bbon ca ble connects to Ρ9 of the A2-
Mode Switch boa rd . See Figu re 3-4 .

All d igital s ubsystem boards must be removed f rom the
7854 digital backplane to avoid b us co ntention a nd to
assure prope r ope ration . Refe r to Figure 7-1 in the
foldout section for ci rcu it board locations and Chassis-
Mounted Plug-on Boards Removal late r in th is section .
The principle function of the Analog Test Board is to
monito r the 9 p l u g-in mode switches and, depending on
the state of the Mode Switc hes, generate control signals
fo r the mainf rame Logic board , (Α 14) . These contr ol
signals are normally generated with i n the digital
backplane . The Test Board also allows the use of an 067-
0587-ΧΧ Cali bration Fixture fo r test and calibration of the
vertical c hannel switch circuitry (Α 19) .

To i n stall the Analog Test Board (067-0912-00) proceed
with the followi ng i nst ructions :
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α . 'Tu rn off the powe r to the 7854 .

b . Remove th e protective covers .

c . Se pa rate the Display and Acqu isition u n its of t h e
7854 . Refer to Figure 3-1 2 and Display U nit Kickstan d
text .

d. Remove the d igital circ u it board su pport .

e . Remove all pl ug-in chassis mo unted boards (A25-
Digitizer, A26-Control Logic, A27-MPU, A28-RAM,
A29-Display, A30-GPIB and A31-ROM) .

f . I n stall the Analog Test Card i n the slot that housed
th e A29-Display board .

g . Connect the cables as indicated in Figure 3-4 .

2 . Transistor Tester

Description : Dynamic-type tester .

Purpose : Test semicon ductors .

Recommended type : TEKTRONIX 577/177 Curve
Tracer , TEKTRONIX 576 Curve Trace r , 7CΤ 1 Ν Curve
Tracer plug-in unit and α 7000-series oscillosco pe
system, or α 5C71 Ν Curve Trace r plug-in u n it a nd α
5000-series oscilloscope system .

3 . Digital Mu ltimete r

Description : 10 megohm input impeda nce and 0 to 1
kilovolt range, ac and dc ; oh mmeter, accuracy, wit h in
0.1% . Test probes must be ins ulated to prevent
acci dental shorting .

Pu rpose : Check voltages and resistan ces .

Recommended type : TEKTRONIX D M 501 Digital
Mu ltimeter .

4 . Test Oscilloscope with P l u g-i n 's .

Desc r i ption : Frequency res po n se, do to 100
megahertz minimum ; deflection factor, 5 millivolts to 5
volts/division and 1 milliampere to 1 ampere/d ivision .
Α 10Χ , 10-mego h m voltage p robe should be used to
reduce circuit loa d i n g for voltage measure me n ts . For
cur rent waveforms, use α Tektronix Ρ6021 Current
Probe with passive termination, or the equ ivalent .

Purpose : Check ope r ating waveforms .

Recommended type : Refer to the Tekt ronix Prod ucts
catalog for applica b le oscilloscope system .

5 . Va r ia b le Autot ransformer

Description : O u tpu t va ria b le from 0 to 140 volts, 10
amperes minimu m rati ng . Must h ave th ree-wire
power cord, pl u g, and receptacle .



DIS PLAY
UNIT

6 . Isolation Transfo r mer

P u rp ose : V a ry i np ut line voltage w h en
troub leshooting in the power-supply un it .

Recommended type : General R a dio W10MT3W
Variac Autotransforme r .

Descri ption : 1 :1 tu rns r atio, 500 volt-amperes
minimum rating, 50-60 cycle . Must have t h ree-wi re
power cord , plug, and receptacle with ground
connection carried through from input to outp u t .

Pu rpose : To isolate 7854 f rom line potential whe n
troubleshooting power supply .

Recommended type : Stanco r #Ρ6298 (fo r 115-volt
line only) modified to include th ree-wire power cord ,
p l u g, a nd receptacle .

Figu r e 3-4 . Analog Test Board (067-0912-00) intercon nection s .

DIGITAL TROUBLESHOOTING
EQUIPMENT

Th e following equ ipment is necessa ry fo r troubleshooting
th e Digital Section of th e 7854 Oscilloscope . ( R efe r to
Fig . 3-5 for test equi pment inte rcon nectio n info rmation) .

1 . 7854 Diagnostic Test Inte rface (067-0911-00)

Description/purpose : The 067-0911-00 se rves as
th e interface between the Microla b 1 mainframe and
th e digital portio n of the 7854 Oscilloscope . It allows
memory and Ι/Ο devices in th e Mic rolab 1 a nd in the
067-0911-00 to be added to the 7854 digital bus in
order to allow diagnostic monito r i ng and cont r ol of the
digital portion of the 7854 Oscilloscope .

Mai ntenance--7854

VERTICA L
TERMINATION
CONNECTO R S

ON BACK OF BOAR D

2874-213A
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4 . Data An alyze r

3-8

Α 1 (CABLE TERMINATION)
PLU GS TO P130 ON THE

MPU BOARD
I-%

2 . Tek t ronix M icrola b Ι Mainf rame (067-0892-00)

Description/ purpose : Provi des power for the se rvice
package and, in con j unction with an external
corrιputer (RS232 compatible) terminal provides
contr ol of the Diagnostic Mem ory Board (067-0961-
ΧΧ) .

3 . 7854 Diagnostic Μernοry Board (067-0961-ΧΧ)

Description/purpose :

	

Contains

	

α

	

portion

	

of

	

the
service package fi rmware, as well as specific
troubleshooting stimu li and diagnostics particular to
t he 7854 fo r wh ich it's designed . (See Service
I dentification Tag)

Description/ purpose : Capable of analyzing parallel
signal timin g, status of serial and parallel data
t ransmissions and signatures .

F ig ure 3-5 . Typical digital test/troubleshooting configurations .

REMOVE Α31 - R O M BOAR D AN D IN STALL THE
067-0961-ΧΧ - DIAGN OSTIC M EM O RY BOAR D

Recommended type : Sony/Te ktro nix 308 Data
Analyzer

5 . 7854 Sign ature Tables (070-2972-00)

Description/purpose : The "7854 Sig natu re Tables"
is α comp lete and cumulative ( historical) document of
the fi rmware in t he digital portion of the 7854 . Each
signature table contained in the document is assig ned
α 2 digit nu mbe r that is referred to by the Service
I de ntification Tag affixe d to the rear panel .

The "7854 Signature Tables" is par t numbe red 070-
2972-00 ; the suffix 00, will increment seq uentially
each time another table is added . I n dividual signatu re
tables will not be available .

Α ch art, in matr ix format, is i ncluded to correlate
sig n ature ve rsions wit h instru ment and board
ve rsions .



6 . RS232 Compatible Term inal

Description/ purpose :

	

In

	

conju nction	with

	

the
M icrolab Ι , pr ovides cont r ol of the Diagnostic Memory
Board (Οβ7-0961-ΧΧ ), t he A2-Test Processor Board ,
and the Diagnostic Test Interface (067-0911-00).

7 . Extender board (067-0913-00)

Description/ purpose : Used with the A30-G P I B and
A31-ROM boards (44 pin) .

8 . Extende r boa rd (067-0914-00)

Description/purpose : U sed with the A27 -ΜΡU and
A28-RAM boards (80 p i n ) .

9 . Extender boa rd (067-0915-00)

Description/purpose :

	

Used	with

	

the A26-Control
logic and A29-Display boards (124 p i n ) .

ΝΟΤΕ
The combination of the 067-0914-00 (80 pin)
and the 067-0913-00 (44 pin) extender
boards may be used in place of the 067-
0915-00 (124 pin) extender board when α
lower circuit board height is required.

DIGITAL TROUBLESHOOTING
TECHN IQUE

SELF TEST'

When t he 7854 is t u rned on (without memory backup
power applied), t he digital processor ru ns four, self-
check i ng tests . Although these tests are not all-inclusive,
they indicate if ma jor portions of the processor a re
prope r ly working . Th e self-test sequence o utlined below
begins when power is applied to the 7854 .

Step 1 :

	

When power is a pp lied t he following
ind icato rs will lig h t : PO WER, selecte d
positio ns of the Α and Β 'ΓRIGG ER SOURC E
switch es, and all selected i ndicato rs on t he
p l u g-in u nits . Th e following indicators will
remain off for approximately three seconds
after power-up : all positions of the VE RTICAL
and HORIZONTAL MODE switches, all
i ntensity indicato r s, and all red, front pa nel
(measurement keyboard) and Wavefo r m
Calculator indicators .

Step 2 :

Step 3 :

VER TICA L
MODE
In dicator Status

All lig h ts on .

All lights on .

All lights on .

All lig hts on .

Step 4 :

All positions of t h e VERTICA L and
HORIZO NTAL MODE switches, all INTENSITY
ind icato r s, and all red front panel an d
Waveform ί Calculato r i ndicators will now
lig h t .

Α fa u lt cond itio n found throug h any of the
four tests is indicated with the lig h ts of t h e
VERTICAL and H O R IZONTAL MOD E switc h es .
Fa u lt condition codes are listed in Table 3-1 .

If α fa u lt code occurs, press any button of the
VERTICAL or H ORIZONTAL MODE switches
and the self-testing will continue . Then refe r
to t he Performance Check Procedu re i n the
Calibration section of th e 7854 Se rvice
Manual to ve r ify the electrical performa nce of
the i nstrument .

TA BLE 3-1
Self-Test Fault Codes

Maintenance---7854

Tro ubleshooti ng procedures fo r each board in
the wavefo rm processin g portion (digital
backplane) of the 7854 can be fo und in the
7854 Diagnostic T roubleshooti ng Manual
Package .

Successful completion of the self tests is
i nd icated by t he issuance of the aud ib le
warning tone (if t h e rea r panel AUDIBLE
WA RN I N G switc h is ON), a nd t h e
extingu is hing of all red indicato r s, the S and
Α I ntensity indicato r s, all VERTICAL MODE
lights except LEFT, and all HORIZO NTAL
M ODE switch lights except Β . In addition , if
t h e READO UT intensity con t rol is set to at
least midrange, the rnessage SELF TEST
COMPLETE, will be displayed on the crt .

3-9
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PRESET CONDITIONS

After successfu l completion of the processor self tests,
several paramete rs of the 7854 are set to predeter mined
cond itions . These power-up cond itions a re:

CRT DIS PLAY mode . . . . . . . . . . . . . . Set to SCOPE
Prog ram Mode . . . . . . . . . . . . . . . . . Set to EXECUTE
Program Memory . . . . . . . . . . . . . . . . . . . . . . . . Cleared
VERTICAL MOD E . . . . . . . . . . . . . . . . . . . Set to LEFT
HOR IZONTAL MODE . . . . . . . . . . . . . . . . . . Set to Β
Stored Waveform Disp lay . . . . . . . . . Not d isplayed;,

set to VECTors
Ρ/W ( Points/Waveform) . . . . . . . . . . . . . Set to 512
Stack Registers . . . . . . . . . . . . . . . . . . . .Cleared to 0
OPW (Operational Waveform) . . . . . . . . . . Set to 0
All waveform memory pointsSet to the zero value

(cente r horizontal g raticu le li ne)
VZR (Vertical Zero R eference . . . . . . . Set to 0 (all

waveform memories)
Vertical Scale Facto r . . . . . . . . . . . . . . . Set to 1

	

(all
waveform memories)

Vertical Scale Factor U nit . . . . . . . . . .Set to V (all
waveform memories)

Horizontal Scale Factor . . . . . . . . . . . . . Set to

	

1

	

(all
waveform me mories)

Horizontal Scale Factor Unit . . . . . . . . Set to S (all
waveform memories)

Constant Registers . . . . . . . . . . . . . . . . . . . . .Set to 0
Τ'L Output . . . . . . . . . . . . . . . . . . . . . . . . . . . Set H IG H
rsv control flags . . . . . . . . . . . . . . . . . . . . . . . . Set 0Ν
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ANALOG TROUBLESHOOTING
ΤΕΟΗΝΙ

Th is troubleshooting p rocedure is a rranged to check the
si mple trouble possibilities before proceeding with
extensive troubleshooti ng. Th e fi rst few checks ensure
proper connection, operatio n, and adjustment . If the
trouble is not located by these ch ecks, t he remai ning
steps aid in locating t he defective component . When the
defective component is located , replace it usi ng the
rep lacement proced ures given u nder Corrective
Maintenance .

1 . CHE CK CONTROL SETTINGS

Incorrect control settings can ind icate α trouble th at does
not exist . If there is any q uestion about the correct
function or operation of any control on the 7854, refer to
th e 7854 Operators Manual .

2. CHECK ASSOCIATED EQUIPMENT
Before proceed ing with troubleshooting, ch eck that the
equ ip ment used with th is inst r ument is operating
correctly . Also, check th at th e input signals are properly
con nected a nd that t he interconnecting cables are not
defective . C hec k the li ne-voltage so urce .

3 . VISUAL CHECK
Visually ch eck t h at portion of the instrument in which the
trouble is located . Many troubles can be found by visible
indications, such as unsoldered connections, loose cable
connections, broken wires, damaged ci rcuit boards, and
damaged components .

. CHECK INSTRUMENT ADJU ST MENT

Ch eck t he elect rical a djustment of th is instru ment, or of
th e affected circuit if the troub le appears i n one circuit .
Th e appa rent trouble may only be α result of
misadj ustment . Complete ad j ustment instructions are
given in Section 4, Cali bration.

5. ISOLATE TROUBLE TO Α CI RCUIT

To isolate trou ble to α partic ular ci rcuit, note the trouble
symptom . The symptom ofte n identifies the circuit in
wh ic h t he tro uble is located. When trouble symptoms
appear i n mo re than one circuit, check the affected
circuits by ta king voltage and waveform measur ements .
Also check for the correct output signals at the front- a nd
rear-panel o utput connecto rs with α test oscillosco pe . If
the sig nal is correct, the circ uit is working correctly up to
that point .

Incorrect operation of all circuits often i ndicates trouble
in the power su pply. However , α defective component
elsewhere in the instrumen t can appear as α power-
supply trouble and may also affect the operation of other
circu its . If incorrect operation of the power s upplies is
suspected, first, check for co rrect voltages of th e

i nd ividual supplies, then, refer to Troubles hooting High-
Efficiency Power-S upply Unit given later i n th is section .

The 7854 Troubleshooting Ch art in th e Diag rams and
Circuit Board Illustrations Section 7, provides α guide fo r
locating defective circuits .

After the defective circuit h as been located, proceed with
steps 6 a nd 7 to locate the defective compone nt(s) .

6 . CHEC K VOLTAGES AND WAVEFORMS

Often t he defective component can be located by
chec ki n g fo r the correct voltages or waveforms in the
circu it . Typical voltages an d waveforms are given in
Section 7, Diagrams and Circuit Board Illustrations.

ΝΟ'Τ'Ε

Voltages and wavefo rms given in Section 7,
Diagrams and Circuit Board Illustr ations, are
not absolute and may vary slightly between
7854 Oscilloscope mainframes. To obtain
ope rating conditions similar to those used to
take these readings, see the app ropriate
schematic.



7 . CHECK I N DIVID UAL COMPO N ENTS

Fuses

Diodes

Most transisto rs and integrated circuits are
soldered in and thus difficu lt to remove
without damaging the circuit board andlοr
component .

Th e followi ng p rocedures describe methods of check i ng
i nd ividual components i n the 7854 . Components wh ich
are soldered in place are best c hecked by fi r st
discon necti ng one end . This isolates the measurement
f rom the effects of surrounding ci r cuitry .

To avoid electric-shock hazard, always
disconnect the 7854 from the power source
before removing or replacing components .

Check for open fuses by check i ng continu ity with an
ohmmeter .

Transistors

Α good ch eck of tra nsistor ope ration is actual
perfo rmance under ope rating conditio n s . Α transisto r can
most effectively be checked by substituting α new
component for it (or one wh ic h has been previously
checked) . However, be sure th at circu it conditions are not
s uch that α replacement transistor might also be
damaged . If substitute t ransisto rs are not availa b le, use α
dynamic tester . Static-type testers are not recommended,
since they do not check operation under si mulated
ope rating conditio ns .

Integ rated Circuits

Integ rated ci r cu its can be checked wit h α voltmete r , test
oscilloscop e, or by d i r ect su bstit utio n . Α good
und e r sta nding of the circu it ope ration is essential to
troubleshooting circuits using i nteg rated ci rcuits . In
add itio n , ope rating waveforms, logic levels, and other
operating information for the integrated ciruits are given
in Section 2, Theory of Operation and Section 7,
Diagrams and Circu it Board Ill u st rations . Use care when
checking voltages and waveforms around the i ntegrated
circ u its so t h at adjacent lead s are not shorted together . Α
convenient means of clipping α test probe to the i n -line,
m u lti-pin integ rated circuits is with an i ntegrated -circu it
test clip . Th is device also doubles as an integ rated -circu it
ext raction tool .

Α diode can be checked for an open or shorted condition
by measuring the resistance between terminals with an
oh mmeter on α scale having α low inte r nal so urce
current, su ch as t h e R Χ 1 k scale . The resistance s hou l d
be very hig h in one direction and very low when t he
meter leads a re reversed .

Resistors

Capacitors

GENERA L

When checking diodes, do not use an
ohmmeter scale that has α high internal
current, since high currents may damage the
diodes under test.

Ch eck the resisto r s with an oh mmeter . Resistor
tole rances are given in Section 6, Rep laceable Electrical
Parts . Nor m ally, resistor s do not need to be replaced
unless the measured value varies wi dely from the
specifie d value .

Α leaky or s h orted capacito r ca n best be detected by
ch eck i ng r esista nce with an ohm meter on t he h ighest
scale . Do not exceed the voltage rating of the capacitor .
ΓΓhe resistance rea ding shoul d be high after initial ch a rge
of the capacitor . An open capacitor can best be detected
with α capacitance meter or by check ing if the capacito r
passes ac signals .

8 . REPAIR A N D ADJU ST THE CI R C UIT

If any defective pa r ts are located, follow the replacement
p rocedures given under Componen t Replacement in th is
section . Ch eck the performan ce of any circuit th at has
been repai red or th at h as h ad any elect r ical components
replaced . Adj ustment of the circu it may be necessa ry .

TROUBLESHOOTING THE HIGH-
EFFICI ENCY POWER-SUPPLY UN IT

The followin g info rmatio n is provided to facilitate
trou bleshooting the h igh-efficiency power-su pp ly u nit .
Information contained in other sections of th is manual
should be used in conju nction with th is procedure to aid
in locatin g α defective component . An understanding of
the circuit operation is val uable in locating trou bles . See
Section 2, Theory of Operatio n , fo r th is info rmation .
Specificatio ns for the troubleshooting equ i pment refe r red
to in th is procedure are given earlie r in this section under
T rou bleshooti ng Equ ipment .

Maintenance--7854

Extreme caution m ust be used wh en
troubleshooting in the power-supply unit due
to the line voltage and the high- voltagelhigh -
current potentials present in the unit .
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When α fau lt cond ition occurs, wh ich is not of sufficient
magnitude to open the line fuse, power-supply protectio n
circuitry will cause the inverter to operate in α p ulse
mode . In this mode th e inverter will turn on for α short
period of time, and th en t u rn off for α longer period of
time . This cycle repeats until t he malfunction is
corr ected . Th is pulse mode causes either α "ticking" or α
"ch irping" sound. Whenever either of these sounds is
h eard, turn off t he 7854 and proceed wit h the
Preliminary Procedure given below.

PRELIMINARY PROC EDURE

1 . Remove all plug-i n units from the mainframe .

2 . Set the CO NTROL I LLUM INATION switch on the rear
panel to the OFF position, and the GRAT I LLUM switch
on t he front panel to th e fully-cloc kwise positio n .

3 . Remove the power-supply unit from th e mainframe
following the procedure given later in th is section under
Component Removal an d Replacement .

7854 inoperative; no pulse mode .

7854 inoperative; no p ulse mode ;
li ne fu se open .

7854 i noperative; no pulse mode;
li ne fuse normal .

7854 operating in the p u lse mode.

WA RN I N G

To avoid electric shock, always disconnect the
inst rument from the power source before
removing or replacing components or plug-in
units.

Trouble Sympton

Recommended Power Su pp ly Troubleshooting
TABLE 3-2

Procedure

1 . Check line fuse .
---------------------

1 . Check line input ci rcu it .
2.

Check LV rectifier circuit
._..._ .___., . .__. ._

3. Check inverter circuit .

1 . Check inverter circuit .

To isolate the malfunction
procedure :

1 . Isolate malfunction from the
mainframe ci rcuitry

2 . Check pre-regulated power
supplies .

3 . Check crt and h igh -voltage
ci rcuits .

4. Chec k inverter cont rol ci rc uit .

5. Check i nverte r ci rucit .

4. Connect the power-cord plug of the 7854 to the output
of α variable a utotransformer wh ic h is set fo r 115 volts.
Connect th e a utotransformer to an isolation transformer
an d pl ug the isolation tra nsfo rmer into α 115-volt power
source.

5. Push the 7854 POWER button in (to turn the
inst r ument on) and note the trouble Symptoms .

6. Turn th e 7854 off and proceed to t he appropriate step
in the Troubleshootin g Procedure as indicated by the
Trou ble Symptoms column i n Table 3-2.

`TROUBLESHOOTING PROCEDURE

Step Α : Check Line Fuse
To check t he line fuse, perform the following proced ure :

1 . Check the line fuse (F 10), located on the rea r panel of
the powe r-supply unit, fo r contin u ity and proper rati ng as
give n in Section 6, Replaceable Electrical Parts .

2. If the li ne fuse is open, replace with α new one of
proper rating .

Step Β : Isolate M alfunction from the Mainframe
Circuitry

perform the following

Sequence

Proceed to Troubleshooting Step :

Η

G

G

Β

C

Ε

F

G



Use extreme caution when troubleshooting In
thepower-supply unit, to avoid electric shock.
Stored do potentials on the A23-Inverter
circu it board remain long afte r the instrument
is disconnected from thepower source . Verify
that the power-cord plug is disconnected and
that the line storage capacitors (C16 and C17)
are completely discharged before attempting
any repairs or ohmic measurements. (Α
warning-indicator neon bulb, located on the
A23-Inverter board, flashes when this stored
voltage exceeds about 80 volts. However,
simply because the neon bulb is not flashing
does not mean that the capacitors are fully
discharged.)

1 . Remove the 7854 power-cord p l ug from the powe r
source .

2 . Remove the protective cover from t he power-s upply
u nit followi n g th e p roce dure u n der Access to
Components i n the Power-Supply Unit .

3 . Manually discharge the line sto rage capacitors usin g
the p rocedure given later in t h is section, under Access to
Components i n the Power-Su pply Un it .

4 . Check t h e resistan ce of t he power supplies at the test
points given in Table 3-3 .

Place the Common lead of the ohmmeter to
gro und when measuring power-s upply
resistance .

Power Supply
Test Point

-5 V

-15 V

-50 V

ΝΟΤΕ

TABLE 3-3
Typical Power-Supply Resistance

Ohmeter
Scale

Typical
Resistance
Reading

5 . If any of the resistance readings are significantly lower
than that listed, remove the electrical co nnections
between the mainframe and the power-supply u n it .
Disconnect P17, P82, P83 on the A25-Low-Voltage
Regulato r board . Th is isolates the circ uitry in the
mainframe from the power-supply unit . R ech eck the
resistance . If the readings remain low, the malfunction is
locate d with in t he mainframe ci rcuits . If the readings
increase to normal or above, the malfunction is i n t he
power supplies .

6 . R eplace all electrical connections that wer e
disconnected i n part 5 .

Step C : Check the Pre-Regulated Power Supplies
To check the pre-regulated power supplies, perform th e
following p rocedure :

1 . Connect α 10Χ voltage probe from t he test oscilloscope
to resistor R84 on the A12-Control R ectifier boa rd . Set
the test oscilloscope vertical deflection facto r as
necessary for an on-screen d is play; set the horizontal
sweep rate for 2 milliseconds/division .

2 . Set the variable a utotransfo rmer for 115 volts .
Connect the 7854 power-cord p lug to the variable
autot ransformer ; turn on the 7854 .

3. Compare the waveform on the test oscilloscope to
those shown i n Figure 3-6 . If the waveform resem bles
th at of Figu re 3-6Α , proceed to Step Ε of th is procedure .
If it resembles that of Fig ure 3-6Β , proceed with par t 4 of
th is step .

Maintenance-- 7854

F igure 3-6 . Current sensing waveform at R84 .
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4. Remove t he 10Χ voltage probe from R84 . Set the test
oscillosco pe vertical coupling to do and the horizontal
sweep rate to 10 milliseconds/division .

5 . Co nnect t he 10Χ probe to each power supply at th e
test points given in Table 3-4. Note the pola rity,
amplitude, an d shape of the waveform present at each
test point. (Adj ust th e vertical deflection factor of th e test
oscilloscope as necessary to maintai n an on-screen
d isplay.)

+108 V

3-14

Pre- Regulated
Power Supply

+54 V

+17 V

-17V

+8 V

-54 V

+5 V Lig hts

To check t he in pu t
procedure :

TABLE 3-4
B urst Voltage Test Points

Test Point Located
on Control Rectifier Board

P i n 4 of Ρ52

2. Rep lace th e line fuse .

ΤΡ 126

P i n 6 of Ρ52

Pin 2 of Ρ52

Pin 7 of Ρ50

Pin 3 of Ρ52

P in 10 of Ρ82

ΝΟΤΕ
Look for α power supply where the b urst
voltage is very low in relation to the specified
supply voltage .

6 . When α low supp ly voltage is found, d isconnect the
7854 from the power source and d ischarge t h e li ne
storage capacitors (Fig . 3-7) followi ng t he procedure
given u nder Access to Compone nts i n the Powe r-Su pply
Unit . C heck fo r shorted compo nents in the s u spected
power supply ; also check the filter capacitors for leakage.

Step D: Check Line In put Circuit

circuit, perform the following

1 . Discon n ect t h e 7854 from t h e va r iable
a u totransformer an d d isc h a rge t he line storage
capacitors (Fig . 3-7) followin g the proced ure given under
Access to Components in the Power-Supply Un it .

3. Check diode br i dge CR15 on the A23-Inverter board
and th e associated li ne input ci rcuit fo r α shorted
component. If the circ uit appears normal, connect the
power-cord to the variable autotransforme r .

1 .5ΚΩ , 2W R esistor
(Insulated)

Figure 3-7 . Location of screws used fo r discharging line storage
capacito rs .

4 . Attach t he test probe from t he d igital multimete r to
one of th e screws used to d isch a rge C16 and C17 (see
F ig . 3-7) . Connect the other test lead to grou nd. Set the
variable autotra nsformer for 20 volts and tu rn the 7854
on .

5. C heck for α do voltage on the d igital multimeter of
approximately 27 volts. Move the test probe to the othe r
capacitor sc rew . Ch eck fo r α do voltage which is bot h
eq ual a nd opposite in p olarity, from the previous voltage.
(Th is checks th e condition of the line storage capacito rs.)

Step Ε: C h eck Crt and High -Voltage Circuit
To c heck the crt circ uitry, perfo r m the following
procedu re :

1 . Disconnect the 7854 from the power source and
disch arge th e li ne storage capacitors following the
procedure given under Access to Components in the
Power-Supply U nit .

2. Remove multi-lead cable Ρ40 from t he A12-Control
Rectifier board.



3 . Set th e variable a utot ra nsformer for 115 volts .
Connect th e 7854 power-cord plug to t h e variable
autotransform e r ; turn th e 7854 on .

4 . Ch eck fo r stable ope ration (no p ulse mode) of the
power supplies . If t h e power supplies operate proper ly, α
crt fail ure o r malfunction in t he high -voltage circuit ry is
indicated .

Step F : Check the Inverter Control Circuit
To check th e inverter control ci r cu it, perfo rm the
following procedu re :

1 . Disconnect the 7854 from the power source and
discharge the line storage capacito rs following t he
procedure given u nde r Access to Components i n t h e
Power-Su pply Unit .

2 . Remove Q54 from the A12-Control Rectifier board .

3 . Con nect the 7854 power-co rd plug to the variable
autotransforme r . Turn the 7854 on and apply 115 volts
fro rτl t he va riable autot ransformer . If t he powe r supplies
stabilize, ch eck the inverte r control ci r cu it for α
malfunction . If t h e 7854 continues in pulse mode,
proceed to part 4 of th is step .

4 . Repeat part 1 of th is step . Th en remove Q52 from the
A12-Control Rectifie r board .

5 . Set t h e variable a utotransfo rmer to 0 volts . Connect
t h e 7854 power-cor d p l u g to t h e varia b le
autot ransforme r . Turn the 7854 on . Wh ile monito ring the
+108 V test point on the A25-Low-Voltage Regulato r
board with α voltmeter, slowly increase the output of the
variable a utotransfo rmer until the voltmete r just reads
+108 volts .

If the variable t ransformer's output is
increased past the point where the voltmeter
just reaches α reading of +108 volts, the 7854
will switch to pulse mode .

6 . If t he power supplies sta b ilize, check U75 and t he
i nve rter control circuit fo r α malfunction . If t he 7854
continues in t h e pulse mode, proceed to Step G of th is
procedure .

Step G : Check Inverter Circuit

To check t he inverter circu it, perform the followi ng
proced u re :

1 . Disconnect the 7854 power-co rd p l u g from the power
source and disch a rge t he line storage capacito rs
following th e procedu re given under Access to
Components in the Power-Supply Un it .

ΝΟΤΕ
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2 . Remove Q34, Q40, CR34, a nd CR41 on th e A23-
Inverter board and check the characteristics of eac h with
α curve tracer . I n stall t he ch ecked or replaced
components i n the A23-Inverter board . Replace the line
fuse, if it is open .

3 . If the faulty componen t was not fo u nd, check Q43,
Q45 and VR45 with α curve t race r .

ΝΟΤΕ
Α sh ift in the zener voltage of VR45 can
cause erratic operation of the inverter circuit.

4 . If t he 7854 conti nues in the pu lse mode or, continues
to below line fuses, c heck the current waveform th roug h
Τ30 . To do th is, first repeat part 1 of this step . Then
connect α cu rrent probe f rom the test oscillosco pe to t h e
g ray lead th at passes throug h to r oid t r a nsformer T30 . Set
the test oscilloscope for α vertical deflectio n factor of
abou t 1 volt/division and α horizontal sweep rate of 2
milliseconds/division . Connect the 7854 power-co rd p l u g
to th e variab le t ransformer wh ic h is set fo r 0 volt . Turn
th e 7854 on and slowly i ncrease th e variab le
autot r a nsformer's outpu t to about 60 volts . Check fo r α
burst waveform on the test oscilloscope (similar to t hat
sh own in Fig . 3-8) .

ΝΟΤΕ
The burst waveform indicates that the
inverter circuit is attempting to start . If no
burst waveform occurs, proceed to part 6; if α
burst waveform is obtained, proceed to par t 5 .

5 . If α bu rst wavefo rm was obtained in part 4 above,
ch eck fo r sta ble inverte r operation when the li ne inpu t
voltage is inc reased to a bout 85 volts . Figure 3-9 shows
th e cu rrent waveform at Τ30 for normal inverte r
operation at α line source of 115 volts . (NOTE : The test
oscilloscope horizontal sweep rate has been changed to
about 50 microseconds/d ivision fo r F ig . 3-9 .)

__
C1988-103

Figure 3-8 . Curre n t waveform of Τ30 showing burst ope r atio n
at li ne voltage of abou t 60 volts .
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Figu re 3-9 . Current wavefo rm at Τ30 fo r normal inverte r
operation at li ne voltage of 115 volts .

6 . If no burst wavefo rm occu r red i n part 4, repeat part 1
of this step . Th en remove th e cu rrent probe from the
7854 and the test oscilloscope . Connect α 10Χ voltage
probe from t he test oscilloscope to ΤΡ1234 on the A23-
Inverter board . Set the variable a utotran sfo rmer fo r 20
volts a nd check for α filtered line waveform wh ich is
cente red a bou t 0 volt . (see F ig . 3-10) . If t h e waveform is
not cente red ch eck Q46, C R32, CR40, CR49, and CR45
fo r shorts or leakage .

Step Η : Check LV Rectifier Circuit

1 . Disconnect the 7854 power-cord plug from the power
sou rce and discharge the line storage capacitors in th e
power-s upply u n it, following the procedure given under
Access to Components in the Power-Supply Unit . I nspect
the A12-Control Rectifier board and connecti ng cables
for shorts and damaged components .

C1998-104

IV

OBTAINING REPLACEMENT PARTS

Most electrical and mechanical pa r t rep lacements for the
7854 can be obtain ed throug h your Tektron ix F iel d Office
or representative . However, ma ny of the standard
electronic components can be obtained locally .

Before pu rchasing α part from α sou rce other tha n
Tektronix, Inc ., c heck the p arts list for val ue, tolera nce,
rating, and description . Some pa r ts are man ufact ured or
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2 . R emove dual d iode C R51 from the A12-Control
Rectifier board a nd ch eck with α curve tracer . R e-i nstall
tested or replaced parts, ma king certain th at the case is
not sh orted to the heat sink .

3 . Lift one leg eac h of CR40, C R41, CR42, and CR 43 and
ch eck with ά curve t racer . Reconnect tested or replaced
parts .

4 . Lift one leg each of C R 30, CR 31, C R 32, C R33, CR50,
and CR53 and check with α curve tracer . Reconnect
tested or replaced parts .

5 . Check t he electrolytic capacitors wh ich filter the
supplies, includ i n g C54 (u nde r the board ) for shorts .

Ι ΝΤ ΝΑΝ

F igure 3-10 . Waveform at ΤΡ34 on the A23 -inverter board with
the line voltage at about 20 volts .

ΝΟΤΕ

When selecting replacement parts, remember
that the physical size and shape of α
component may affect its performance in the
instrument . All replacement parts should be
direct replacements unless you know that α
different component will not adversely affect
instrument performance .

C1988-105

Corrective maintenance consists of component replace men t and instr u men t rep air . Special techniqu es requ i r ed to
replace components in the 7854 Oscilloscope Mainframe are given here .

selecte d by Tektronix, I n c . to satisfy particula r
req ui rements, o r are m anufactured for Te ktron ix, Inc . to
our specifications .



M ost of t he mechanical parts used in th is instrume nt
have been man ufactured by Tektronix, Inc. To determine
man ufactu rer of parts, refer to Parts L ist, Cross Index
M fr . Code Nu mber to M anufacturer .

When orderi ng replacement parts from Tektronix, In c.,
include the following i nformation:

1 . Inst rument type .

2. I nstru ment ser ial number .

3 . Α desc r iption of the part (if electrical, i nclud e circuit
number, if crt, also include all data on crt tag) .

4. Tektronix part number.

SOLDERING ΤΕΟΗΝΙΟλα1

WARNING

To avoid electric-shock hazard, disconnect the
instrument from the power source before
soldering.

Th e reliab ility and accuracy of th is instru ment can be
maintained only if proper Soldering techniqu es are used
when repairi ng or replacing parts .

The desoldering and removal of parts is especially critical
and sh ould be done only with α vac uum solder extractor,
further, one a pproved by α Tektronix Inc ., Service Center .

Use wire solde r with rosin co re, 63% ti n, 37% lead .
Contact your local Tektronix Inc. re presentative or fiel d
office fo r approved solders.

Several of t he ci rcu it boards i n th is i nstrument have as
many as eight (8) layers . Conductive paths between the
top and bottom board layers may connect wit h one or any
n u mber of i nner layers . Once this inne r conductive path
is broken (D ue mainly to poor solderin g practices)
between the top and bottom layer, th e board is unuseable
and must be replaced. Damage can void warranty.

Only an experienced maintenance person,
proficient in the use of vacuum type
desoldering equipmen t, should attempt repair
of any board in this instrument. The following
multί-layer board assemblies are partic darly
susceptable to heat damage . Α8, Α 11, Α 12,
Α 13, Α 14, Α 26, Α27, Α28, Α29 . Damage can
vol(! warranty .

Maintenance---7854

When soldering on circuit boards or small wiring, use
only α 15-watt, pencil-type soldering iro n. Α hig her
wattage soldering iron can ca use the etc hed circuit
wiri ng to separate from t he board base material and melt
th e insu lation from small wirin g . Always keep the
soldering-iro n tip properly tinned to ensure th e best heat
transfer to th e solder j oint. Apply only enough heat to
make α good solder joint . To protect heat-sensitive
components, hold the component lead wit h α pair of
lo ng-nose pliers between the component body a nd the
solder joint .

The following techn ique sh ould be used to replace α
component on any of the ci rcu it boards:

1 . Touch the vacu um desoldering tool to t he lead at the
sol der connection . Never place the i ro n d i rectly on the
boa rd, as th is may damage the board .

NOTE
Some components are difficult to remove
from the circuit boards due to α bend placed
in each lead during machine insertion of the
component. The purpose of the bent leads is
to hold the component in position during α
flow-solder manufacturing process which
solders all components at once . To make
removal of machine inserted components
easier, straighten the component leads on the
back of the circuit board, using α small
screwdriver or pliers.

When removing multi-pin components; i.e .,
IC's do not heat adjacen t conductors
consecutively (see Fig. 3-11). Allow α moment
for the circuit board to cool before proceeding
to the next pin .

16-PIN

	

14-PIN

2874-299

Figure 3-11 . R ecommended desoldering sequence for multi-
ρίπ devices.

3 14 3 13
7 ι 10 7 10

11 "ι 6 11 6
15

ί 2 4 2
4 " 13 θ 9
8 9 12 5

12 ί 5 14 1
16



Maintenance---7854

3-18

Excessive heat can cause the etched circu it
wiring to separate from the board base
material.

Never allow the solder extractor to remain on
the board for more than three (3) seconds.
Solder wick, spring-actuated or squeeze-bulb
solder suckers, and heat blocks (for multi-pin
components) must not be used. Damage can
void warranty.

Do not allow solder or solder flux to flow
un der printed circu it board switches. The
printed circuit board is an integral part of the
switch and intermittent operation can occur if
contaminated.

Soldering in the area of Hypcon connectors
requires sp ecial precautions . See the
discussion of Hypcon connectors under
Semiconductors in this section .

2 . Bend the leads of t he replacement components to fit
t he holes in the circu it boa rd . If the component is
replaced while the board is mounted in the instrument,
cut the leads so t h ey will just protrude through th e boa rd .
Insert the leads into the holes in the board so that the
component is firmly seated against th e board , or as
originally positioned .

3 . Touch th e i ron to the connection a nd apply enough
sol de r to make α firm solder joint .

4 . Cut off any excess lead protrud i ng t hrough the boa rd
(if not clipped in step 2) .

5 . Clean th e area around t he solder connection wit h α
flux removing solvent . Be carefu l not to remove
information pr inted on th e circuit board .

COM PONENT R EMOVA L AND
REPLAC EM ENT

To avoid electric-shock hazard, always
disconnect the instrument from the power
source before removing o r rep lacing
components or plug-in units.

The exploded -view d rawings associated w ith t he
Replaceable Mecha nical Parts list (located at the rear of
this man ual) may be helpfu l in the removal or
disassembly of individu al compone nts or su b-assemblies .

DIS PLAY UN IT KICKSTA ND
The Display unit of the 7854 Oscilloscope mainframe is
equipped with α kickstand to ease access to inte rior
components of the instrument (see F ig . 3-12) . To use the
k ickstand feature, disconnect the power-cord plug from
th e power so urce . Th en remove the side and top panels
as described under Ca b i net Panel Removal . Remove th e
two frame coup ling screws on each side of the 7854'This
will allow the upper portion of the frame cou pling to be
p ivoted outward . The two units ca n now be separated at
the f ront of the instrument (t he k ickstand will hold the
units apart) . To assemble the units, d isengage the
k ickstand and reverse the disassembly procedure .

POWER-S UPPLY UN IT REMOVAL

The power-supply u nit can be slid out the rear of the
7854 to gain better access to the All 4-Logic board , Al 3-
Trigge r Amplifier boa rd , A22-Low-Voltage Regulator
board , or for powe r -supply mainte nance a nd
t roubleshooting . To remove the power-supply u nit from
the mainframe, first remove the fou r screws wh ich hold
th e powe r-supply u nit to the rear frame of the inst r ument
(see Fig . 3-13) . Slide the power-supply u nit out of the
mainframe u ntil it can be set down on th e work surface
(be sure to g u ide t he intercon necting ca bles so they do
not catch on other parts of the instrument) . The powe r -
supp ly u n it remains electrically connected to the rest of
the inst ru ment in th is p osition, allowing for
t roubleshooting .

POWER S UPPLY UN IT I NSTALLATION

NOTE

Proper interconnecting cable positioning is
important when installing the Power Supply
Unit in the mainframe . The 2 ribbon cables
(from Ρ82 and Ρ83 on the A22-Low Voltage
Regulator board) must be dressed away from
the 2 coaxial cables (from Ρ40 on the Α 12-
Control Rectifier board).

Position the mainframe on its right side and remove the
bottom panel to gain access to the interconnecting cables .



DISPLAY UNIT
KICKSTAND

NOTE
Assure α// harmonica connectors on the
Power Supply Unit and Α 11-Main Inte rface
board are properly seated.

G uide the Power Supp ly U nit into the mainframe while
dressing the 2 ribbon cables (from Ρ82 and Ρ83 on the
A22-Low Voltage Regulato r board ) toward the lower
corner of the Display Un it, and the gray power cord wit h
green gound wire, up agai nst the A19-Vertical Channel
Switch board support . Be carefu l not to pinch t h e
inte rconnecting cables wh en replacing t he unit . Be sure
th at all the secu ri n g screws a re tight enou g h to hold th e
powe r-supply u nit properly i n place .

Access to Components in the Power-Supply U nit
Γο r each the com ponents located i nside the power -
su pp ly unit for maintenance or repair, use the following
procedure :

Fig ure 3-12 . Use of the Display Unit k ickstand .

WARNING

Maintenance-7854

REMOVE
SCREW

Disconnect the instrument from the power
source and allow the line storage capacitors
to discharge, before removing the power-
supply unit cover. The line storage capacitors
remain charged with high voltage do for
several minutes after the line power is
disconnected unless they are manually
discharged. Α warning-indicator (neon bulb)
located on the A23-Inverter board, flashes
when this stored voltage exceeds about 80
volts. Do not remove the power-unit cover
while this ligh t is flashing.

2874-218Α

1 . Sli de ou t t h e power unit as previously desc r i bed .

2 . Remove the four small screws that secure the cover to
t he rear heatsink .

3 . Remove the 9 screws th at attach the sides of the cover
to th e power unit chassis .

3-19
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4. Disconnect t he two coaxial connectors from Ρ40 on
A12-Control Rectifier board.

5 . Remove the cover from the power-supply unit .

6 . Th e power-supply u nit is now open for maintena nce or
repair . If the 7854 is to be operated with the cover
removed, first reconnect th e coaxial cables to the A12-
Control Rectifier board.

7 . Reve rse t he order of removal to replace the power-unit
cover.

Befo r e performing mainte na nce or ta ki ng oh mic
measurements i n t he power-supply unit, manually
discharge the line storage ca pacitors (Cl 6 and C17) as
follows:

1 . Remove the protective cover from th e power-supply
unit followi ng th e preceding procedure.

3-2Ο

F ig ure 3-13 . Power Supply Un it securing screws and service identification tag location .

S ERVICE
IDENTIFICA ΤlΟΝ

TAG

2. Apply α 1 .5-kilo-o hm, 2-watt, i nsulated resistor across
the ca pacitor screws as ind icated in F igure 3-7.

CATHODE-RAY TUBE REMOVAL

Remove the cat hode-ray tube (crt) as follows:

The cr t may retain α dangerous electrical
charge. Before removing the crt, the anode
must be fully discharged by shorting the
anode lead from the crt to the chassis. Wait
approximately ten minutes and again firmly
short this lead to the chassis. Then remove
the c r t.

2874-204

Refer to Section 8, Replaceable Mechan ical Parts for an
exploded view drawing to aid in identification of parts
mentioned in the following procedure .



Use care when handling α crt. Breakage of
the crt causes a high-velocity scattering of
glass fragments (implosion). Protective
clothing and safety glasses should be worn .
Avoid striking the crt on any object which
might cause it to crack or implode. When
storing α crt, place it in α protective carton or
set it face down in α protected location on α
smooth surface with α soft mat under the
faceplate .

1 . Remove th e left side panel .

2 . Remove the crt base-pin socket from the rear of the
crt .

3 . Loosen the two screws located above and below the
crt base pins u ntil the tension of the sp rings on these
screws is released . Then , p ress in upon the screws to be
certain that the c r t clamp inside t he crt s h iel d is loose .

4 . Discon nect the 4 vertical deflection-plate connectors
from the left side of the crt .

5 . Disconnect the 2 h orizontal deflection -plate
connectors from the top of the crt .

6 . Disconnect the c r t anode lead and ground it to the
chassis to dissipate any stored charge remai n ing in t he
crt .

7 . Remove the frame mask with , c rt scale mask and ligh t
filter .

8 . Remove t he 4 screws sec uring the crt bezel to the
front panel . Remove the bezel wh ile disconnecting the 3-
pin connecto r f rom the left rear of the bezel .

9 . Remove the plastic implosion sh ield and the graticule
lig h t assembly . (The graticule lig h t assembly need not be
unsoldered f rom its leads .)

10 . Hold one hand on the c rt faceplate and gently pus h
fo rward on t he c r t base with t he othe r . Slowly pull the crt
o u t f rom th e f ront of the instr ument wh ile g u i ding the crt
anode lead t hrough t he hole in the crt shield .

CATHODE- RAY TUBE REPLACEMENT'

Replace the cathode-ray tube (c r t) as follows :

1 . Insert th e c r t i nto th e sh ield, guiding the crt anode plug
through the h ole in th e c r t sh ield . Set the crt firmly
against the f ront-panel casti ng . (Check that crt front
supports are positioned co rrectly) .

5 . Replace th e plastic frame mask .

8 . Reconnect the crt an ode plug .

10 . Replace th e si de panel .

CI R C U IT BOARDS

ΝΟΤΕ
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2 . Clean the crt faceplate, implosio n sh iel d and the lig h t
filter with denatured alcoh ol .

3 . Reconn ect the multi- pin connecto r to th e crt bezel
(align th e ar row on th e con nector with the arrow on the
bezel) .

4 . Hold the implosio n s h ield in positio n and replace the
c rt bezel . F i rmly tig hten th e 4 screws, ma king su re t h at
the implosion sh ield is properly aligned . Replace the
g raticule light assembly, crt scale mask frame, and lig h t
filte r. Tighten t he 4 screws, mak i ng sure that the lig h t
filte r is properly aligned .

6 . Gently push fo rward on the crt base to determine that
th e c rt is as far forward as possible . Then tig hten the 2
screws besi de the crt base until the springs on the
screws are fully compressed .

7 . Place the crt base-pin socket on t he c r t base pins .

9 . Carefully reconnect all cables and crt neck -pin
connectors . (Th e Vertical O utput board may be tilted
outward to make the vertical deflection plate pins more
accessable) .

The replacement of the cr t will require that
the instrument be re-adjusted. Refer to
Section 4, Calibration.

If α ci r cu it board is damaged beyond repair, replace t h e
en ti r e board assembly . P a r t num be rs are given in Section
6, R eplaceable E lectrical Parts, fo r com pletely wired
boards .

The pin connectors, except for coaxial-type connectors,
used fo r interconnection between circu it boards a re
color-coded to ai d in identification a nd circuit t racing . Th e
color of the connecto r body matches the resisto r colo r -
cod e for th e last digit of the connecto r circu it n umber ;
e .g ., Ρ62 is red , Ρ63 is orange, etc .
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Most of the circuit boards in th is instrument are mounted
on the c h assis; pi n connectors are used for electrical
inte rconnection with chassis mounted components and
other circ u it boards. Several boards plug onto the rear of
the All-Main Interface board; feed-thru connectors
connect the plug-on boards to the All -Main Interface
board.

Chassis- Mounted Boards
Remove and replace all ch assis-mounted circuit boards
as follows:

1 . Disconnect the power source from the 7854
mainframe .

2. Remove the appropriate side p anel to gain access to
the boards.

3. Disconnect all p in connecto rs attached to the board, or
wh ich connect t h e board to ot her parts of the instru ment .

4. Remove t he securi ng screws.

5 . R emove t he chassis-mounted board .

6. Replace c hassis-mounte d boards in t he reverse order
of removal . M atch the index arrow on the multi- pin
conn ecto rs to th e correspond ing ar row on t he board .

Ch assis- Mounted Plug-on Boards
Remove an d replace the c hassis-mounted plug-on boards
as follows :

1 . Disconnect the power source from the 7854
M ainf r ame.

2. Remove the a ppropriate side pan el to gain access to
th e bu.i rds

3. Remove the digital circuit board support.

4. Disconnect all pin connecto rs attached to the board, or
wh ic h connect the board to othe r parts of t he instr u ment .
If α pin connector is not accessi ble wit h the board
installed, proceed to steps 5 and 6 t hen remove t he
connecto rs.

5 . Wit h the thumb and forefinger, pry up sim u ltaneously
on th e board e j ecto rs (located on each end of the boa rd )
until th e board clears t h e mating receptables .

6 . Remove t he board f rom t h e inst rument .
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7 . To replace the board, first plug in all pin connectors
th at are not accessible when the board is installed .

ΝΟΤΕ
The board ejector s must be in the horizontal
position for the edge pins to seat .

8 . Position the board over th e board guides . Slide the
boar d down until t h e board edge pins mate wit h the
receptacles, then press firmly and evenly until t he board
edge pins bottom in the receptacles .

9. Connect all remain ing pl ugs .

Board-Mou nted Plug-On Boards
Remove and replace the plug-on boards as follows:

1 . Disconnect the power sou rce from t he 7854
M ainframe .

2. Remove th e power-supply u nit (see Power-S u pply U nit
Removal) as necessary to gain access to the boards
mounted on the rear of the All -Main Interface board.

3. Disconnect any end-lead coaxial connecto rs located on
t he front of t he board, or those wh ic h pass across α
portion of th e board.

4. Loosen all of the board's securing screws .

5. K eeping t he board parallel to th e All -Main Interface
boa rd, gently pull out on the edges of the board until t he
feed-th ru terminals are clea red .

6. To rep lace α plug-on circuit board, position the board
pa rallel to the Al 1-Main Interface board so that all feed-
thru p i ns a re proper ly aligned with th eir sockets .

7. Gently press th e circuit boa rd against t he mou ntin g
surface . Be sure that all feed-thru pins and sockets mate
properly .

8. U niformly tighten the securing screws (recommended
torque : fou r to six inch -pounds) .

A2-Mode Switch Circuit Board
Remove or replace the A2-Mode Switch ci rcuit board as
follows :

Do not allow solder or solder flux to flow
under printed circuit board switches. The
printed circu it board is part of the switch
contacts, and intermittent switch operation
can occur if contamin ated.



1 . Sepa rate th e Display U nit from t he Acquisition Unit as
previously d escri bed u nder Display U nit Kic kstand . ( F ig .
3-12)

2 . Remove the VERT TRACE SEPARATION ( Β ) knob.

3 . Disconnect the pin con nectors and remove th e 5
screws holding th e board to the ch assis .

NOTE
When removing wires from α circu it board,
always tag the wire and the corresponding
connection point on the circuit board.

4 . Slide t h e board toward the rear of the inst rument u ntil
t h e f ront-panel pus hbuttons clear t h e c h assis .

5 . Lift t h e board from the instrumen t .

6 . Re p lace the board by reversing t h e order of removal .
Match the in dex arrow on the pin connectors to the
correspond i ng arrow on t h e board .

All-Main Interface Circuit B oard

M aintenance----7854

Remove and replace the Al 1-Μαίη I n terface circuit board
as follows :

1 . Remove the plug-in u nits and t he power-supply unit
(see Power-Su pply Unit Removal) .

2 . Disconnect all connectors from the All-Main
Interface boa rd . N ote th e location of the connectors so
they can be co rrectly rep laced .

3 . Remove the sc rews f rom in side eac h plug-in
compartmen t wh ich hold the plug-in interface connectors
to the chassis (see Fig . 3-14) . Also remove the screws
wh ich hold the grou nd straps to t he chassis .

Figure 3-14 . Location of secu r i ng screws used for Α11 -Main Interface boa rd removal .
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4 . Sli de the M ain Interface board assembly to t he rear of
th e in strument and remove it .

5 . R eplace t he All -Mai n Inte rface circu it board in t he
reve rse order of removal . Match the index arrow on t he
p i n connectors to t he corresponding arrow on t he board .

A12-Control Rectifier Circuit B oard
An exploded-view drawing of t h e power-supply u nit is
give n in Section 8, Re placeable Mech anical Parts, at the
rear of t his manual . To remove th e Al 2-Control R ectifie r
board , use the following procedure :

1 . Slide t he power-supply un it out of the i nstrument (see
Powe r-Su pply U nit Removal) .

2 . Remove the A25-Low-Voltage Regulator board wit h
attached chassis as described under A25-Low-Voltage
Reg ulator Board .

3 . Remove the 4 sc rews secu ring t he powe r transformer
to t he bracket .

4 . Remove the protective cove r f rom t he power-s u pply
unit (see Access to Components in the Power-S u pply
U nit) .

5 . Disconnect the mu lti-pin connectors, from t he A12-
Control Rectifie r board . Note the location of the p i n
connectors so t h ey can be correctly replaced .

6 . Remove the 2 p lastic screws which hold t he circuit-
boa rd sh ield to t he A23-Inverter board .

7 . U nsolder the 3 power-transformer leads from the A23-
Inverter board . R emove t he excess solder from the board
pads with α vacuum-type desoldering tool .

8 . Remove t h e 5 securing screws from the Al 2-Control
Rectifie r board .

9 . Lift the circu it board and attac hed power transformer
f rom th e instrument .

10 . To replace t h e Al 2-Control Rectifie r board, reverse
t he order of removal . M atch t he index arrow on th e p in
con nectors to the co rresponding arrow on the board .

A16-Fan Motor Circuit Boa rd

The exhaust fan and A16-Fan Motor circuit board are
removed as α un it . Remove and replace the Fa n assembly
as follows :

1 . Disconn ect the pin connecter ( Ρ80) from the board .

2 . Remove th e screw that secures the board to th e space r
post .
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3 . Remove the 2 screws from the motor retaining strap ,
t h en remove the fan motor and board assembly .

4 . To replace t he Fa n assembly, reverse the removal
proced u re .

A23-inverter Circuit Boa rd

An exploded-view drawing of th e power-supply u nit is
given in Section 8, Replaceable Mech anical Parts, at t he
rear of t his manu al . Remove and replace the power-
supply A23-Inverter board as follows :

WA RN ING

The power-supp ly unit has been tested at the
factory to ensure safe operation. Improper
repair of this unit can result in hazardous
potentials on the instrument chassis . Do not
remove the plate insulator, block insulator, or
transistor shield from the heatsink . (See the
exploded-view drawing of the power-supply
unit for the location of the components.)

1 . Slide the power-supp ly u n it out of t he instrument (see
Powe r-Su pply Un it Removal) .

2 . Remove the protective cover from the powe r-supp ly
u n it (see Access to Components in Powe r-S upply Un it) .

3 . Remove A12-Control Rectifier board using the
pr evious proced ure .

4 . Remove t he 3 securing screws from A23-Inverter
board .

5 . Unsol der the line-in p ut leads from the circuit board .
Remove t he excess solder from these circ u it board pads
with α vacuu m-type desol dering tool .

6 . Remove the two metal-cased power transistors by
removing t he securing n uts and pu lling the t ransistors
from t heir sockets .

7 . Move t he A23-Inverter board away from the heatsink
sh ield until the tra nsistor mounting studs clear the
heatsink s h ield . R emove the board from the power-
su pply un it .

8 . To replace t he A23-Inverter board, reverse t he ord er of
removal . Match t he index arrow on th e pin con nectors to
t he co rresponding arrow on the board .

A22-Low-Voltage Regulator Circuit Board

Remove an d replace the A22-Low-Voltage R egulator
circuit board as follows :

1 . Sli de the power-supply unit o ut of the instrument (see
Power-Supply U nit Removal) .
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2 . Disconnect t he m ulti-pin conn ectors from the boa rd
(two of t he mu lti- p i n connecto rs are self-loc king ; see the
d iscussion on M ulti-Pin Co nnectors i n th is section) . Note
th e location of t he pin connectors so they may be
co rrectly rep laced .

ΝΟΤΕ
If the A25-Low-Voltage Regulator board is to
be removed to allow access to other parts of
the power-supply unit, proceed with steps 3
and 4 only. If the board is to be removed from
the instrument, proceed with the remaining
steps of the procedure.

3 . Remove the 2 screws located in t h e access holes
under t he A25-Low-Voltage Reg ulator board . These
screws secure the ch assis .

4 . R emove the 3 sc rews securi ng the Low-Voltage
R egulato r chassis to the rea r heatsin k . R emove the board
with attached chassis .

5 . Remove the mounting hardware sec uring the plastic-
cased powe r t ransistors to the rea r heatsin k (see Fig . 3-
15) . Note the position of the lockwashe r s so they can be
correctly replaced .
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6 . Remove the 5 securing screws and lift the board wit h
attached power transisto rs f r o m t he chassis .

7 .

	

Ι ο replace the A22-Low Voltage Regulator board, first
apply α thin coat of silicone grease to the back (mounting
surface) of each power transistor .

Handle silicone grease with care . Avoid
getting silicone grease in your eyes. Wash
hands thoroughly after use.

8 . Place the A22-Low Voltage R egulator board on the
chasis . Replace, but do not tighten, the securing screws.

9 . C heck that the power t ransistors are aligned with t hei r
mo unting screws and th at t h e insulati ng washers a re in
place between t he transistor cases and t he rea r heatsink .

10 . Sec u re th e tra nsistors with the mou nting hardware .
Do n ot over-tig hten the nuts ; recommen ded torque is
four to six inc h - pou nds .

A22-LOW-VO LTAGE
REGULATOR BOAR D

(PLASTIC-CAS ED POWER TRAN SISTO R S)

REPLACE M ICA
INSULATORS .

PLACE POWER TRAN SISTOR
ON MOU NTIN G STUDS .

PLACE LOCKWAS HERS
ON MOUNTI NG STUDS
WITH TEETH AWAY
FROM POWER TRANSISTO R .

SECURE NUT ON
MOUNTI NG STU D .

C2314-33

Figu re 3-15 . Correct placement of power transisto r and mounti ng ha rdware in r ear heatsink .
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11 . lighten the screws hol ding the A22-Low Voltage
Regulator board to the chasis .

12 . I nstall the ch assis on t he power-supply u nit .

13 . Connect th e mu lti-pin connecto rs to the board . Match
th e index arrow on t he pin connecto rs to t h e
corresponding a rrow on the board .

14 . Install t he power-su pply unit in th e instrument .

Α34, A35-Follower Circuit Boards
Follower circuit boa rds with six i nte rface co ntacts a re
used in the plug-in interface connectors to provide
optimum sig nal connectio n s between the Vertical Mode
plug-i n units and the 7854 Interface board . Each
Follower board is hel d in p lace by α spri ng so that the
board can move back and fo r th within the interface
connector to com pensate for length differences between
plug-i n units . If α contact on α Followe r board is
damaged , t h e entire boa rd with contacts and
inte rconnecti ng cables is rep laced as α u nit .

Remove α Follower ci rcuit board as follows :

1 . Discon nect the instrument from the power source an d
remove any plug-i n un its .

2. Remove t he power supp ly unit (see Power Su pply Un it
Removal) .

3 . Remove the a ppropriate metal s hiel d in front of th e
Α l1-Main Interface board .

4 . Disconnect th e coaxial leads of the Followe r board
from t h e A19-Vertical C hannel Switch board and t h e
A113-Trigger Am plifier board . Note the location of t h e
connectors so they may be correctly replaced .

5 . Using long-nose pliers, d isengage t he spring f rom t he
Follower board (spring is in front of t he All-Main
Interface board) .

6 . Remove th e Followe r board wit h interconnecti ng
cables f rom th e rear of t he interface connector, th roug h
the hole in t he All -Main I nterface board .

To rep lace α Follower circuit board, α folded lengt h of
very t hin sh im stoc k as wide as th e Follower board is
req u ired to compress the contacts wh ile the board is
inse rted into the inte rface con nector . Proceed as follows :

1 . H old t he Follower board between the ends of t he sh im
stock wit h t he fold directly in front of the contacts . W it h
the sh im stock hel d against th e si des of t he board , the
contacts on th e si des of t he board should be pressed
together .
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2 . Insert t he folded end of the s him stock (wit h the
Follower board) into the rear of t he inte rface connector
th rough t he hole in the Al 1-Main I nte rface board . When
t h e Follower board contacts are almost fu lly inserted into
t he con nector, h old the board in place and remove t he
sh im stock throug h the front of t he interface connector
wh ile fully inser ti ng the Followe r board .

3 . Sec u re t he Follower boa rd with the sp r ing .

4 . Reconnect th e Follower board coaxial leads to the
A19-Vertical Ch annel Switch and th e A13-Trigger
Amplifier board .

5 . Rep lace the power supply u nit .

6 . Rep lace the metal sh ields .

A36--Calculator Keyboard Elect ronics Board
Removal

1 . Remove t he rig ht side cover of the calculator (2
screws) .

2 . Locate and disconnect the ground connection to th e
Calculator B utton board .

3 . Slide the front panel approximately 1/4 inch to the rig ht
then pull up .

4 . Disconnect t he pin connector, Ρ208 from the Calculator
Button board .

5 . Remove two screws and pull up on the Calcu lato r
Keyboard E lectronics board until t he interboard
connectors, Ρ200, Ρ 300, Ρ305 disengage .

6 . To replace the board, reverse the removal proced ure .

A37-Calculator Button Boa rd R emoval

1 . Follow the procedure for t he Keyboard Electronics
Board removal t hen proceed wit h the following
inst r uctions .

2. . Locate and remove 9 nuts and 2 spacer posts .

3 . Separate the board and t he front panel .

Calculator Button Board Replacement

1 . Follow the procedu re for the Keyboard Electronics
Board removal then proceed with the following
inst ructions .

2 . Alig n the pushb uttons an d t he 2 indicator lamps with
the appropriate holes i n th e front-panel .

3 . In stall 9 n uts and 2 spacer posts .
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4 . Align the Keyboard Electronics Board with the
interboard connectors, Ρ200, Ρ300, Ρ305, and press
down until they are fully engaged .

5 . Install an d tig hten 2 screws .

6 . Plug in t h e pin connector Ρ208 .

7 . Place t h e front- panel with boards attached into the
appropriate grooves in the f rame section .

8 . Sli de the front- panel to th e left until fully e ngaged into
the left si de cover .

9 . Reconnect the ground wire (Calculator Button Board
g round) .

10 . Install the rig h t si de cover and secure with 2 screws .

PLUG-IN I NTERFAC E CONNECTORS

The indivi d u al contacts of t he p l u g-in inte rface
connecto rs can be replaced . H owever, we recommen d
replacing the enti re All - Μαίη I n terface board if α large
number of the contacts are damaged . An alternative
solution is to refer the maintenance of t h e damaged Α 1 1-
Main Inte rface board to your local Tek t ronix Field Office .
Use t he following procedure to remove and replace an
ind ivi d ual contact of th e p l u g-in interface connectors :

ΝΟΤΈ

The plug-in inte rface contacts which are
mounted on the Follower circuit boards
cannot be replaced. Α Follower board with
contacts and interconnecting cables is
replaced as α unit. See Α34, A35-Display
Follower board removal procedure .

1 . R emove the Α 1 1-Main Interface ci r cu it board f rom the
instrument as p reviously described .

2 . Sn ap the wh ite p lastic connector cove r off the side of
the damaged p lug-in interface connector .

3 . Un sold er an d remove th e damageo contact .

4 . Install t he re p lacem ent contact . Carefu lly position it to
fit against t he connector body .

5 . Snap t he wh ite plastic connector cover back onto the
p l u g-in i n te rface connector . C heck that the replaced
contact is aligned with t h e other contacts .

6 . Rep lace t he All -Main Interface board .

SEM ICO N DU CTOR S

WA R Ν I N G-
1

Vertical Amplifier Replacement
Replace Vertical U50 as follows :

Maintenance--7854

Semiconductors s hould not be replaced un less actually
defective . If removed from their sockets during routine
maintenance, retu rn th em to th eir origin al sockets .
Un necessary replace m ent of semiconductors may affect
the adjustment of t he i nstrumen t . Wh en semicond uctors
are replaced , c heck t he operatio n of circu its which may
be affected .

To avoid electric shock hazard, always
disconnect the 7854 from the power source
before removing or replacing components .

Replaceme n t semicondu ctors shou l d be of the o r iginal
type o r α di rect rep lacemen t . Lead configu rations of t he
semicond uctors used i n th is i n strument are shown in
F igure 3-2 . Some plastic case transistor s have lea d
configu rations wh ich do not ag ree wit h those s how n . If α
r e p lacem ent transistor is mad e by α different
manufacturer than the original, check th e manufacturer's
basi n g diagram for correct basing . All transistor sockets
in th is instrument are wi red for standard basing as used
for metal-cased transistors . T ra nsistors which have heat
radiators or are mou nted on the chassis u se silicone
grease to increase heat transfe r . R eplace the silicone
grease on both sides of the i nsu lating wash er when
replacing th ese tra nsistors .

Handle silicone grease with care. Avoid
getting the silicone grease in your eyes . Wash
hands thoroughly after use.

To replace one of the power transistors mou nted on the
heatsi nk at the rear of the power-supply unit, first
remove t he mou nting ha rdware . Th en , unsolder a nd
remove t h e defective transistor . When rep lacing the
transistor, be sure to install t h e i n su lating washer
between th e tra nsistor and the h eatsink (use silicone
g rease as p reviously described) . Tighten t he mou nting
nut just tig h t enough to hold the transisto r in place . Then
solder the replacement transistor to the A25-Low-
Voltage R egu lator board .

An extracting tool sho u ld be used to remove t he in-line
integrated ci r cu its to prevent damaging t he pins . Th is tool
is available from Tektron ix, Inc . ; orde r Tektronix Part 003-
0619-00 . If an extracting tool is not availab le, use care to
avoid damaging the pins . Pull slowly a nd evenly on bot h
ends of the integrated circuit . Try to avoid one en d
d isengaging from t he socket befo re th e other end .
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1 . Remove the Left side cover to expose the Al 8-Vertical
Amplifier board .

2 . Pivot the plastic retaining bar away .

3 . With an extracting tool (the one mentioned in the
previous discussion may be used) pull up until the IC
clears the socket .

Replace Vertical Amplifier U150 as follows :

1 . Remove the A18-Vertical Amplifier (follow the
procedure for chassis mounted board removal) .

2 . Unsolder the crt neck pin connectors from the
defective IC and solder them to the replacement IC .

3 . Remove the securing hardware .

If the code number (see Fig . 3-16) of the replacement IC
does not match that of the defective IC, the shunt
resistance must be changed . See Table 3-5 for shunt
resistor values . See Test Point and Adjustment Locations
foldout in Section 7 to identify selectable components
mentioned here .

TABLE 3-5
IC Code/Shunt Resistor Replacement Values

Figure 3-16 . IC code number locations .
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Ηγρεοη Connecto rs

Th e hypcon ( hybrid-printed connector ) connector is α
precision-ma de co nnecto r designed to provide low loss
electrical a nd/or thermally efficie nt connection between
the pri nted circu it board and hyb rid integrated ci r c u it . An
exploded view of the H ypcon conn ector is shown in
F igu re 3-17 . Care must be ta ken wh en replacing the
hybr id IC's not to touch the elastome r gold - plated
contacts wit h th e finge rs or to use α cleaner wh ic h will
degrade contact reliability . The H ypcon connector and
hybrid IC sho uld be removed if it becomes necessa ry to
use α cleaning solvent near the connector when
r eplacing a dj acent (wit h in 1/2") ci r c u it board
components . I MPORTANT : Remove all traces of solder
flux or foreig n material contaminatio n from th e circu it
boa rd contact area before replacing the connector .
Contamination usually takes place du ring th e solde r i ng
and clean ing process . Even when the soldering is done
caref ully, fl u x, oil, or oth er contam ina nts can be ca rr ied
under the connector du ring the clea ning operatio n . When
the solve n t evaporates, nonconductive contami nants may
remai n on or near the contact interfaces .

Th e cleani ng process (eit her hand cleani ng wit h α solvent
or mach ine cleaning in an automatic detergent wash ) is
not recommen ded for boards co ntai n ing H ypcon
connectors .

If α component ad jacen t to α Hypco n connector must be
replaced, the following steps are recommended :

1 . R emove t he hyb ri d IC and Hypcon connector (see
Disassembly an d Removal instructions) before any
solderi ng or clean ing and store in α dirt-free covered
contain e r . Wh en several hyb ri ds and H ypcon conn ectors
a re to be removed , keeps part toget he r and replace as
sets ; do not i ntercha n ge pa r ts .

2 . Ha n d soldering :

α . Use small d iameter solder (0.030"-0.040") .

b . Use low wattage solde ring irons (15-20 watts) .

c . U se care with solder amount and placement .

3 . Re m ove solder flux an d contact contamination with
iso p ropyl alcohol, denatured ethyl alcohol, o r α Freon TF
cleaner .

4 . F l u s h the hyb ri d and H ypcon connector mounting area
with isopropyl alco hol . Do not scrub with α cotton-tipped
applicator, as cotton fibe rs will adhe re to edges and
surfaces of contact areas and cau se open or inte rmittent
connections . The elastomer shou ld be examined u nde r
ligh t for d ust, hair, etc ., before it is r e-installed . If the
etch ed circ u it board surfaces req ui re more cleaning,
sc rub wit h α soft rubber eraser and blow o r vacuum
clea n wh ile du sting s urface with α small clea n brus h .

5 . If t he hyb ri d IC and elastomer contact holder are
contaminated, clean t he contact holder and h ybrid by
flush ing o r spraying with alcohol and oven dry at 50° C .
Do not scrub with α cotton -tipped applicator or similar
device . If t he contact h older is excessively contaminated,
replace it wit h α new one .
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Two inch-pou nds of torque should be applied to the
mounti n g screws to secu re the Hyp con to the circu it
board .

M ake sure th at th e elastomer is prope r ly seated in t he
contact holder before remounting the assembly to t h e
ci rcu it board . Exe rcise care when mounting the frame,
elastomer-contact-holder, hyb ri d IC assembly to the
circuit board to prevent misalignment between the
connector and board .

C_A-_U-T-1 O-N
c.ΛΜλλλλ.ΛΙι.

Because of close tole rances involved, special
care must be taken to assure correct index
alignment of each Hypcon part during
reassembly . Failure to do so can result in α
cracked hybrid substrate . See Figure 3-17 for
index locations .

If your instrumen t contains both t he fl u s h and stepped
type of Hypco n conn ectors, be ca r eful not to mix the
elastomer contact holders d ur i ng reassembly . Th e fl ush
Hypcon conn ectors have green elastomer contact holders
and the p lastic frame is marked FLU S H . The stepped
Hypcons have n eutral-colo red elastome r contact holders
with α sligh t ridge or step on the contact surface ; the
large frames are mar ked STEPPE D . T he regist ration pins
on the stepped plastic frame a re slightly longe r t han
those on t he fl ush frame . The elasto m e r contact holder in
the small stepped connecto rs is indexed differently than
the large connectors . Look for α small gold arrow in one
corner of the h older instead of α flat co rner . Match t his
corner arrow with th e pointed corner of the plastic f rame .
Give close attention to th is indexin g, as it is easy to insert
t he elastome r contact holder incorrectly .

Differences also exist between the large fl ush and la rge
stepped Hypcon ci rcuit boa rd receptacles . Figure 3-17
shows the cross-sectional diffe rences which must be
observed when working with an instrument that contains
both types of H ypcon connectors .

CA U TION
λΜΜΛλ ,.

Damage to the elastome r contact holder can
result if the connectors are not mated
properly with the board receptacle.

Wh en replacing th e hybr i d , insert it into th e board
opening and t hen position the Hypcon connector in the
board registration holes fo r perfect alignment . The oute r
po r tion of the hypcon frame shou l d be flush with the
circu it boa rd before the four mounting screws are
tightened . Avoid touch i ng t he hybr id and elastomer
contact h older with your finge r s ; fi nge r oils can deg r ade
relia b ility .

Α procedu re fo r removal and rep laceme nt is included in
Figure 3-17 .
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EXPLODED VIEW OF HYPCON CONNECTOR

Figure 3-17 . Hypcon assembly removal and replacement .
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Note index on circuit board (arrow) and Ηγρεοη plastic frame (pointed mounting ear) .

U nscrew and remove th e 4 screw/washer assemblies .

Lift Ηγρεοη connector from board .

Note index location of hybrid and remove from board with tweezers .

N ote index location of elastomer contact holder and remove by grasping α corner of
the contact holder with tweezers and lifting up . Do not touch the gold-plated contacts
with your fingers .

Grasp corner of elastomer contact holder with tweezers and p lace in plastic frame slot
being careful to match the flat contact holder with the flat frame corner. Place α clean
plastic envelope over finger and press with finger to seat contact holder into the
frame . The contact h older must be evenly seated on all four sides .

Flush Ηγρεοη : Matc h hybrid flat corner with board receptacle flat corner and place
hybrid in receptacle . Match pointed mounting ear of Ηγρεοη connector with flat corner
of rece ptacle and guide registration pins into the boa rd holes .

Stepped Ηγρεοη : Using tweezers, match the hyb rid corner index with the elastomer
contact holder index and insert between the registration pins. Turn the assembly over,
grasp the hybrid "hat" with the tweezers, and guide the registration pins into the board
holes . Match the plastic frame pointed mounting ear with the circuit board arrow .

Inse rt mounting hardware and apply 2 inch-pounds of to rque to secu re the connector
assemb ly .

DISASS EMBLY AND REMOVAL

REASSEMBLY AND REPLACEMENT

Figure 3-17 . Ηγρεοη assemb ly removal and replacement (Cont.) .
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Hybr i d su bstrate contact nu mbers 1 and 20 are pr inted
on the su bstrate at the in dex co rner . See F ig ure 3-2
Semicond uctor lead configurations .

I NTERCONN ECTI NG PI N S

Two methods of i nterconnection are used in th is
instrume nt to electrically con nect the circu it boards with
other boards and components . Wh en the interconnection
is made with α coaxial cable, α special end-lead
connector p l ugs i nto α socket on the board . Ot her
interconnections are made with α pi n soldered into the
board . -Two types of mating connectors are used fo r t hese
interconnecting pins . If t h e mating connector is mounted
on α plug-on ci r cu it boa rd , α special socket is soldered
into the board . If the mating connector is on the end of α
lead , an end-lead p i n co nnector is u sed which mates
with t he i nterconnecting pin . The following information
provides th e removal and replacement procedure for the
va r ious types of i nterconnecting methods .
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CABLE

EY ELET

SOCKET

C1986-71

Figur e 3-18 . Coaxial end-lead connector assembly .

PROPER
PLACEMEN T O F
FERRULES IN
CI RCU IT BOAR D

Circuit- Board Pins

Figur e 3-19 . Exploded view of circu it board p i n and fe rrule .

Coaxial-Type E n d -Lead Connectors

C1967-5

Replacement of the coaxial-type end-lead connectors
requ i r es special tools and techn iques ; only experienced
maintenance personnel should attempt to remove or
replace these connectors . We recommend that the
damaged cable o r wiring ha rness be replaced as α unit .
Fo r cable or wi ring h arness pa r t numbers, see Section 8,
Replaceable Mechan ical Parts . An alternative solution is
to refe r the replacement of the defective connector to
your local Tektronix F ield Office or representative . Figure
3-18 gives an exploded view of α coaxial end-lead
connector assembly .

Α circu it- board p i n replacement k it (incl u ding necessary
tools, instructions, a nd replacement pins with attached
ferrules) is availa ble from Te ktro n ix, I n c . Order Tekt ronix
Part 040-0542-00 . Replacing circu it-boa rd pins on multi-
laye r boards is not recommen ded . (Th e mu lti-layer boa rds
in t h is i n stru ment are listed un der Soldering Tec hni ques
i n th is section .)

To replace α damaged pi n , fi r st disconnect any pin
connectors . Th en remove the solder from the connection
usi ng α vacu um desolde r ing tool . See Soldering
Techn iques . Remove the damaged pin f rom t he boa rd



with α pai r of plie r s, leaving th e ferru le (see Fig . 3-19) in
t he circuit board if possible . If t he ferrule remains in the
ci r cuit board , remove t he spare fe r ru le from the
replacement p in and press the new pin i nto th e hole i n
the circuit boa rd . If t h e fe r r u le is removed with th e
damaged pin, then press the replacement p i n , with
attached s pa re ferru le, into the circuit board . Positio n the
rep lacement p i n i n the same ma n ner as the original .
Solder the pin to th e ci r c u it boa rd on each side of the
boa rd . If t he original p i n was bent at an angle to mate
with α connecto r , ca r efu lly bend the new p i n to t he same
angle . Replace the p in con nector .

Circuit- Board Pin Sockets

The pin sockets on the ci r cuit boards a r e soldered to the
back of t he board . To remove or rep lace one of these
soc kets, fi rst unsolder the p i n (use α vacu um-type
desolderi ng tool to remove excess solde r ) . Then
straig hten t he tabs on t he socket and remove the socket
from the board . Place the new socket i n the circuit board
hole an d press th e tabs down against t h e board . Solder
th e tabs of t he socket to the circu it board ; be ca r efu l not
to get solde r inside t he socket .

M ulti- Pin Connectors

ΝΟΤΕ
The spr ing tension of the pin sockets ensures
α good connection between the circuit board
and the pin . This spring tension can be
destroyed by using the pin sockets as α
connecting point for spring-loaded probe tips,
alligator clips, etc .

The pin connectors used to con nect the wires to the
i nterconnecting p ins are clamped to the ends of the
associated lead s . To remove or replace damaged multi-
pin connectors, remove the old pin con nector from the
end of t he lead and clamp the replacement connecto r to
the lead .

ΝΟΤΕ
Some multi-p in connecto rs are equipped with
α special locking mec hanism . Th ese
connectors cannot be removed by pulling on
the wire(s) . To remove the connectors from
the pin(s) grasp the plastic holder and pull.

To remove an individual wire from the holder
insert α scribe in the hole on the side of the
holder and slide the extended portion under
the holder. This will allow the wire to be
removed from the holder .

Some of the p i n connectors are g rou ped toget her and
mounted i n α plastic holder ; t he over all resu lt is that
these connectors are removed and installed as α multi-
pin connecto r (see T roubleshooti ng Aids) . If t he indivi dual
end-lead p in connectors are removed f rom t he plastic
holde r , note t he order of t he indivi dual wi res for cor rect
replacement in t he holder .

PUS HBUTTON SWITC HES

The pushbutton switch es used on the 7854 Oscilloscope
mainframe a re ci r cuit board mou nted . F i r st remove the
associated circuit board following t h e procedure given

und er Circuit Boards i n this section . Figure 3-20 gives
removal and replacement instruction s for the pushbutton
switc hes . (Α Trigge r So urce, Β Trigge r Sou rce and
Calibrator) .

G RATIC ULE LIG HT BU LB S

Maintenance----7854

To remove or replace t he graticule lig h t bu l b s, fi r st
remove t he crt frame mask , ligh t filter, and scale mask .
Pull on the white tabs to remove the graticule lamp
assembly . Next, slide t h e retaining st r i p off to the side of
the damaged bulb base . Pull the bulb out of the circuit
boa rd . R everse t h e o rder of removal for replacement .

POWER TRA N SFORMER
Rep lace t he power transformer on ly with α direct
replacement Tektro nix transform e r . Remove and replace
t h e power transfo rmer as follows :

1 . Remove the All 2-Control Rectifier boa rd as d esc r i bed
under Circuit Boards in this section .

2 . Remove t h e bracket wh ich holds t h e transfo rmer to
the rear heatsink .

3 . Unsolde r the transformer leads f rom t he ci r cuit boards .
R emove t he excess sol der f rom the ci r cuit- board pads
(see Sol dering Tec hn iques) . Note th e position of t he
transforme r leads so they may be correctly rep laced .

4 . Place the new transformer in positio n but do not yet
solde r the leads to t he circuit-boa rd pads .

5 . Secure the bracket to t he Al 2-Control Rectifier board
and attach the transfo rmer to t he bracket with the 4
secu ring screws .

6 . Reposition the All 2-Cont r ol R ectifier board and secure
with 3 screws . Attach t he b racket securely to the rear
heatsin k.

7 . Solde r t he transformer leads to the circuit- board pads .

8 . Continu e replacing t h e A12-Control R ectifie r board .

The line fuse used i n th is instrumen t is located on the
rear panel of t he power-s upply unit . R eplace t h e li n e fuse
( F 10) only wit h one of proper type and rating .

ΝΟΤΕ
The line voltage fuse F 10 is used for both 110
volt and 220 volt operation . No change in the
fuse is necessary when switching the LINE
VOL TAGE SELECTOR switch between 110
volts and 220 volts.

ADJUSTME NT AFTER REPAI R
After any electrical component h as been replaced, the
adj ustment of that partic u la r circu it s houl d be ch ecked ,
as well as the adju stment of any closely relate d circuits .
Since t he low-voltage supp lies affect all circu its,
adju stmen t of the enti re instrument sh ou ld be checked if
component replacements have been made i n these
supp lies or if t he power transfo r mer has been replaced .
See section 4 fo r α complete adj ustment procedu re .
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4

a nd the switch body .

6-I N CH STEEL RULE
(OR EQU I VAL ENT)

RIGHT (BOTH ENDS 0F ,

	

REAR
CONTACT ARE FREE/

	

CL IP
OF ΤΝΕ CARR I ER)

1) M ak e s u re th at all switch shafts are in t h e OUT position to clear th e rear clip .

Place t h e long edge of α six-inch rule or similar thin straigh t edge between the top edge of the rear clip

Carefully pry th e rear clip bac k j ust far enough to push the steel rule down between the cli p and switch

body .

CAUTION

� - CI RCU IT
BOA R D

When the switch is removed, the contacts may drop free and be damaged or lost.

Body salts or acids can contaminate the switch contacts. Wear cotton gloves to
prevent touching the contacts in the switch or on the board with bare hands.

FR ONT
C L I P

Pull th e rear of the switch up, remove the steel rule, and pull th e switch out of t h e front clip .

ί 5 To replace t he switch , first check t h at t h e slide contacts are properly installed in th e carrier . Then,

place the front of the switch into t he fron t clip and push the rear of the switch down until th e rear cli p

catches and hol ds t h e switch in place .

C1967-3
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This section provides procedures for calibrating the 7854 Oscilloscope . These procedu res a re designed to compare t he
performance of th is instru ment wit h measuremen t inst ruments of known accuracy to detect, correlate, or eli m inate by
adjustment, any va riation from t he electrical specifications . These procedures also verify that the controls function
pr operly .

Th is section is d ivided into two parts : Part 1---Performance Check is provided for those who wis h to verify that th is
instrument meets the applicable electrical specifications in Table 4-2, Performance Check S u mma ry, without mak ing
internal adjustments . Part 11----Adjustment an d Performance Check provides α com plete cali bration procedure that
includes ad j ustments and performance checks in add ition to verifying t hat the controls function proper ly . The procedures
i n Part Ι and Pa r t ΙΙ are written so that the entire instrume n t, o r any major ci r cuit or part of α circuit, can be checked or
adj usted .

Table 4-1, Cali bration Procedure E lectives, lists t h e choices available and instructions fo r performing complete or pa r tial
calibratio n procedures . Also refer to page 4-2, Using These Procedures, for more detailed information .

TABLE 4-1
Calibration Procedure Electives

Procedu res

1 . Α functional ch eck only is . provided in t he checkou t

2 . Also, α functional check is accomplis hed by
perfor m ing Part 11----Adjustment and Performance
Ch eck .

Section 4---7854

Perform Part I-. Performance Check .

Pe rform Pa r t 11 --Adjustment and Performance Check .

Proceed to t he desi r ed step(s) (e-g ., Α2, Α3, 132,
Β3, etc . ; as listed in the index to Part 1----Performance
Check or Index to P art 11--Adjustment and Perfo r mance
Check) .

NOTE

When adjustments are made, we recommend
that the entire, major functional circuit
procedure be performed.
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U SI N G THESE PROCED U RES

/η these procedures, capital letters are used
within the body of the text to identify front-
panel controls, indicators, and connectors on
the 7854 (e.g ., Α INTENSITY) . Initial
capitalization is used to identify α // the
associated test equipment and their controls,
indicators, and connectors (e.g, Amplitude)
used in the procedures . Initial capitalization is
also used to identify internal adjustments
(e.g., Hor Pos) .

These procedures are divided into subsections by major
functional ci rcuits (e .g ., Α . Power Su pply, Β . Ζ-Axis and
Display, etc .) . Th e order in which th e subsections and
procedu res appear is t h e recommended sequence fo r α
complete performance ch eck or calibration of th e
instru ment .

The first step in each s u bsectio n (Α 1, 131, C1, etc .)
contai ns reference i nformation and control settings that
must be performed befo r e p roceed ing wit h any of the
other steps of that subsection .

Set up condition s pr ovide e q ui pme nt co n nection
i nform ation and control setti ngs for both t he 7854
Oscilloscope a nd any associated test equ i pmen t . Th e
Setup Conditions are writte n so that, if desired , each
subsection (Α , Β , C, etc .) o r step (Α2, Α3, Β2, Β3, etc .) can
be perfo rmed independently .

The terms C HE C K, EXAMINE, ADJU ST, o r INTERACTION
when u sed as th e fi rst word of an instruction or heading
are defined as follows :

1 . C HE CK ---ind icates the instructio n accomplis hes an
electrical specification c h ec k . E ac h electrical

C haracteristic

ΝΟΤΕ

TABLE 4-2
Performance Check Summary

specification checked is listed i n Table 4-2, P erformance
Check S ummary (see Performance Check Su m mary
discussion for more info rmation) .

2 . EXAMΙΝΕ---usually precedes an ADJU ST i nst ruction
and indicates that th e instruction determines whether
adj ustmen t is necessary . If no ADJU ST instruction
appears in th e same step, th e EXAMINE inst ruction
conce rns measu rement limits that do not have α related
adj ustment . Measurement limits followi ng the word
EXAMINE are not be be interpreted as electrical
specificatio ns . They are provi ded as indicators of α
properly functionin g instrument a nd to aid in the
adjustment process .

3 . ADJU ST--- descri bes which adj ustment to ma ke and
th e desi red resu lt . We recommend that ad j ustments not
be made if α previou s C HECK or EXAMINE instruction
i nd icates that no a dj ustment is necessary .

4 . I N T ER ACTION ----i ndicates t h at th e a djustment
described in the p reced i ng i n structio n interacts with
ot her ci r cu its . The nature of the interaction is desc ribed
and r eference is made to th e step(s) affected .

PERFORMANCE C HEC K SUMMARY
Table 4-2, Performance C heck Summa ry, lists the
electrical specifications th at are checked in Part Ι and
Pa r t ΙΙ of th is section . Ta ble 4-2 is intended to pr ovi de α
conve nient mea ns fo r locating the procedures in Part Ι
and Part ΙΙ t hat check a nd/or adj ust the i nst r umen t to
meet the applica ble electrical specifications . For example :
if t he Trigger Am plifie r had been repai r ed , use Tab le 4-2
to locate the electrical specifications affected by the
re pair . Then, note t h e title of the procedu re in Part Ι or
P art ΙΙ in wh ich those specificatio ns are ch ecked and/or
adjusted . Use t he i n dex provi ded at the front of Part Ι and
Pa r t ΙΙ to determine th e page numbe r of the desired
procedu res .

Part ΙΙ
Adjust ιnent and

Performance Check
Procedure Title

REAL-TIME VERTICA L SYSTEM

Deflection Facto r Com patible wit h all Imp licity ch ecked in Implicity checked in step
as Ch ecked with 7000-series p l u g-in step E2 . Check Differ- F5 . C heck/Adj ust Vertical
067-0587-02 Cali- un its . ence between Ver tical Gain .
bration F ixtu r e, C hannels .
refe renced to 6 Div

Difference be- 1 °/ο , or less.
tween Vertical
Channels



Deflection Factor
(Continued)

Low Frequency
Linearity

System Bandwidth

Step Response

System R ise
Time

Channel Isolation

All Vertical
Modes (Except
ADD)

Delay Line

Displayed Differ-
ence in Signal
Delay between
Vertical Channels

Externally
Triggered

Internally
Triggered

REAL-TIME VERTICAL SYST

0.1 div, or less, com-
pression or expansion
of α center-screen 2 d iv
signal repositioned
vertically anywhere
within the graticule
area .

Varies with plug-in unit
selected . See 7000-
Series Oscilloscope
Systems Specification
in the Operators
Manual .

60 ps, or less .

Varies with plug-in unit
selected . See 7000-
Series Oscilloscope
Systems Specification
in the Operators
Manual .

At least 100:1 from do
to 250 MHz, and at
least 40:1 from
250 MHz to 475 MHz.

Permits viewing the
lead ing edge of
triggering signal .

200 ps, or less .

TABLE 4-2 (CONT)
Performance Check Summary

E3 . Check Vertical Low-
Frequency Linearity

E4 . Check Vertical
Channel Isolation .

Μ (CONT)

Part ΙΙ
Adjustment and

Performance Check
Procedure Title

F6 . Check Vertical Low-
Frequency Linearity

Does not normally require customer verification .
Satisfactory operation substantiated at the factory .

F9 . Check Vertical
Channel Isolation .

Checked throughout procedure where single pulse is
displayed on crt .

Does not normally require customer verification .
Satisfactory operation substantiated at the factory .

Calibration---7854
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Characte r istic

Vertical

Acquisition
W i ndow

R esolution :
Stored and
N u meric Data
Pat hs

N oise : Nu meric
Data Pat hs

From +5 div above, to
-5 d iv below t he center
h orizontal graticule
line .

N ominally 0.0098 d iv .

0.008 div or less, mean
value of 100 rms
measurements, mai n-
f rame only .

TABLE 4-2 (CO NT)
Perfo rmance Check Summary

DIGITIZER

Does not normally req uire customer verification .
Satisfactory ope ration substantiated at t he factory .

F6 . Check Vertical
Digitizer Numeric
N oise .

Part ΙΙ
Adju stment and

Pe rformance Check
Procedu re Title

Η 13 . Ch eck Ve r tical
Digitizer Nu meric
Noise .

REAL-TIME HORIZONTAL SYSTEM
Deflection Factor Com patible with all Does not normally require customer verificatio n .
as C hecked wit h 7000-Series plug-in Satisfactory ope ration substantiated at the facto ry .
067-0587-02 Cali- units .
bratio n Fixture .

Difference be- 1 °/ο , or less . D2 . C heck Difference E2 . Ch eck/Adjust H o r i-
tween Horizon - Between Horizontal zontal Amplifie r Gain
tal C hannels Cha nnels . and Reado u t J itte r .

L i n ea r ity at 0.05 div, or less, error D3 . C heck 1 ms Linea r ity E3 . Ch eck/A djust 1 ms
1 ms/Div at each graticule line and F requ ency Timing . Linearity and H ig h -

after adjusting for no Frequ ency Timing .
error at th e second and
tenth graticule lines .

Fastest Calibrated 500 ps/div . D3 . Check 1 ms L in- E3 . Check/Adj ust 1 ms
Sweep Rate earity and H igh -Freq - Linearity and H igh -

uency Timing . Freq uency Timi ng .

Horizontal Band- Dc to at least 1 MHz Does not normally requ ire customer verificatio n .
wid th Referenced (-3 dΒ ) . Satisfactory operation substantiated at t he factory .
at 10 Div
--- - -- - - -------------- --

Phasing .-
.Τ.

CheckPhase S hift 2°, or less, from do to D4 . Check Χ -Υ E4 . Χ -Υ Phasing .
between Vertical at least 35 kHz .
and H orizontal
Systems

W it h O ption 02 2°, or less, from do to D5 . Check Χ-Υ E5 . Check/Adjust Χ -Υ
( Β HO R IZ 1 MHz . Compensation . Compensation .
Compa rtme nt
only) .



DC Gain Accuracy
as Checked wit h
067-0587-02 Cali-
bratio n Fixture,
referenced to 6 Div

DC Offset

Stored Data

	

W it h i n 0 .1 div of g r ati
Pat h	culecenter, at tem p-

perature of calibration .

Nu meric Data

	

W it h i n 0.1 equivalent
Path

	

graticule d iv of zero, at
temperature of cali-
bration .

Change wit h

	

ι

	

0.1 d iv, o r less,
Temperature

	

per 10°C .

System Bandwi dth ;

	

Varies with p l ug-in unit
Stored and	selected . See 7000-
N umeric Data

	

Series Oscilloscope
Paths

	

Systems Specification
in the Operato rs Manual ;
step respo nse should be
same specification
limits as given for
realtime operation .

Match ing to

	

Real ti m e and acqui-
Real Time

	

sition system sine-
wave amplit u de
response should match
each other to wit h in
1+2.5 (f/100 MHz)%,
where 0 !_f !5400 MHz,
(f i n MHz) .

TABLE 4-2 (CONT)
Performance C heck Summary

Part Ι
Performance Check
Procedu re Title

DIGITIZER (CONT)
F4 . Check Digitizer
Ve r tical Gain

F2 . C heck Vertical
Sampler Offset .

Part ΙΙ
Ad justment an d

Performance Check
Procedu re Title

Does not normally requ ire customer verification .
Satisfactory operation substantiated at the factory .

Does not normally requ ire customer verification .
Satisfactory ope ration substantiated at the facto ry .

Calibration _7854

Η 8 . Check/Adjust�
Digitize r Vertical Gain .

Η4 . C heck/Adju st
Vertical Sampler Offset .

Sto red and W it h i n 1 ο%ο at Temper-
Nu meric Data

Ι
atu re of calibration .

Pat h s

C han ge wit h 1 0.8 ο/ο , or less, per 10 °C .
1 emμeratu re
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System Step
Response : Stored
and Numeric
Data Paths

Horizontal

4Φ 6

Acquisition
Window

R esolution :
Stored and
Numeric Data
Paths

Noise: Numeric
Data P ath

DC Gain Accuracy,
as Checked with
067-0587-02 Cali-
bration Fixture,
referenced to
6 Div

Stored and
Numeric Data

Change with
υψ , Temperature^ _----

DC Offset

Stored Data
Path

Numeric Data
Path

C hange with
Temperature

Nominally :
0.0098 div at 1024 Ρ/W;
0.0196 div at

	

512 Ρ/W;
0.0392 div at

	

256 Ρ/W;
0.0784 div at

	

128 Ρ/W.

0.01 div or less, mean__
._._.. . ._.

value of 100 rms mea-
surements, mainframe
only .

From -5 div left, to
+5 d iv r ight of the
center vertical
graticule line .

TA BLE 4-2 (CONT)
Performance Check Summary

Varies with plug-in unit .^. ~~ν Λ Does not normally require customer verification .
selected . See 7000-

	

Satisfactory operation substantiated at the factory .
Series Oscilloscope
Systems Specification
in the Operators
Manual ; shall be same
specification limits
as given for real-time
operation .

Within 1°/ο at temper-
ature of Calibration .

0 .1 d iv, or less, per
10°C .

DIGITIZER (CONT)

0.4%, or less per 10°C .

Within 0.1 d iv of grati-
cule center, at temper-
ature of calibration .

Within 0.1 equivalent
graticule div of zero, at
temperature of
calibration .

ν~F̂7 . Check^H orizontal
Digitizer Numeric Noise .

F5 . Check Digitizer
Horizontal Gain

F3 .- Check -Horizontal ~~
Sampler Offset .

Part ΙΙ
Adjustment and

Performance Check
Procedure Title

Η 14 . Check Horizontal
Digitizer Numeric N oise .

H1 1 . C heck/Adjust
Digitizer Horizontal
Gain .

Does not normally require customer verification .
Satisfactory operation substantiated at the factory .

Η5 . Check/Adjust Hori-
zontal Sampler Offset .

Does not normally require customer verification.
Satisfactory operation substantiated at the factory .



DC Offset
(Contin ued )

Equivalen t
Time Sampling

Maxim u m
Sweep Speeds
fo r Si ngle-
S hot Acqu isi-
tion wit h 71387
Time Base wit h
Pretrigger
Acquire clock

Fo r proper acquisitio n ,
inp ut signals m ust be
repetitive si ngle valued
waveforms of the hor i-
zo ntal varia ble . Processor
does not check th at
these cond itions are
met .

Ρ/W
128
256
512
1024

G r aticule

Type

Display Area

Div U nit

Ph osphor

Sta ndard

Option 78

Ph otograp hic
Wr iting speed
(With Polaroid
3000 ASA Film,
withou t Film Fogging
Ρ-11 Phosphor)

TEKTRONIX
C51 R Camera,
fl .2 Len s an d
1 :05 O bject- το -
I rnage Ratio

Internal ; illumi n ated
with va r ia b le edge

8 div ve r tically by 10
d iv ho r izontally .

Ρ31 .

Ρ 11 .

TABLE 4-2 (CO NT)
Performance Check Summary

DIGITIZER (CONT)

Maximum
Sweep Speed

(μs/div)
50
100
200
500

At least 2.4 cm/ns . In
typical applications,
Ρ31 phosphor has
approximately one- half
the writing speed of

	

P11
phosphor .

CRT SYSTEM

Calibration---'7854

Pa rt ΙΙ
Adjustment and

Performance Check
Procedure Title

Does not normally requi re customer verification .n~
Satisfactory operation substantiated at the facto ry .

Does not normally requi re customer ve rification .
Substantiated at the facto r y .

Does not normally require customer ve r ification .
Satisfactory operation substantiated at t he facto ry .
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Camera Power

Ground Post

	

Provides user α conve-
nient ground reference
point on front panel .

TABLE 4-2 (CON°`)
Performance Check Summary

Part ΙΙ
Adjustment and

Performance Check
Procedure Title

Does not normally require customer verification .
Substantiated at the factory .

Bottom P in
Center Pin
Top Pin

Ι Ground .
Ι Single-sweep reset .
+15 V .

Calibrator Output Ι Front-panel bnc Β4 . Check Calibrator C4 . Check Calibrator
connector . Amplitude . Amplitude .

Wave Shape Square wave .

Polarity ~Postive-going "ηwith
baseline at OV .

Output Resis- 4500 . Does not nor mally require customer verification .
ta nce .

Ι
Satisfactory operation substantiated at the factory .

Output Voltage (Selected by front- Β2 . Check Calibrator C2 . Check/Adjust Cali-Ι
panel CALIBRATOR Output Voltage . brator Output Voltage .
switch .)

Load ? 100 kΩ 40 mV, 0 .4 V, 4 V .

Load = 50 Ω 4 mV, 40 mV, 0 .4 V.

Accuracy Within 1% .
------ -------- .__. .__. . .

Output Current 40 mA available through Does not normally require customer verification .
CALIBRATOR.output Implicitly checked in steps Β2, and C2 .
with α bnc-to-current
loop adapter . CALI-
BRATOR switch must
be set to 4 V for
calibrated output .

Repetition 1 .0 kHz, within 0.25% . Β3 . Check Calibrator I C3 . Check/Adjust Cali-
Rate 1-kHz Repetition Rate . Ι brator 1-kHz Repetition

Rate .

Duty Cycle 1 49.8% to 50.2% . Does not normally require customer verification .
Satisfactory operation substantiated at the factory .

Rise Time and 250 μs or less .
Fall Time
100 pF maximum
load )

EXTERNAL CONNECTORS

Front-panel 3-contact Β7 . Check Single C7 . Check Single
connector (on crt bezel) Sweep Reset and Sweep Reset and
compatible with Tek- Camera Connector . Camera Connector .
tronix C-50 series
cameras .



Cha racte r istic

EXTE RNAL
KEYB OARD

GP IB IEEE-488-1978

M EMO RY BACK-
UP POWER

Voltage
Require ment

+TL SIG NAL
OUTPUT SWL/SWH

Output Level

SWL
Command

SWH
Command

+SΑWΤΟΟΤΗ O UT

Pola r ity

Outpu t Voltage

EXTER NA L CONN ECTORS (CON T)

25-p i n female rear-

	

Does not normally req uire c ustomer verification .
panel connector for

	

Substantiated at the factory .
connecting an external
keyboard .

24-pin female rear-
panel conn ector fo r
connecting instru ment
to G PI B . M eets
IEEE-488-1978 (Not
available on Option OD.)

Two rear-panel female

	

Satisfacto ry operation substa ntiated throughout
banana jacks . Provides

	

procedure whe re pl u g-ins are removed an d installed with
fo r external power to

	

POWER OFF .
maintain power on
RAM, thereby providi ng
non-volatile memory .

6.0 to 6.5 V dc .

Rea r - panel bnc

	

Β8 . Check TTL Signal
connector provides

	

Outp u t .
TTL-compatible signal .

Set by user comma nds
available on the Wave-
form Calculator .

Selects low level output
between 0 V an d +0.8 V .
Maximum current sin k
is 16 mA.

Selects h igh level output
between +2.4 V and +5 .0 V .
Maximum current sou rce is
2 .6 mA .

Rear-pa nel bnc
connector .

Positive-going with
baseline at 0 V, with in
1 V, i n to 1 ΜΩ load .

TABLE 4-2 (CONT)
Performance Check Summa ry

Β5 . Check +Sawtooth
O utput .

Part ΙΙ
Adjustment and

Performance Check
Procedure Title

Calibration--7854

C8 . Check TTL Signal
Outpu t .

C5 . C heck +Sawtoot h
O u tput .

10 V maximum .

	

Ι

	

Does not normally requ ire customer verification .
Satisfactory operation substa ntiated at the facto ry .
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Characteristic

AGATE OUT

Α Gate

Β Gate

Calibration--- 854

Performance
Requirement

Part Ι
Perfo rmance Check
Procedure Title

+SΑωΤοΟΤΗ OUT
(Continued)

R ise Time
into 50 Ω

R ise Time
into 1 ΜΩ

O u tput Resistan ce

Dly'd Gate

Polarity

Α or Β gate

Α Dly'd Gate

Derived from Α HORIZ
time-base unit main gate .

O u tput is positive when
no plug-in is used or
when p l u g-in does not
provide delay gate .

EXTERNAL CONNECTORS (CΟΝΤ )

50 mV/ unit-of-time,
selected by the time-
base u nit time/div
switch , with in 15% ;
100 ns/ div maximum .

1 V/u nit-of-time,
with in 10°/ο , selected
by the time-base unit
time/div switch , 1 μs/
div maximum .

Ap proximately 950 Ω .

Rear-panel bnc
con necto r .

De rived f r om Β HO R IZ
time-base u nit main gate .

Derived from Α HORIZ
time-base unit delayed
gate .

Positive-goi ng with
baseline at 0 V, with in
1 .0 V, into 1 ΜΩ load .

Positive level when Α
time-base delayed
sweep or Β sweep is
enabled ; 0 V, with in
1 .0 V, into 1 ΜΩ load,
when sweeps are
d isabled .

TABLE 4-2 (COIVT)
Performance Ch eck Su mmary

Does not normally requ ire customer verification .
Satisfactory operation substantiated at the factory .

136 . Check +Gate Output

Part 11
Adjustment and

Performan ce Check
Procedure Title

C6 . Check +Gate Outpu t .



Ch aracteristic

TAB LE 4-2(CO NT)
Performance Check Summary

Part ΙΙ
Adju stment and

Performance Check
Procedure Title

Calibration---7854

+GΑΤΕ OUT
(Contin ued )

EXTERNAL CONNECTORS (CONT)

Output Voltage 10 V maximum . Does not normally require customer verificatio n .
Satisfactory operation substantiated at the facto ry .

I n to 50 Ω Load 0.5 V, within 10°/ο .

Into 1 ΜΩ Load 10 V, with i n 10ο/ο , (up
to 1 μs/div) .

R ise Time into 20 ns o r less .
50 Ω Output Approximately 950 Ω .
R esista nce

SIG N AL OUT Rear-panel bnc- C3 . Check Signal D5 . Check T rigger
connector selected by O u t Selection . Selector Operation .
Α TRIGG ER SOURCE
switch .

Sou rce Same as Α TR IGGER
SO URCE .

Output Voltage ±15 V maximum . Normally does not require customer verification .
Satisfactory ope ration substa ntiated at t he facto ry .

Into 50 Ω Load . 25 mV/d iv of vertical
deflection, with 25%ο .

Into 1 MO 0 .5 V/div of ver tical
Load . deflection, with in 25%ο .

Bandwidth into Varies with vertical Does not normally requ ire customer ve r ification .
50 Ω Load plug-in selected . See Satisfacto ry operation substa ntiated at t he factory .
(-3 dB) 7000-Series Oscillo-

scope Systems Speci-
fications in the
Operators Manual .

DC Cente r i ng 0 V, wit h i n 1 V, i n to
._

C2 . Check Ve r tical D4 . Check/Adju st
1 ΜΩ loa d . Signal O u t DC Vertical Signal Out

Centering . DC Ce ntering .

Aberrations 15%ο ρ - p, or less, Does not no r mally req u ire cu stomer verification .
with in 50 ns of step . Satisfacto ry operatio n s ubstantiated at the factory .

O utput Resistance Approximately 950 Ω .
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Z-AXIS INPUT

Polarity and
Sensitivity

Low-Frequency

I npu t Resistance
__

I nput Ca paci-

Open Circu it
Voltage

Maximum Inp u t
Voltage

Maximum Repe-
titio n Rate

SI NG LE SWEEP
RESET

Inpu t

Signal Requ ired

H ig h Level

Low Level

M inimu m Pu lse
W id t h

Dc .

Rear- pa nel bnc
connector .

EXTERNAL CONNECTORS (CONT)

+2 V provides complete
blan king f rom maxim um
intensity cond ition ;
-2 V provides complete
un blan king from minimum
intensity condition .

Approximately 470 Ω .

` L ess than 50 pF .

Approximately 0 V.

15 V (dc p lus peak ac) .

1 MHz .

Rear-pa nel bnc
co nnecto r .

Input to reset single-
sweep fu nction of
time-base un its
i nstalled in Α and Β
HO R IZ com partments .

Closure to ground (or
switch ing from the
h igh level to the low
level i n less th a n 1 ms)
resets the sweep .

+50 V to +10 V, s ίηιι
less than 40 μΑ .

-------------
+0.5 V to -5 V, si nk
less than 10 mA .

10 μ s at 50% ampli-
tude points .

TABLE 4-2 (CONT)
Performance Check Summary

Α2 . Ch eck External
Ζ-Axis Operation .

Does not no rmally requ i re customer ve r ification .
Satisfactory operation su bstantiated at the factory .

Β7 . Check Single
Sweep Reset and
Camera Connector .

Does not normally requ ir e customer verification .
Satisfactory operation substantiated at the factory .

Part ΙΙ
Adjustment an d

Perfo rmance Check
Procedure Title

131 1 . Ch eck External
Ζ-Axis Operation .

C7 . Check Single
Sweep Reset and
Camera Con nector .



Performance
Requirement

Part Ι
Performance Check
Procedure TitleCh aracteristic

SI NGLE SWEEP
RESET (Continu ed)

F unctions Imple-
mented (as per
ΙΕΕ 488-1978)

SH 1

Description :

TABLE 4-2 (CONT)
Perfo rmance Ch eck Su mmary

EXTERNAL CONNECTORS (CONT)

Complete Service
Request Ca pability .

Complete Remote/
Local Capability .

Comp lete Device Clea r
Capability .

Complete Device Trigge r
Capability.

No Controller Capability .

GP I B INTERFACE

Part ΙΙ
Adjustment and

Performance Check
Procedure Title

Does not normally require custome r verification .
Satisfactory operation substa ntiated at t he factory.

Does not normally require customer verification .
S ubstantiated at the factory.

Does not normally requ ire c u stomer verification.
Satisfactory operation substa ntiated at the factory.

Calibration--7854
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4-14

All keyboard commands not listedbelow do not contribute accuracy errors, with exception
of the > VCRD command. Refer to Section 9 of the Operators Manual, Command
Language, for additional information.

'TABLE 4-2 (CONT)
Performance Check Summary

COMMAND ACCURACY

Part ΙΙ
Adjustment and

Performa nce Check
Proced ure Title

ΝΟΤΕ

Does not normally req u i r e customer verification .
Satisfactory operation substa ntiated at the factory .

Wavefo rm Func-
tions

Ar it hmetic
Fu nctions

SQRT Accurate to 4 signi-
LN ficant digits
ΕΧΡ ±(6*10- ') ,VSCL ) .
SGN

~~Cursors Func-
tions

HCR D Accurate to 4 signi-
fica n t digits
±(6* 10-5 )*(H SCL ) .

VCR D Accurate to 4 sign i-
ficant digits
±(6* 10 -5 )*(VSCL ) .

Data Storage
Functions

ΡW Accurate to 4 signi-
ficant digits

±(6* 10 -5 )*(VSCL ) .

>ΡΝΤ Accurate to 4 signi-
ficant digits
±(6*10-4)*(VSCL ) .

Waveform Fu nc-
tions

O R D Accurate to 4 signi-
S MOOTH ficant digits
DI FF ±(6*10-5)*(VSC L ) .
I NTRP
I NTG

,, OR DVry~^ Accurate to 4 signi-
ficant digits
±(6*10-"),(VSCL ) .

If a utoscaling occu r s,
all waveform poi nts
are rescaled to :
±(6* 10 -4 )*(VSC L) .



Waveform Para-
m ete rs

ΜΑΧ
ΜΙΝ
Ρ - Ρ
MID
MEAN
RMS

ENERGY

AREA

FREQ

DELAY
WIDTH
R ISE
FALL
PER

Waveform Scaling
Functions

VZR
VSCL
>VSC L

HSCL
>HSCL

>VZR
VXPD

Constant Func-
tions

Arit hmetic
Functions

SQRT
LN
ΕΧΡ

Accurate to 4 signi-
ficant d igits
±(6* 10 -5 )*(VSC L) .

Accurate to 4 signi-
ficant digits
i(6*10 -5 )*(VSC L2 )
*( HSCL) .

Accurate to 4 signi-
ficant digits
±(6*10-5)*(VSC L )
*(HSCL ) .

Accurate to 4 signi-
ficant digits
±(6*10-°)*( HSCL) .

Accurate to 4 sign i-
ficant d igits
±(6*10-4)*( HSCL) .

Acc u rate to 4 signi-
ficant d igits
±(6*10-5)*(VSCL) .

Accurate to 4 signi-
ficant digits
±(6*10-5)*(HSC L ) .

Accurate to 4 signi-

ficant digits
±(6* 10-°)*(VSCL ) .

Accurate to 4 sig ni-
ficant digits .

TAB L E 4-2 (CO NY)
Performance Check S ummary

COMMAN D ACCURACY (CΟΝΤ)

Part ΙΙ
Adjustment and

Performance Check
Procedure Title

Does not normally require customer ve r ification .
Satisfacto ry ope ration substantiated at the facto ry .

Calibration� 7854
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Voltage Range
(AC, RMS)

115 V Range

230 V Range

Line Frequency

Maximum Power
Consumption

Maximum Current

Fuse

Keyboard

Controls

External
Connector

Selected by rear-panel
LINE VOLTAGE
SELECTOR switch .

From 90 to 132 V .

From 180 to 250 V.

From 48 to 440 Hz .

230 W, nominal .

3.5 Α at60Hz,90V
line .
1 .8 Α at60Hz, 180V
line .

4 Α fast-blowing type .

An array of key
switches which allows
the user to execute
commands ; pressing α
key issues α command
to the processor
(except in the GPIB
Remote mode) .

25-pin male connector
on 56 inch (±3 inches)
cable for connecting
the keyboard to the
mainframe .

TABLE 4-2 (CONT)
Performance Check Summary

Part Ι
Performance Check

Procedure Title

POWER SOURCE

Part ΙΙ
Adjustment and

Performance Check
Procedure Title

Does not normally require customer verification .
Satisfactory operation substantiated at the factory .

WAVE FORM CALCULATOR

Does not normally require customer verification .
Satisfactory operation substantiated at the factory .

Does not normally require customer verification .
Substantiated at the factory .



ADJUSTMENT I NTER VAL

To maintain instru ment accuracy, check performance
every 1000 h ours of ope r ation, or every 6 months if used
infrequ ently . Befo re com plete adjustment, thorou g hly
clean and inspect th is instru ment as o u tli n ed in the
Maintenance section .

TEKTRONIX FIE LD S ERVIC E

Tektronix Field Service Centers and t he Factory Service
Ce nte r provide i nstrument repair an d ad j ustment
services . Contact your Tekt r onix Field Office or
representative for fu rt h er information .

TEST EQUIPMENT REQUIRED

The test equipment listed i n 'fable 4-3 is req uired for α
complete Ad j ustment and Performance check of the
7854 Oscilloscope . If only α Performance C h eck is to be
performed, t h e items requ i red for Adjustment only are
not used and are ind icated by footnote 1 . Th e remai n i ng
test equipment is common to both procedu res .

The specificatio ns for test equ i pment, given i n Table 4-3
are the minimum required to meet the performance
req uirements . Detailed op erati ng instr uctions for test
equipment are omitted in t hese proced ures . Refer to t he
test equ i pment instruction man u al if more information is
needed .

Description

1 . Test Oscilloscope

2 . Am plifier U nit
(Two Requ ired ,
one may be 3
below)

M inimum Specifications

B andwidth , do to 200
megahe rtz , mi nimu m
deflection factor 10
millivolts/d ivision ;
acc u racy, with i n 3%ο .
D ual-channel and bot h
added and alte rnate
ve r tical modes .

Tektronix 7A-series
plug-in unit .

TABLE 4-3
Test Equ ipment

S PE CIAL FIXTURES

S pecial fixtures are used only where t hey facilitate
i n stru ment adju stment . Th ese fixtures are availa ble from
Tektron ix, Inc . Order by pa r t nu m ber from Tektronix Fiel d
Offices or rep resentatives .

TEST EQUIPMENT ALTER NATIVE S
All of t he listed test equi pment is required to completely
calib rate th is instrument . However, comp lete check ing or
adj usting may not always be necessary or desirable . You
may be satisfie d with c h eck ing only selecte d
ch a racte r istics, t h ereby redu cing the amount of test
equipment actually requi red .

Th e calibration procedures in Part ΙΙ a re based on t h e first
item of equi pment given as an example . When other
eq u ipment is substituted, cont r ol settings or setups, may
need to be altered . If t he exact item of equipment given
as an exa mple i n Table 4-3 is not availa b le, first check
th e M i n im u m Specifications col u mn carefully to see if
any oth er equi pment mig h t suffice . Th en check the
Pu r pose colu mn to see wh at th is item is used for . If used
for α p erfo r ma nce check or a djustment th at is of little or
no importa nce fo r your measurement requi rements, the
item and corresponding step(s) can be deleted .

Purpose

Used throughou t cali-
bration procedure .

Used throughout pro-
ced u r e to provide
vertical input to the
i nstrument under
a djustment .

Examples of Applica ble
Test Equipment

a . TEKTRONIX 7704A
Oscilloscope System
wit h

	

7A18 and 7Α29
Amplifier ; 7 Β80 or 7Β10
Time Base, a nd Ρ6053Β
Pro be .

b . TEKTRONIX 475
Oscilloscope with
Ρ6053 Β Probe .

c . R efer to t he Tek-
tronix Products catalog
for compatible oscillo-
scope system .

α . TEKTRONIX 7Α26
Amplifie r .

b. TEKTRONIX 7A1 6A
Am plifier .

Calibration---7854

4-1 7



Calibration---7854

3 . Amplifier U nit
(Dual Trace)

4 . Time-Base
U nit (Two,
One Delaying)

4-18

Any 7A-series dual
display amplifier unit .

Sweep rate 5 nano-
seconds/division .

TABLE 4-3 (CONT)
Test Equipment

' Used for calibration only ; not used for performance check .

Used to check position
and operation of read-
out d isplay .

α . Any 7A-series dual
amplifier u nit (may be
shared with α - 7000-
series test oscillo-
scope) .

a . TEKTRONIX 71392A
Time Base .

b . TEKTRONIX 7B1 5
Time Base .

5 . Signal Standar- Produces gain-check Used throughout pro- α . Tektronix Calibration
d izer (Two and pulse-response cedure to standard ize F ixture 067-0587-02 .
Required) waveforms . instrument so plug-in

units can be inter-
changed without b . 7000-series plug-
complete readjustment . in units with suitable
Also u sed to adjust signal sources may
crt geometry . be substituted if lower

performance is accep-
table .

6 . Plug-In Extender Provi des access to Power Supply Voltage, α . Tektronix Part
(Rigid Calibration plug-in connectors . Trigger system and 067-0589-00 .
F ixture) Digitizer System

checks and adjust-
ments .

7 . 7854 Analog' Allows operation of Used to adjust the α . Tektronix Part
Test Card the analog system Vertical Amplifier 067-0912-00 .

with digital boards thermal compen-
removed . sations .

8 . Precision DC Range, -75 to +200 Check and adjustment a . TEKTRONIX DM501
Voltmeter (DVM) volts; accuracy, of calibrator output Digital Multimeter

within 0 .1% . accuracy, power with power module .
supply voltages and
Z-axis display voltages . b . Fluke Model 825Α

Differential DC Volt-
meter .

9 . Time-Mark Marker outputs, 1 Check and adjustment a . TEKTRONIX TG 501
Generator nanosecond to 0.1 of horizontal timing, Time-Mark Generator

second ; marker digitizer timing, and with power module .
accuracy ; within 0 .1%, calibrator frequency .
trigger output, 1 milli- b . TEKTRONIX Type 184
second . Time-Mark Generator .



Description

and

TABLE 4-3 (CONT)
Test Equipment

' Used for calibration only ; NOT used for performance check .

Purpose

C heck and adjust hori-
zontal bandwidth,
d igitizer bandwidth,
and external Ζ -Axis
inputs .

Check and adjustment
of vertical bandwidth,
d igitizer bandwi dth,
and vertical channel
isolation .

Used throughout pro-
cedure for signal
source .

Used to check signals
out, digitizer signal
levels, calibrator and
Z-axis adjustment .

Signal interconnection .

Output termination
for signal generators,
if amplifier unit is not
50-ohm input impe-
dance, and termination
of trigger inputs .

Check Vertical band - - ^
width .

Used to check external
Z-axis operation, Χ -Υ
Compensation and
vertical channel
switch .

Used to adjust Y-axis
alignment .

Examples of Applicable
Test Equipment

Calibration--.7854

a TEKTRONIX SG 503
Leveled Sine-Wave
Generator with
power module .

b. General R adio
1310- Β Oscillator .

α . TEKTRONIX SG 504
Leveled Sine-Wave
Generator with power
module .

α . TEKTRONIX FG503,
with Power Module .

a . TEKTRONIX P6053B .

b. TEKTRONIX Ρ6054Α .

α . Tektronix Part
012-0076-00 (18 inches)
and Tektronix Part
012-0057-01 (42 inches) .

α . Tektronix P art
011-0049-01 .

α . Tektronix Part
011-0069-02 .

α . Tektronix Part
103-0030-00 .

α . Tektronix Part
003-0511-00 .

b . Xcelite R 182 .

4-19

10 . Low-Fre- Frequency, 250 kilo-
quency Sine- hertz to 250 mega-
Wave Generator h ertz; output amplitude,

variable from 50 milli-
volts to 3 volts into
50 ohms .

11 . High-Fre- Frequency 250 mega-
quency Sine- hertz to 475 MHz,
Wave Generator reference frequency,

10 megahertz or lower ;
output amplitude,
variable from 0.5 to
4 volts into 50 ohms ;
amplitude accuracy,
constant within 1 % of
reference as output
frequency changes .

12 . -Function Waveform outputs ;
Generator sinewave, squarewave

triangular from 6 Hz
to 3 MHz.

13 . 10Χ Passive Com patible with test
Prove W ith Short oscilloscope to be used .
Grounding Strap'

14 . Coaxial Cable Impedance, 50 ohms ;
(Two each 42 type, RG-58/U;
inch, one each length, 18 and 42
18 i nch) inches; connectors,

bnc .

15 . 50 Ohm Impedance, 50 ohms ;
Terminators (Two accuracy, within 2%;
Each) connectors, bnc .

16 . 2Χ Atten- Accuracy within 2°/ο ;Υ`
uator connectors, bnc .

-17 . Bnc-
Τ ,. .

B nc-to-bnc .
Connector

18 . Screwdriver' 2 inch shaft, slot type .
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(Phillips head)

22 . 18" Jumper
Wire

23 . Βηε to Clip

	

Ι
Lead Adapter

24 . Battery

25 . Resistor

26 . Resistor

4-20

18 inch with alligator
or similar clips .

Bnc to 2 lead .

6Vto6.5Vat0.7
amps with a ppropriate
connectors .

TABLE 4-3 (CON-Ι-)
Test Equipment

Adjustment of Vertical
high-frequency
compensations .

U sed t hroughout
adjustment procedure
to adjust variable
components .

U sed for power supply
and rear panel removal .

Used to center vertical
Amplifier and set
Digitizer codes .

Used to check TTL
SIGNAL OUTPUT .

Used to check TTL
SIGNAL OUTPUT .

909 ohm .

	

Ι

	

Used to check TTL
SIGNAL OUTPUT .

' U sed for calibration only ; NOT used for performance check .

α . Tektronix Part
003-0675-00 .

α . Tektronix Part
003-0000-00 .

α . Tektronix Part
003-0341-00 .

α . Allied Part
920-605 .

α . Tektronix Part
013-0076-00 .

α . Gates #0800-0011 .

b. Gates #0810-0011 .

α . Tektronix Part
321-0188-00 .

α . Tektronix Part
321-0189-00 .
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1�PERFORMANCE CHECK

Calibration Part Ι----7854
Performance Check

The followi ng procedure (Part 1- --- Performance Check ) ve r ifies electr ical specificatio ns witho u t removi ng instrumentcovers o r ma king internal adjustments . All tolerances given are as specified in the Performance C h eck Summary Ta ble4-2 .

Part 11----Adjustment and Perfo rmance Check p rovides the information necessary to : (1 ) ve r ify t hat t he inst rument meetsthe electrical specifications, (2) verify that controls function properly, an d (3) perform all i nternal adjustments .

Α sepa rate R eal-Time Fu nctions Checkout Procedure is provided in th e 7854 Operato r s Manual . Also, eac h waveform-
processor function is demon strated in the Measu r ement Keyboard and Waveform Calculato r sections of the Operators
Manual . (Refer to Table of Contents or Command I ndex for specific functions .)

PERFORMANCE CH ECK POWER-UP
SEQUENCE

ΝΟΤΕ
The performance of this instrument can be
checked at any ambient temperature from 0°
to +50° C unless otherwise stated.

1 . Ch eck th at the inst ru ment h as been set fo r the proper
power source a nd also t h at α su itable power cord and
plug has been attached . R efe r to Power Source
Information i n Section 1 fo r specific details .

2 . Connect the i nst r ument to t he power sou rce .

3 . Connect the memory backup battery to the MEMO RY
BACKUP POWER INPUT .

4 . Press the POWER button and allow 20 min utes
warmup before proceeding .

To prevent instrument damage, turn off 7854
POWER before installing or removing plug-in
units .

ΝΟΤΕ
To maintain the front-panel mode settings
when switching plug-ins with POWER OFF,
external power must be applied to the rear-
panel MEMORY BACKUP PO WER INPUT.

INDEX TO PER FORMANCE 2 . Ch eck Ve r tical Sampler Offset . . . . . . . . . . . . 4-37
3 . Ch eck H orizontal Sampler Offset . . . . . . . . . 4-38

CHECK PROCEDURE 4 . Check Digitizer Vertical Gain . . . . . . . . . . . . . 4-39
5 . Check Digitizer Horizontal Gain . . . . . . . . . . . 4-4ρ

Α . Z-AXIS AND DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . 4-22 6 . Check Vertical Digitizer Numeric
1 . Preliminary Set up Conditions . . . . . . . . . . . . . 4-22

Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-40
2 . Ch eck External Ζ-Axis Operation . . . . . . . . . . 4-22

7 . Check H orizontal Digitizer Nu meric
Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-41
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Perfo rmance Check

Equipment Requ i red : (N umbers correspond to those listed in Tab le 4-3, Test Eq u ipment .)

2 . Amplifie r unit

4 . Time base

10 . Low-frequ ency sine-wave generator

Α 1 . Z-AXIS A N D DIS PLAY PRELI M INA RY
S ETUP

α . Perform the Performance Check Power-Up Seque nce .

b . Refer to Section 5, Instrument O ptions, and t he
C hange Information at the rear of th is manual for any
modifications wh ich may affect th is procedure .

c . Set th e` 7854 controls as follows :

POWER . . . . . . . . . . . . . . . . . . . . . On (pushbutton in)
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
VERT TRACE SEPARATIO N ( Β ) . . . . . . . . M idra nge
Α TRIGG ER SOUR C E . . . . . . . . . . . . . . . VERT MOD E
Α ΙΝΤΕΝSΙΤΥ . . . . . . . . . . . . . . . . . . . . . . . . . . M idrange
HOR IZO NTAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β INTENSITY . . . . . . . . . . . . . F ully cou nte rclockwise
Β TRIGGER SOURCE . . . . . . . . . . . . . . . VERT MOD E
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M idr a nge
READOUT . . . . . . . . . . . . . . . . . . . . . . . OFF (i n detent)
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . . M idra nge
CO NTROL I LLUM . . . . . . . . . . MEDIUM (rear panel)
STO RED INTENSITY . . . . . . F ully cou nterclockwise

Α2. C HEC K EXTERNAL Z-AXIS OPERATION
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NOTE

First perform step Al, then proceed.

17 . Βηε -Τ connector

24 . Batte ry (memory backup)

14 . Coaxial Cable (two 42-inch required)

ΙΙΙ ! ΙΙΙΙΙΙΙΙρΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙθΙΙΊΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΊΙΙΙΙ ! ΙΙΙΙ 11111111 ΙΙΙΙΙίΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙ
Shaded li n es identify Performance R equirement CHECK .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

7854 Con t r ols :
READOUT inte nsity . . . . . . . . . . . . . . . . . . . . . . . . . . OFF (i n d etent)
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α

bnc Τ-connecto r

Α2 . S ETUP CONDITIONS

Test E q u ipment Con t r ols:
Amplifie r Un it

Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 .5 V/d iv

Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 μs/div

T rigge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,inte rn al

2874-367

α . Set the low-frequency si ne-wave generator for α 4-
division d isplay at 50 kiloher tz (o ne volt above and below
ground) .

b . Set the Α INTENSITY cont r ol for α dim d isplay .

c . Connect t he sig n al from the output of the bnc Τ -
con nector at t he Amplifie r input to the Z-AXIS I NPUT
connector on t he rear panel with bnc cable .

ΙΙ ΙΙΙΙ ΙΙΙμΠ ! ΙΙΙΙρρΙ IIIIIiIIIIIIIIIII!IIIIIIHIIII III 1' 111' 111 I'll 11 !111 ! , 1' ; 111111111111' 111111111 W11111 , III

	

1111111111111111 , 101
d. CHECK- . -Positive portio n of th e d isplayed waveform
is blanked out .
ΙλΙΙΙΙΙΙΙλΙΙΙΙ !III ΙΙΙΙ 111 1 1111111111111111111111111,1111111 : 11111 ΙΙΙΙΙΙΙΙΙλιΙΙΙΙΙΙΙΙΙΙ ` ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙ 1 Ι ,1 ΙΙΊΙΙΙΙ ΙΙΙΙΙΙΙΙ ΙΙΙ III ~ ΙΙΠΙ ! ΙΙΙΙΙΙ 1 ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙ III



Equipment Required : (Numbers correspond to those listed in Table 4'3. Test Equipment.)

1 . Test oscilloscope

4 . -nme base

NU
m~ υ

8 . Precision dc voltmeter (DVIVI

9 . Time-mark generator or frequency counter
(optional)

14. Coaν a ! cable (ono 10inch, two 42-inch
required)

15 . 50 -ohm terminator

B1 . CALIBRATOR AND OUTPUT SIGNALS
PRELIMINARY SETUP

a . Perform the Performance Check Power-Up Sequence .

I Refer to S ect ion 5, Instrument Options, and the
Change Inbri-nation at the rear of this manual for any
modifications which may affect this procedure .

ε . Set the 7854 controls as follows:

POWER switch . . . . . . . . . . . . . . On (pushbutton in)
VERTICAL MODE . . . . . ~~ . . . .

*'***'*'**'***

RIGHT
VERΤ TRACE SEPARATION (B) . . . . . . . . Midrange
Α TRIGGER S0URCE . . . . . . . . . . . . . . . VERT MODE
Α INTENSITY . . . . . . . . . . . . . Fully counterclockwise
HORIZONTAL MODE . . . . . . . . .

.
Α

8 ! ΝΓEΝSΠΥ . . . . . . . . . . . . . Fully counterclockwise
B TRIGGER SOURCΕ . . . . . . . . . . . . . . . VERT MODE
READOUT intensity . . . . . . . . . . . . . . OFF (in do tenή
GRΑΤ !LLUKη . . . . .	K η idrpnge
CALIBRATOR . . . . . . . . . . . . . . . . . 4 V pushbutton

	

in

B 2 . CHECK CAUBRATOR OUTPUT VOLTAGE

NOTE
First perform step B1, then proceed.

UT κ UT S Ν

17 . Bnc-T connector

22 . Jumper v in,

23 . Β"ε-to'ε!ip lead adaptor

24 . Battery (memory backup)

25 . 8870 resistor

20 . 9090 resistor

Shaded Ii identify Performance Requirement CHECK .
UUUU!U!UUUU~U!UU!UU ΝUΝ~UUU υ U Νυ !U~UU!UUU υ U ΝUU~UUUUUHU Ν'U|~UUUUU~UUmUUUU~U~U~U~U~ Ν U υ

7854 Controls
No change in settings

Calibration Part !--7854
Performance Chock

Precision
οο

νo/tme oι
(ονκx)

Test Equipment Controls .
Precision DC Voltmeter (DVM)

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Appropriate range
for voltage to be

measured

MOM

a . Set both the 4V and 0 .4 V CALIBRATOR pushbuttons
to the pressed position Ohi σ selects dc vol

I Connect the precision dc voltmeter (DVM) test leads
between the CALIBRATOR output and chassis ground .

nwm,mm υυ 1 1 1 ,1 υιmυυ ,m υwm υmm υυυmυυυυ m !I11!mmm υυωnm :mm ill III mυm11111mυ 1!11

	

I~Illil 1111 1 11111
ε . CHECK-User reading for 0.3908 »o 0.4048 volt .
III 0w!Ά ln ; 1 m!m I'll iiimm υΝ m I ΝΝ IN m!Hill mmrmmp υmm υwm 1mm συmm 1 m I!I, ,m !I ,Imυυ IiI1IIII !
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Calibration Part 1---7854
Performance Check

d . Discon nect the DVM.

e . Conn ect α 50-ohm termi nator to the CAL I BRATOR
output .

f . Connect th e DVM to the te rminated CAL I BRATOR
outp u t .

'III ΙΙΙΙΠΙΙ ΙΙΙΠΙΙΙ 1111111'1'11 , 1111111 , 111 ΙΙΙΙ Ι 11 ΙΙ 1 Ι ΙΙ 1 ΙΙΙΊΙΙΙ ! ΙΙΙίΙΙ ' Ι 111111111111 , 1111111111 Ι 1 ΙΙΤΙ 1111111 , 111111111111111 :11 1 11111111111111 1 11111,1111
g . CHECK---M eter reading for 0 .0397 to 0 .0404 volt .

Ι Ι 1 ΙΙΙ III Hill III ΙΙ Will ΙΙΙΙ III Hill 111 11 : 1 Ι 1 111111 ΙΡΙΙΙΙΙΙΙΙ ' ΙΙΙΙ III ΙΙΙΙ ΙΙΙΙΙΙΙΙ ! ΙΙΙ ': ΙΙ 1 Ι 111111111111111111 1 1111 :111111111 , 1111111111111 , 1111 1 11111111

h . Discon nect the DVM and terminator .

Β3 . CHEC K CALI BRATOR 1- kH z REPETITION
RATE

If the preceding step was notperformed, fir st
perfo rm step Β 1, then proceed.

4-24

ΝΟΤΕ

Β 3 . SETUP CON DITIONS

7854 Con trols :
CA LI BRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 V

Test
Oscilloscope

Test Equipment Con t r ols.
Ti m e-Ma rk Generator . . . . . . . . . . . . . . . . . . . . . . . . 1 m s ma rk e rs

Test Oscilloscope
T r iggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac, E xte rn al
Input Coup ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DC

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms :' d iv
Ve r tical M o d e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Add

ΝΟΤΕ

An alternate method for step 83 is to use α
frequency counter, with at least 0 . 1 °/ο
accuracy, and check the CALIBRATOR rep
rate to be exactly 1 kHz .

α . Th e 1-millisecond time-markers are con nected to the
test oscilloscope external t r igge r input and to the
noninvertin g vertical channel of the test oscilloscope (use
α bnc-T connector) . T h e 7854 CAL I BRATOR outpu t is
connected to t h e inverting input of the test oscilloscope .

b . Set t h e test oscilloscope t r igge r i ng level fo r α sta ble
time-mark display .

c . Set the test oscilloscope vertical deflection factor s to
display 2 divisions of CAL I BR ATOR signal and 1 division
of time-marker signal .

d . Set th e test oscilloscope sweep rate for 0.2 second/
d ivision .

III ΙΙΙΙ ΙΙΙλΙΙΙ ' ΙΙΙιΙΙΙΙ 111 :111111111111 11111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙιΙΙΙΙ ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙ III IM III 1111'111 ΙΙΙΙΙΗΙΠΙΙΙ !' ΙΙΙΙΙΙΙ 111111 1 11111 1 11 , 1111111111111111
e . CHECK---The time requ i red fo r the 1-millisecond time
marks to dr ift from the positive level of t he CAL I BRATOR
signal to the negative level, and back to t he positive level
must be more t han 0.4 second (2 divisions) . T h is time can
be measured directly f rom the d isplay by observing the
number of divisions th at th e markers move across the
d isp lay area before it retu r ns to th e positive level .
11111111!111 ;111111111111111111111111111111111111 ΙΙΙΙ III 1111'111 Ι II! 11111111 ΙΙΙΙΙΙΙΙλΙΙΙΙΙΙΙ 11111111 ΙΙΙ 11111111 11111 11 Hill III Iii III ΙΙΙ III 1111111111111

f . Disconnect th e bnc cable .



Β4 . CHECK CAL IBRATOR AMPLITUDE

ΝΟΤΕ

If the preceding step was not performed, fir st
perform step Β 1, then proceed .

7854 Co n t r ols :
CA L IBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 V

Test Equ ipmen t Con t rols
Test Oscillosco pe

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 1 ms/div
T r iggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,ln te r nal
Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . �� , . . 1 V /div
Inpu t Coup ling .

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gnd

2874-370

α . Set the grou nd refe rence level on the test oscilloscope
to 2 divisions below graticu le cente r .

b . Set the test oscilloscope input coupling to dc.

Ι ! ΙΙΙΙ 1 ΙΙ '1111111 ΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙ ' Ι ! Ι ' Ι 1 ΙΙΙΙΙΙ ΙΙΙΙ ΙΙΙ'1111g11' 1111 '' 11111111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙ 111111' ΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙ = ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙ
c . CHECK----Test oscilloscope for α 4-divisio n d isplay
with in 0.04- division .
ΙΙΙ ' ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙ '11 Ι 1111111111 Ιλ 1' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 111111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙ ' ΙΙΙΙ

d. Set the CAL IBRATOR select switch to 0.4 V.

e. Set the test oscilloscope deflection factor to 0.1 V/
d ivision .

ΙΙΙ ' ΙΙΙ ! ΙΙΙΙ ' Ι 1 Ι Ι ΙΙ " ΙΙ ΙΙΙΙΙΙΙΙ '' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ 111111!1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
f. CHECK---Test oscilloscope for α 4-d ivision display
with in 0.04-division.
ΙΙΙΙΙΙΙΙΙ ' 1111 Ι Ι Ι 111111 Pill 1111!11!111 !111111111111111111 !1 1111 11111!11111'11111Ill Ill

	

Ill

	

Ill 1111 Ill 1111

g. Set the CAL I BRATOR select switch to 40 mV .

h . Set the test oscilloscope deflection factor to 10 mV /
division.

ΙλΙi ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111111!1

	

ill ΙΙΙΙΙΙΙΙ 'λΙΙΙ

	

ill' ΙΙΙΙ

	

iii

	

ΙΙΙΙ : ΙίΙ ' ΙΙΙΙΙΙ,111111! Ι

	

ΙΙΙΙΙΙίΙ ' ΙΙΙ ' ΙΙΙΙΙ

	

ill

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

	

ΙΙΙΙΙΙ ! Ι

	

Ill

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 4 ΙΙΙ

	

111!11111111
i . CHECK ----Test oscilloscope for α 4-division display
wit hin 0.04-division .
Ill ΙΙΙ ! Ι 1 ΙΙΙΙΙΙΙ 1 Ι ! Ι ΙΙ 11 Ill ΙΙΙΙ ΙΙ Ι ! ΙΠΙΙΙ 11111111 ΙΙ 1 Ι 1 ΙΙΙΙΙΙΙΙΙΙΙρΙΙΙ 11 λΙΙ ΙΙΙΙ ' Ill ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙ Ill IIIINII 1111111111111 , 11

Cali bration Part 1-7854
Perfo rmance Check

j . Install α 50 Ω terminator between t he CAL IBRATOR
output and the bnc cable .

k . Set the test oscilloscope deflection factor to 5 mV/division .

h 1111' ΙΙΙ ΙΙΙΙΙΙΙΙg ΙΙΙΙΠΙ' Ι ! ΙΙΙΙΙΙ ΙΠΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ Ill ΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ ΙΙΙ !11111i11' ΙΙΙΙΙ ΙΙΙ '!11111 !11111111111l ill 1111!1111111.1 Ιλ 11111' Ι
Ι . C H EC K ----Test oscilloscop e fo r α 0.8-division display
with in 0.01 d ivision .
1!111111 ΙΙΙ 1 ΙΙΙΙΙΙΙΙ 111111111111 ' ΙΙΙ ' 111111111 1 111!11

	

l ΙΙΙ 111'1111 ill ΙΠΙ Ill ΙΙΙΙ ill II ΙΙΙΙΙΙΙΙΙΙΙΙ 111 J 111 ΙΙΙΙΙΙΙΙΙΠ ' Ι ,1111 Ill 111 1 1111!111111 1111 , 111WIliIIIIIIII ,

m. Set th e CAL I BRATOR select switc h to 0.4 V.

η. Set t he test oscilloscope deflection factor to 10 mV/d ivision .

11111 111111111111 , 1111 Ill I'll Ill 1111 Ill ΙΙΙΙ Ill 11111111111111111111!1 Ili ΙΙΙΙ ΙΙΙ ':11 ΙΙίΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ ΙΙΙΙΙ ! iiiiiiiiiiiiiiiiiiiiiiiiiiii i iiiI Ι 1 Ιι 1
ο. CHECK---Test oscilloscope fo r α 4-division display
with in 0.04-division.
ΙΙΙΙΙ ! Ι ' Ι WΙΙΙΙ ' Ι ! Ι ! ΙΙΙΙ ill ill ΙΠΙΙΙΙΡΙΙΙλΙΙΙ ill WI ΙΙΙ'ΙΙΙΙΙΙΙΙΙΙΠΙΙΙ ΙΙΙΙΙ ! ΙΙι, ΙΙΙ ' Ι ! ΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ ', Ι ! ΙΙ ΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ 1 Ι 1 ΙΙΙΙιΙ 1 ΙΙΙ ' ΙΙΙΡΙΙΙΙΠΙΙ ΙΙΙΙΙ ! Ι !Ι J ΙΙΙΊ ' ΙΙΙ

ρ. Set the CAL I BRATOR select switc h to 4 V .

ρ . Set the test oscilloscope deflection factor to 0.1 V/
division .

ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙ ' ΙΙΙ ! ΙΙΙΙΠΙΙΠΙΙΙ ΙΙΙ ' ΙΙΙΙΙΙΙΙ Ι! ΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ ΙΙΙΙΙΙΙΙ ΙΙΙ ΙΙΙΙ , ΙΙΙ '' ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙ ! ΙΙΙλΠΙΙΠ UU ΙΙΙ ΙΠΙΙΠ ! Ι ΙΙΙ ' ΙΙΙΠ ΙΙ ~ Ι 1 ΙΙ !' ΙΙΙΙΡ
r. CHECK ----Test oscilloscope for α 4-division display
with in 0.04- divisio n .
Ι ΙΠΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ 111 1 1111 : 1111111 :111111111111111111111 1 1111111111111111 ΙΙΙ U ΙΙΙϊΙ ! ΙΙΙ~ ΙΙΙιΙΙΙΙΙΙΙΙΙ U ΙΙΙ !111 J g11I111U1~111I1 P 1~1 ΙΙΙΙΙΙΙΊΙ ' Ι 1 ΙΙΙΙΙΙΙ ΙΙΙΙ
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Calibration Part 1----7854

Performance Check

Β5. CHECK +SAWTOOTH OUTPUT
ΝΟΤΕ

If the preceding step was not performed, first
perform step Β 1, then proceed.

7854 Controls.
No change in settings .

+SAW'ΤΟΟΤΗ OUT connecto r

	

Test(rear panel)

	

Oscilloscope

Time Base

d . Disconnect the Ill cable .

Test Equipment Controls:
Test Oscilloscope

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 m s/ div
Vertical Deflection . . . . . . . . . . . . . . . . . 2 V/div (1 MO input)

Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1 ms/ div
Trigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnte rn al

III' ΙΙΙ '' ΙΙΙΙΙΐΙΙΙΙ ΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙ ΙΙΙΙΙ 11 , 1111111111 , 11111111'1111111'1111 ΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ ! ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

α . C HEC K-----T hat the slope of the test oscilloscope
d is play is positive-goi ng and that the sawtooth baseline
is with in 1 volt of grou nd.
ΙΙ 11111 , 11111111 1111111111111111111111111111111111

	

'' ΙΙΙ ΙΙΙΙΙΙΙΡΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙ'1111111111111 1 11111111111'11111111' ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ '' ΙΙΙΙ ' ΙΙΙΙΙΙ

b. If α signal is not present at the +SAWTOOTH OUT
connector, move the ti me-base un it to the Β HOR IZ
compartment of th e 7854 .

'1111111111111111111111111111111111111111111111111'

	

'' ΙΙΙΙΙ ΙΙΙΙΙΙΙΙ !111111 1 1111!1111111111111 ' ΙΙΙΙ ! ΙΙΙΙΙΙΙΙ 1111111111'1111'111 ΙΙΙΙλ 1 Ι Ι 1 Ι 1 ΙΙΙ1 ΙΙΙΙΙΙΙΙΙΊΙΙΙΙ 1 ΙΙΙΙΙΙΙΙ 1111111

c . CHECK---That t h e test oscilloscope d isplay is positive-
going and t hat the sawtooth baseline is within 1 volt of
ground .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

	

ΙΙΙΙΙΙΙΙ

	

III

	

Ill

	

1111111 , 111

	

II ΙΙΙΙΙΙΙΙΙΙΙΙ

	

III Ι Ill' III

	

III

	

III

	

Ι Ill ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙλΙΙ ' ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

	

III ΙΙΙΙΙΙΙΙλΙΙΙΙ ! ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

Β 6. CHECK +GATE OUTPUT
ΝΟΤΕ

if the preceding step was not performed, first
perform step Β 1, then proceed.

7854 Controls :
No cha nge in setti ngs .

+GATE OUT connector
(rea r pa nel)

	

Test
Oscilloscope

Delayi ng
Time Base

Test Equipment Controls :
Test Oscilloscope

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ms/div
V ertical Deflection . . . . . . . . . . . . . . . . . 2 V/div (1 ΜΩ input)

Delaying Time Base
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Independent

T rigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnte rnal

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .5 ms/div

ΙΊ Ill 111

	

1111 , 1 1 1 ΙΙ 111

	

ιΙΙ

	

Ι Ιι ΙΙΙιΙΙ

	

ι

	

ΙΙ

	

ΙΙ Ιι

	

ιΙΙΙΙΙΙ 1 !!Ill!'

	

Ι 1ι

	

, 111111111111111 ΙIll 1 11111111 ΙιΙι ΙΙ

	

ΙΙΙi1

	

Ι ~

	

Ill ,	Ill ΙΙΙ Ι ΙΙΙΙ

	

Ι

	

ΙΙΙ

	

Ι ΙΙΙ 11' ΙΙΙ ΙΙΙΙ Ι Ι

	

ΙΙ Ι Ι Ι Ι Ι ΙΙ 11111111 , 111111

α. CHE CK---Test oscilloscope d isplay for α positive-goi ng
gate waveform wit h α baseline at 0 volt, with in 1 volt .
ιΙΙ ' ΙΙ ' ΙΙΙιΙΙΙ U1 ιΙΙ ΙΙ ' ίΙΙ 1 πΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΡΙΙΙ ' ΙΙΙΓΙΙΙΙΙΙΙΙΙΠΙ ' Ι !IIIiIUIIIIIIIIIIIII P III'~ ΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ' ΙΙΙΙΙΙΙΙ' ΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ! ΙΙΙ ' ΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙ

b . If α signal is not present at t he +GATE O UT connector
move the time-base u nit to the Α HORIZ compartment.

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙ' ΙΙΙΙΙΙΙΙ

	

ΙΙΙΙ ' ΙΙΙΊΙΙΙΙ

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙ

	

ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΊΙΙΙΙΙΙΙΙ

	

Ill ΙΙΙΙΙΙΙΙΙΙΙΙ ! Ι 'λΙΡΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 'ΙΙ

c . CHECK--Test oscilloscope d isp lay for α positive-going
gate waveform with α baseline at 0 volt, wit hi n 1 volt.

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ 'λΙΙ ΙΙΙΙ ! ΙΙΙ ' ΙΙΙΙ '1111111' ΙΙΙ 'ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '1 ΙΙΙ ΙΙΙΙΙΊΙΙΙΙΙΙΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ Ill 1 ΙΙΙ 1 ΙΙΙ 1 ΙΙΙΙΙλΙΙ 1111 , 1 1 1 1 11111 '111111

e. If α signal is not present at th e +GΑΤΕ OUT connector,
set th e time base Β Delay Mode switch to Β Starts After
D Ιγ .

1111 , 11111111 , 1 1 111 11 , 11111111 , 1111111111111

	

ΙΙΙ

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙ

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

	

11111111

	

ΙΙΙΙΙΙΙΙ , 111' ΙΙΙΙ , Ill' ΙΙΙΙΙ

	

Ill 1 ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

	

1111111

	

ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
e. CHECK---Test oscilloscope d isplay for α positive-going
gate waveform with α baseline at 0 volt, with in 1 volt .

ΙΙΙ'11111111'11111111Ν 11' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙ 1 λΙΙΙΙΙΙΙΙΙΙΙ '1 Ι 111111111 Ι 1~111111111111' ΙΙΙΙΙ '111 , 111il'J 11 Γ 1111' ΙΙΙΙ 'ΙΙΙΙΙ 1 111 ΙΙΙΙΙ 11'11111 1 111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

f. Disconn ect the III cable.



Β '7 . CH EC K SI NG LE SW EEP RESET" AND
CAM ERA CONNECTOR

ΝΟΤΕ

if the preceding step was not performed, first
perform step Β 1, then proceed.

Test Equipment Co n trols .
Time Base

Swee p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 ms/ d iv
Triggering . . . . . . . . . . . . . . . . . . . . . . . Si n gle Sw p ,Ac,lnternal

α . Connect t he precision d o voltmeter between the top

pin of the camera connector on t h e crt bezel and chassis
ground .

ΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 'J Ι 1 ΙιΙΙΙ ' ΙΙΙ 4 ΙΙΙΙΙΙΙΙΙΙΙΙ ' 11111111111111111111111111111111 : 1111111111111111 ' ΙΙΙ ' Ι ! ΙΙΙΊΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '~ ΙΊΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ 'J 1111
b . C HECK----Voltmeter read ing to be +15 volts with in

0.15 volt .

111111 11111 ΙΙΙ ΙΙΙΙΙΙΠ ΙΙΙΙΙΙΙΙ ' ΠΙΙΙΙΙΙ ' ΙΙΙΙ ' ΙΙΙ '~~~U~~~ ΙΙΙΙΙΙ !Ι ' Ι ! ΙΙΙΙΙΙ ' ΙΙΙΙ 1 ίΙΙΙΙΙΙΙΙ 'J 11 1111 , 111111111

	

INIIII 111' 111111111 Ill 1 : 111111111111111111' 11111111111 , 1111111

c . Co nnect the precision do voltmete r between th e

bottom pin of the came ra connector on the crt bezel and
ch assis grou nd .

11 111 1 ΙΙΙΙΙΙΙΤ 111 ΙΙΙΙΙΙΙΙ ΙΙΙ 1 ΙΙ ! Ι 11111111 111 , 11111111111 ΙΙΙιΙΙ ! Ι ΙΙΙ ΙΙ ! Ι Ι !Ι ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ ' Ι ! Ι ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ11111111111111111111111111111111111111111111111111

d . C H EC K---Voltmeter read ing to be 0 volt .

~ ΙΙΙ ΙΙΙΙ ' ι 4 ΡΝι ΙΙ' ΙΙΙΙ 1 ΙΙ' ΙιΙΙΙ ΙΙΙ ΙΙΙΙ ΙΙΙΙΙΙΙΙ , ΙΙΙΙΙΙΙΙ ~ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ , ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ ΙΙΙΙΙΙΙΙ 1 q ' ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ ΙΙΙΙΙΙΙΡΙΙΙΙΙΙΙ ' ΙΙ

e . Momenta r ily sho r t the center p in of the camera

connecto r on the crt bezel to the bottom pin of the
camera con necto r using the jumper wire .

111'111111!1',1111'111 ΙΙΙΝιΙ 1111'1!11111'1!1 Ι ! ΙΙΙΙΙ ΙΙΙΙ ' ΙΙΙ! ΙΙΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙ '' ΙΙΙΙΙΙΙΙΙ ΙΙ 1 Ι ' ιΙΙ ' ΙΙΙΙΙ 1!1'1!1111111111111111 111111111111 :111111111111111111 , 1111111'

f . C HE C K ----Time bases Single Sweep Reset R eady
indicator should be ill umi nated .

Ι ΙΙΙΙιΙΙΙΙλΙΙ 1111' 11111111111111 : 111 111 111

	

Ι 1111'111 ΙΙΙΙΙΙΙΙ' ΙΙΙΙΙΙΙ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 111 ΙΙΙΙιΙΙΙ 1 ΙΙΙ 1Ι 111 ΙΠΙΙιΙΙΙΙΙΙΙΙ ΙΙΓΙΙΙΡΙΙ U ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' Ι ! Ι 11111111 1 1111111

Cali bration Pa rt 1--7854

Perfo rmance C heck

g . M omentarily short th e center pin of the camera

connector on the crt bezel to the bottom p in of th e

camera connector using t h e ju m pe r wire .

Χ 111 III λΙΙΙιΙΙΙΙΙΙΙΙ 111 1111 ιίΙ ' 1111 1 1111111 1 1 ι 1 111 1 1111111 1 111 1 111111111 1 111111111111 1111111111'11111'111 III ΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙ 11111 ΙΙΙ 'J 1111 11 , 111 ; 1 1 11111 :

h . C HE CK---Time b ases Trig'd in d icator shou l d
illumi nate and α sweep shou ld occur .

Ιι 1 ι 11 ιΙ ΙΙΙΙ 11 ι ' Ι 11 ι 1 ill I'll ΙΙιΙΙΙΙΙ ' Ιι 1 Ι 11 ιΙ 1 ι 1 πιιΙ ill ΙΙιιΙ 1 Ι 11 ι 1 ιι 111 Ιιιι 1'1 ι 111 Ι ! Ι Ιι 1 ι 1 ι 1 ι '1 ιΙ 1 ι 1 ι 11 ΙΙΙΙΙιιΙ '1 ι 1' Ιι 1 π '1 ι 11υ 1 ιιΙ . ΙΙΙ 1 Ιιl Ι Ill Ιι111 ι 111 ι 1 Ι 1 Ιι

Ι . Momentarily short th e center pin of th e rea r-p a n el

SI NGLE SWEEP RES ET Ι connector to ground using

th e jumper wire .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ill 1111'111'1111 ΗΙΙΙΙΙΙ ' ΙΙΙιΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ 11111111 Ill'1111 : 111 , 1111 : 11111111 , 11111111 ' ΙΙΙ 1111 , 111111111 Ill 111 111 , 11111111111111 111'11111 ΙΙΙ ,1!1

j . C HEC K---Time base Si ngle Sweep R eset Ready
ind icator should be illuminated .

1111111' ΙΙΙΙ ''11U1111111111111 f 111'ιιΙΙΙΙΙΙΙ' ΙΙΙΙΙ ΙΙΙΙΙΙΙΙ '~ ΙΙΙΙΙΙΙΙ ' ΙΙΙ Ι ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ ' ΙΙΙΙ ' ΙΙΙΙΊΙΙΙΙ 1U11111 111''11111 ΙΙΙΙΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙ' Ι ! Ιρ ' ΙΙι Ι ' ΙΙΙ ' ΙΙΙ ' ΊΙΙ

k . Momentarily short the center p in of th e rear-panel

SI NGLE SWEEP RES ET bnc connecto r to g round using
th e jum pe r wire .

Ill 11'1111111111111'111 ΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ Ill ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 111 :1111111111111 1111101 , 111 11111111111111 ΙΙΙ 1 ΙΙΙ 1 ΙΙΙ 111 11 Ill 11111 1 1111 111111111 , 111

Ι . C HECK--Time bases T r ig'd i ndicato r s hou l d illuminate

an d α sweep s houl d occur .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ ' ΙΙΙ '1111'1 ί111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙ 'J 1 ΙΙΙΠΙΙΙΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ I ΙΙΙΙΠΙΙΙ 1111111''111 Ι ! ΙΙΙ ' ΙΙ ' ΙΙΙΙΙ Ill 111 11111,11,111111111111 , 11111111111111
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Cali bration Part Ι -854
Performance Check

Β8 . CHE CK TTL SIGNAL OUTPUT

4-28

Ν ΟΤΕ

If the preceding step was notperfo rmed, first
perform step Β 1, then proceed.

7854 Co nt rols :
No change in settings .

TT L SIGNAL
OUTPUT

( rea r -panel)

B8 . SETUP CONDITIONS

Came r a
Co n nector

Precision
DC

Voltmete r
(DVM )

7854
ποπ

η=π

Waveform
bnc to clip	Calculato r
lead ada pto r

	

Keyboard

88

	

90
bn c cable

	

resisto r

	

resisto r

Test Equipment Controls .
Precision Cc Voltmeter

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 V

2874-374

α . Con nect α 909 Ω resistor (Tek Part No . 321-0189-00)
to the red clip lead .

b . Connect th e precision do voltmete r (DVM ) across the
clip ada ptor, o bse rvi ng clip adapto r polarity .

c . Press the SWH pushbutton on the WAVEFORM CALCULA-
TOR keyboard .

d . Momentarily short the u nattac hed end of the resistor
to the uppe r pin of the came ra connector (on crt bezel) .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ
e . CHECK--Voltmeter reading to be between 0 volt and
+0.8 volt .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

f . Remove th e 909 Ω resisto r and replace it with an
887 Ω resistor (Tek Part No . 321-0188-00) .

g . Sequentially press the f and SWL pushbuttons on the
WAVEFORM CALCULATOR keyboard .

h . Momentarily sho r t the unattached end of the resistor
to th e lowe r pi n of the came ra con nector (on crt bezel) .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
i . CHECK--Voltmeter reading to be between +2 .4 volts
and +5.0 volts .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

j . Disconnect bnc cable, clip adapto r and voltmeter .

NOTE

The output at the SIGNAL OUT connector is
checked in the Trigger System procedure.
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Equipment R equi red : (N umbers correspond to those listed in Table 4-3, Test Eq ui pment.)

1 . Test oscilloscope

2 . Amp lifie r un it
requ i r ed)

4 . Timebase (two required )
24

5 . Sign al Stan da rdize r
. Batt

C1 . 'TRIGGER SYSTEM PR E L IM INA RY
SETUP

b . Refer to Section 5, Instrument Options, and the
Change Information at the rear of th is ma nual for any
modifications which may affect th is procedure .

c . Set the 7854 controls as follows :

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0η
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . R IG HT
VERT TRACE SEPARATION (Β ) . . . . . . . . M i dr ange
Α TRIGGER SOURCE . . . . . . . . . . . . . . . VERT MODE
Α INTENSITY . . . . . . . . . . . . . F ully counterclockwise
HO R IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β INTENSITY . . . . . . . . . . . . . F ully co unterclockwise
Β TRIGG ER SOURC E . . . . . . . . . . . . . . . VERT MOD E
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M idra nge
READOUT intensity . . . . . . . . . . . . . . OFF (in detent)
G RAT I LLUM . . . . . . . . . . . . . . . . . . . . . . . . . . M idra nge

12 . Function Generator

14 . Coaxial Cable (o ne 18-i nch , two 42-inch

ery (memory backup )

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ , ΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ'11111111 ΙΙΙΙΙΙΙΙ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙρΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ~ ΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
Shaded lines ide ntify Performance R eq uirement CHEC K .

ΙΙΙΙΙΙΙΙΙ111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΗΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ` ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ

C2 . CHEC K VERTICAL SIG N AL OUT DC
C ENTERI N G

α . P e r fo rm the Performance Ch eck Power- up Sequ ence .

	

NOTE

First perform step C1, then proceed.

7854 Con tr ols :
No c h a n ge in setti ng .

Cali bration Part Ι---7854
Performance Check

SIG NAL OUT connecto r
(r ea r panel)

	

Test
( Oscillosco pe

Test Equ i p ment Controls :
Test Oscillosco p e

I npu t Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Gnd or Off
Ve r tical Deflectio n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 V /d iv
Ve r tical Mod e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Channel l
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1

	

ms / d iv

α . E stab lis h α g r ound reference fo r t he test oscilloscope
by positioning the t race to th e g raticule center line . Do
not ch ange the test oscilloscope position control after
setting t h is gro u nd reference .

b . Set the test oscillosco pe in pu t cou pling switc h to dc .

ΙΙΙΗΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙ III : ΙΙΙΙΙ 1 ΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΠΙΙΙΙΙΙ : ΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙ
c . CHECK---Test oscilloscope d isplay for α do level
wit h in 1 divisio n of t h e ground reference establis hed in
part (α ) .
11 111 1111111i1111' ΙΙΙΙΙΙΠΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

	

III 11111111!11111111111111111!1111 1111111! ΙΠΙΙΙΙΙΙΙΙΙΙΙ 11111 ΙΙΙΙΙρμΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙ '. ΙΙΙΙΙΙΙΙΙΊΙΙΙΙΙΙ
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Calibration Part Ι--7854
Perfo rmance Check

C3. CHECK SIGNAL OUT S ELE CTION

If the preceding step was not performed, first
perform step C1, then proceed.

7854 Contr ols:
VERTICA L MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
CA LIBRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 V

4-30

ΝΟΤΕ

C3 . SETUP CONDITIONS

bnc cab le

	

Ι

	

Β
Signal Time

Standardizer Base

SIG NAL OUT connector
( rea r pan el)

	

Test
Oscilloscope

Test Equ i pment Co n trols :
Test Oscillosco pe

Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 V/λίν
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .2 ms/div

Amp lifie r
Deflectio n Facto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 V / λίν
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dc

Signal Standa rd ize r
Test Selecto r Switch . . . . . . . . . . . V e rt or Ho riz + Step R esp

Rep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

Α Time B ase
Swee p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 ms/div
Trigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnte rn al
Magnifie r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ 1
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Ind epend ent

Β Time B ase
Swee p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.2 ms/d iv
Tr igge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,ln tern al
Mag n ifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ 1
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Ind epend ent

α . Set the Α INTENSITY control for α visi ble display . Set

the am plifier for α 2-division display in the lower h alf of

the gratricu le area . Set the Α time-base u nit t riggering

controls for α stable display .

b . Set the VERTICAL MODE switch to RIG HT.

2874-377

c. Set t h e Sign al Stan dard izer Amp litu de and Position
controls for α 2-d ivision d isplay in the upper half of the
graticule area .

d . Set the VERTICAL MODE switch to ALT.

Ι Ill

	

ΙΙΙΙ ! ΙΙΙ ' μ 1 ι ' σηρ q ' ι 11 1 11111111 1 1111111	1111'1!1

	

1111 , 111111111111111111111 1 1111 111 ;11111111ΙΙΙΙΙΊΙΙΙΙΙΙΙΙ

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙλΙΙΙ ! ΙΙΙΙΙ ! ΙΙΙίΙΙΙΙ ! ΙΙΙΙΙΙ '' ΙΙΙΙ ' ΙΙΙ

1 e. CHECK---- For 1 -kHz an d 10- kHz trigge red waveforms
on t he test oscilloscope crt (ad j ust the time-base un it
trigger level controls as necessary).

ΙΙΡΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙ ~ ΙΙΙΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ ΙΙΙ ' ΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΡΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111111'111 ΙΙΙΙ ! ΙΙΙ ! ΙΙΙΙΙΙΙΙΙ 11!1!1111111!1 ΙΙΙΙΙΙΙΙ ' Ι !I1iIII J lllllll ΙΙΙ ' ΙΙΙΙ ' ΙΙΙ ! ΙΙΙΙΙΙΙΙΙ '

f . Set the Α TRIGGER SOURCE switch to LEFT VERT .

! ΙΙΙΙ ' ΙΙΙ' ΙΙΙΙΙιΙΙ! ΙΙΙΙΙ ΙΙ! ΙΙΙΙ ' ΙΙΙ J ΙΙΓΙΙΙΙΙΙΙΙ ΙΟΙΙΙΙΓΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙ Ι '111111- ΙΙΙΙΙ ' ΙΙΙ '! ΙΙΙΙ ' ΙΙΡΙρΙ !11111111110111111111'1g1111111111' ΙΙΙ ' ΙΙΙΡΙΙΙΙΘ

g . CHECK-----Sequentially select all positions of the
VERTICAL MODE switch and chec k for α stable display of
only the 1-kHz waveform on t h e test oscilloscope.

ΙΙΙΙΙίΙ, μΙΙΙΙΙ ΙΙΙ J ΙΙΙ III III ΙΙΙιΙΙΙΙ 1 11111111!1 ΙΙΙΙΙ ' ΙΙΙιΙΙ ! Ι ' Ι ! Ι ' 1111111111111111111111 1110111'111 ΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙλΙΙ 1 ιΙΙΙΙΙΙΙΙΙΙΙ 'λΙΙΙΙΙΙΙ 1 ιΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ 111'1111

h . Set the Α TRIGGER SOURC E switch to RIGHT VERT .

1

	

ΙΙΙ 1 11 ΙΙΙλΙ , 11 ΙΙΙλΙΙ 1 ΙΙΙ ΙΙΙ ΙΙΙΙλΙ 1 ΙΙΙ 11 ΙΙΠΙΙ 1 Ι ΙΠ 1111!111' 11111 ΙΙΙί 1111111111! Ι ' ΙΙ 1 ΙΙΙΙΙΙΙΙΙίΙΙ ! ΙΙΙΙ ! ΊΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ '111111111! I'll 11111 ΙΙ '' ΙΙΙΙ 11111~ 111 C
ΗΕCΚ----Sequentially select all positio ns of the

VE RTICAL M ODE switch and ch eck for α stable d isplay of
only t he 10-kHz wavefo rm on th e test oscilloscope .

1 J 1' ΙΙΙΙΙ ! ΙΙ !~ L111i11! ΙΙΙΙΙ 11111111 111!11111111111111111111111111 1 1111111 11111, 1111111111111 I'll 11 ΙΙΙΙ ! Ill , ΙΙΙΙ ' ΙΙΙ 1 ΙΙΙΙΙΙΙΙΙ 11111111 , 1 ΙΙΙΓΙΙΙΙΙΙΙΙ ΙΠ ' ΙΙΙΙΙΙΙΙΙ' ΙιΙΙΙΙΙ



D1 . HORIZONTAL SYSTEM PR E LI M I NARY
SETUP

α . Perform t he Performance C h eck Power- Up Sequence .

b. Refer to Section 5, Instrumen t Optio n s, an d th e
C hange I n formation at t he rear of t h is ma nual for any
mod ifications wh ic h may affect th is procedure .

c . Set the 7854 controls as follows :

POWER switch . . . . . . . . . . . . . . 0η (pushbutton i n )
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . RIGHT
VERT TRACE SEPARATION ( Β ) . . . . . . . . M i drange
Α TR IGGER SO URCE . . . . . . . . . . . . . . . VERT MODE
Α I NTEN SITY . . . . . . . . . . . . . . . . . . . . . . . . . . Midrange
HO R IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β ΙΝΤΕΝ S ΙΤΥ . . . . . . . . . . . . . . ���� . � , M i drange
Β TRIGG ER SOURCE . . . . . . . . . . . . . . . VERT M ODE
FOC US . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i d ra nge
READOUT intensity . . . . . . . . . . . . . . O FF (i n detent)
G RAT ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . AAs desired
C RT DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . SCO PE

D2 . CHECK DI FFERENCE BETWEEN
HO RIZONTAL CH ANN ELS

ΝΟΤΕ
First perfo rm step D1, then proceed.

Ν YSTEM

Equipment Required : (Nu mbers correspond to those listed in Tah le 4-3, Test Equipment)

2 Amplifier unit (two required)

	

10. Low-frequency sine-wave generato r

4 Time base

	

12. Function Gene rator

5 Signal Standardizer u nit

	

14. Coaxial Ca ble (one 18-inch , two

9 . Time-mark generator

	

24. Battery (me ιno ry backup )

ΠΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !11111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ ' ΙΙΙΙ ' ΙΙΙ !11111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΊ
S h aded lines identify Pe rformance Requirement CHECK .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '11111111 ! 11111111'111111111 ΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

7854 Con t rols :
No c h a n ge i n setti n gs .

Signal
Sta ndard ize r

Calib ration Part Ι --7854
Perfo rmance Check

Test Equ ipme n t Co nt rols :
Sig n al Sta nd a rd ize r

Test Selecto r Switch . . . . . . . . . . . . V e rt o r H o r iz Corn Mode
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

Time Base
Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 1 ms ;' d iv
Tr igge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,lnternal

α . Set the Α I NTEN SITY and FOCUS con t rols for α well
d efined t r ace .

b . Set the Signal Standardize r Test selecto r switch to
Vert or Horiz Gain . align the brigh t vertical trace with the
cente r ve rtical graticule li n e using t h e Signal
Standardize r Positio n cont r ol .

c . ΕΧΑΜΙΝΕ --For 8 d ivisions of deflection between the
cente r nine t races within 0.08 division . Note the exact
deflection fo r comparison in p a r t f .
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Calibration Part Ι--7854
Performance Check

d. M ove the Signal Standard izer to the Β HOW

com partment.

e. Set the HORIZONTAL M ODE switch to Β.

1 ιι 111 11 ι ι o- μ,

	

Ι ι

	

Ι III

	

II

	

Ι l

	

η '1 -'' ι ι ι

	

ι

	

1 ιι

	

ι l Ι

	

ι 1 ι 11 1 1 111 1

f . CH E CK--- For 8 divisions of d eflection betwee n t he
center nine t races wit h in 0.08 division of th e deflection

noted in part c.

III CHECK 1 MS L INEAR ITY AND Ill
FREQUENCY TIM ING

If the preceding step was notperformed, first
perform step D 1, then proceed.

7854 Con t rols :
HORIZONTAL ΜΟDΕ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α

Amp lifier

ΝΟΤΕ

Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/ d iv
Tr igge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnte rn al
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Independent

Am p lifie r
Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 V/d iv
Input Coup ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DC

Tim e-M ar k Gener ator . . . . . . . . . . . . . . . . . . . . . . . . 1 ms markers

2874-379

α . Set t he Amplifie r unit deflection factor for a bou t 2

d ivisions of time marker display.

b. Set t he time-base unit triggering controls for α stable

display.

c . Position t he first marker to the extreme left line on the
graticule

4-32

d . Set t h e time-base unit sweep calibration pre-set for 1

marker at each ma jor graticule division between the
second and tenth graticu le lines (center 8 divisions) .

Ι Ι ΙΙΙ '

	

' ιΙ

	

'! Ι ' Ι

	

ΙιΙι J pl' Ι 'ι 1 ΙΙΙ "'''

	

Ι Ι Will" Ι Ι 1!1J 111'1 Ί 1 υ ' ι ΙΙ 1111'1 ;11'1 'III ΙΙΙ ΙΙ 'Iilll

e . 1 ιCHECKK-----That ι l each time-mar k aligns with α vertical

graticule line along the center h orizontal graticule line

within 0.05 division (1/4 of α mino r division). Th is

verifies 1 ms/d iv linearity.
Ι

	

Ι !!

	

ΙΙΙΙιΙ " ιΙ 1! Ι ΙΙ ' ίΙΙΙΙ Ι ' Ι Ιι y' ΙΙΓΙΙΙΙΙ ΙΙΙ ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙίΙΙ' ΙΙ ' Ι ΙΙΙΙΙΙΙΙΙιΙΙ ' ι ~11i1 Ι ΙΙ ' λΙΙ ' ΙιΙΙΙΙΙΙ '

f . Apply 1 nanosecond time markers and set the Amplifier

u nit vertical deflection for about 2 divisions of display .

g. Set the time base u nit for 500 ps/d ivision sweep rate.

111 Ι ll

	

Ρ

	

!

	

III "

	

iil l

	

Ι ' 1 1,
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h . CHECK ----For 1 time-mark every 2 divisions over t he
center 8 divisions of th e display within 0 .2 division .
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Ill CHECK Χ-Υ PHASING

If the preceding step was not perfo rmed, first
perform step D1, then proceed.

7854 Controls :
HORIZONTA L MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α

Am p lifier

Test Equ ipmen t Co n t rols :
Amp lifier Un its

Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 .1 V/d iv
Input Coup li ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .DC
Polar ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + up

α . Set the function gene rator for eig h t divisions of vertical

and horizon tal deflection of α 35 kHz sinewave .
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b. CHECK----Crt Lissa jous display (see F ig ure 4-1) for α

separation of 0.28 division or less (indicates 2 degrees or

less phase s h ift) .
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c. Remove the Amp lifier unit from the R IG HT VERT
comp artme n t and install it in t h e LEFT VERT
compartment.

d . Set the VERTICAL MODE switch to LEFT.

ΙΙΙ ΙΙΙΙ 1 ιΙ 1 ΙΙΙΙ III 1 111111111

	

,, 11 111 111 Hill ΙΙΙΙΙΙ ' Ι 1111111111 Ill III Ill 111111111111111111 111 : 1111 1 11 IIIIIIIIIIIIIIIIIIIIIll'IlI
e. CH ECK--Crt Lissa j ous display for α separation of 0.28
division or less (indicates 2 degrees or less of ph ase
shift) .
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ΝΟΤΕ

If the instrument under calibration contains
Option 02, omit the remainder of this step.

f . Remove the Amplifier U nit from t he Α HOR IZ
compartment and install it in the Β HOR IZ compartment.

g . Set the HORIZONTAL MOD E switch to Β .

I
ΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ Ι ! ΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙ ! ΙΙΙΙ ' ΙΙΙ Ι Ill ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '111111111111111!11111!11 ΙΙΙ 11 ΙΙΙ ' ΙΙ ! ΙΙΙ 1 Ι ' ΙΙΙΙΙΙΙΙ 11111!11 Ill 11111111 1 111111111111111111111111
h . CHECK .-Crt Lissa jo us display fo r α separation of
0.28 division or less (in dicates 2 degrees or less of phase
sh ift) .
11!11 III ΙΙ 1 Ι ! ΙΙ L 1 Ι !1 ΙΙΙΙ 11111111111 Ι i Ι Ill 111111!1 ΙΙ 11111,'11 ΡΙΙ ! ΙΙΙΙΙ ! ΙΙΙΙΙ ' ΙΙΙΙΙΠΙ 'ι ' ΙΙΙΙ Ill 1 ΙΙΙ 1' ΙιίΙΊΙ ! Ι 1111111111 Ι Ill III 1111'111 ΙΙΙΙΙΙΙΙ '' Ι ! ΙΙΙΠΙΙΙΙΙΙΙ ,

Figure 4-1 . Typical display when checking Χ-Υ Phase
relations hips.

Ι CHECK Χ-Υ COMP ENSATION (OPTION
02 ONLY)

ΝΟΤΕ

Calibration Part Ι --7854
Perfo rmance Check

if the instrument under calibration does not
contain Option 02, omit this step .

If the preceding step was not performed, first
perform step D1, then proceed.

Test Equ ipme n t Co n t r ols .
Amp lifie r Un its

Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ρ.1 V/d iv
Inpu t Co up ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dc
Polarity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + up

α . Set the low-frequency sine-wave generator for eight
d ivisions of vertical and horizon tal deflection at 1 MHz.

IIIII11!111111111111 ΙλΙΙΙΙΙΙΙΙΙΙ 11 11111'1111 ΙΙΙ '1111' ΙΙΙ 1 11111 ΙΙ 1 ΙΙΙΙ 111 ΙΙΙΙΙ 1!1111111 Ι 1 Ι i ΙΙ 1 ill ΙΙΙΙ , ΙΙΙΙΙΠ ! Ι ΙΙΙΙΙ Ι ill 1 1 111111,11, 1 1 1 1 1 1 1,1 , 111 1 111b C~ΗΕ
CΚ.---Crt Lissa jous d isp lay for α separation of 0.28

divisio n or less (indicates 2 degrees or less phase sh ift) .
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c. Rerno\, th e Amp lifie r u n it from the LE FT VERT
compartment and install it in the R IG H' Γ VERT
compartme n t .

d . Set the VERTICA L M OD E switch to RIG HT
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c~ . 11 CHECIJ Crt Lissa jous display for α sepa ratio n of 0.28
division or less (in dicates 2 deg rees or less of p hase
sh ift) .
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Perfo rmance Check

4-34

Equ ipm

2 . Amplifie r

4. Time base

5 . Signal Standa ιdize r

6 . P l u g-in Extender

Ε 1 . VERTICAL SYSTEM PRELI M I NAR Y
S ETUP

α . Perform the Perfo rmance Check Power -U p Sequ ence .

b. Refer to Section 5, Instrument Options, a nd t he
C hange I nfor m ation at the rear of this ma nu al for any
modifications wh ich may affect t h is procedure .

c . Set 7854 Oscilloscope cont rols as follows :

POWER switch . . . . . . . . . . . . . . 0 Ν (pushbutton in)
VERTICAL M ODE . . . . . . . . . . . . . . . . . . . . . . . . . RIGHT
VERT TRACE S EPARTIO N ( Β ) . . . . . . . . . . M i drange
Α T R IGG ER SOURCE . . . . . . . . . . . . . . . VERT MODE
Α ΙΝΤΕΝS ΙΤγ . . . . . . . . . . . . . . . . . . . . . . . . . . M idrange
HO R IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . Β
Β 1 Ν r ΕΝ S17Υ . . . . . . . . . . . . . . . . . . . . . . . . . . M i d range
Β TRIGGER SOURCE . . . . . . . . . . . . . . . VER Γ MODE
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i d range

READOUT intensity . . . . . . . . . . . . . . OFF (in detent)
GRAT

	

ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . As

	

desired
CRT DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . SCO PE

E2 . CHECK DIFFERENCE BETWEEN
V ERTICAL CHANN ELS

ΝΟΤΕ

First perfo rm step El, then proceed.

nt Required : (Numbers correspond to those listed in Table 4-3, Test Equipment) .

11 . H igh -Frequency sine-wave generator

14 . Coaxial cable (one 42-inch requi red)

15 . 50-ohm te rmi nators (two requ i red)

24 . Batte ry (memory backup)

10 . Low-Frequency sine-wave generator

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙ
Shaded li nes identify Performance R eq u i reme nt CHEC K .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ g ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !11111

7854 Controls :
No c h a n ge i n setti n gs .

Test Equ i pment Contr ols .
Tim e Base

Swee p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 μs/d iv

Tr igge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac, External

Sig n al Stan dar d ize r
Test Selecto r Switch . . . . . . . . . . . . . . . . . .V e rt or Hor iz Gain
Re p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

brigh t t race wit h the gratic ule cente r line .
α . Position t h e Signal-Standa r dizer d is p lay to align the

b . EXAMINE---For one trace per graticule division wit hin
0.06 division over the center 6 gratic ule divisions . N ote
t he exact magnit ude for com p arison in part e .

c . Remove t he Sig nal Standardizer from the RIG HT VERT
compartment an d install it i n t h e LE FT VERT
compart m ent .



d . Set the VERTICAL M ODE switch to LE FT .

Ι
e . CHECK.---For one trace per graticule d ivision with in
0.06 division of the magn itude noted in part b over the
center 6 graticu le divisions (ver ifies gain differe nce
between vertical ch annels to be 1 ο/ο or less).
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E3. CH EC K V ERTICAL LOW - FREQUENCY
LINEARITY

if the preceding step was not performed, first
perform step Ε 1, then proceed.

7854 Co n t rols :
VERTICAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R ig h t

Test Equ ipmen t Cont rols:
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 1 ms/ d iv
T r igge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lntern al

Signal Standard ize r
Test Selecto r Switch . . . . . . . . . . . Vert o r Ho r iz + Step Resp
Re p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 KHz

α . Set the Signal Standardize r Amplitude and. Position
con trols to display exactly 2 divisions of signal in t h e
center of the graticu le area .

ιΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΓΙΙΙιΙΙΙΙ ΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ;ΙΙΙΙ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
b. CHECK----Position the two-division display ve rtically
and chec k for not more t han 0.1 division of compression
or expansion anywhere with in t he graticule area (verifies
low-frequency linearity specification) .
11111111111' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙ
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Install 500
term inators
on Α11 a nd
131 1 co n
necto rs

ΝΟΤΕ

Sign al
Standardize r

Calibration Part Ι ---7Β54
Performance Check

E4. CH ECK VERTICAL CHANN EL ISOLATIO N

if the preceding step was not perfo rmed, first
perform step Ε 1, then proceed.

Low- Frequency
Sin e-Wave
Ge nerator

Test Equ ipme nt Co n t rols :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

10 μs/ d iv
Trigge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac, E xte rn al

Sig n al Sta n da rd izer
Test Selecto r Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . Αυχ In

Low-Frequen cy Sine-Wave Gene rator
Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 MHz

α . Set th e ouput of the low-frequency sine-wave
generato r a nd t he Signal Stan dardizer Amp litude cont r ol
for 8 d ivisions of deflection at 250 MHz.

b . Set the VERTICAL MODE switch to LEFT .

Ι ΙΙ η 1 Ιιι 1 μιΡΙ ! Ι ' Ιιι ! ιΙ ΙιΙΙΙΙΙΙ ' ΙΙιΙΙΙιΙΙΙΙ ~ ΙΙΙ ΙΙΙΙ !111111, ΙΙΙΙ ' ΙΙΙΙΡΙΙΙΠΙΙιΙιΙΙ ' ΙΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙιΝΙΙ ' ΙΙΙΙΙΙΙΙΊΙΙΙΙΙ ΙΙ
c1 . ι 11CHECK---The displayed signal fo r an amplitu de of
0.08 division or less wh ile adjusti ng th e low-frequency
sine-wave generator from 250 MHz to 50 MHz (ver ifies
250-MHz isolation of at least 100:1) .
ι ιΙ ιιΙΙ ' Ι ΙΙΙ ιΙ ' Ι

	

1 Ιι 1i1' ι ' ΙΙιΙιΙ ' Ι U ι ' ι! ι ΙΙΙΙ Ι ! Ι Ιιιι 1! Ι ΙΙΙΙ ΙΙΙ Ι ' ΙΙ ' Ι ! Ι 'ιΙΙΙ ΙΙί ' ΙΙΙΙ 111'1111!111 U ΙιΙ ~ ΙΙιιΙΙΙΙΙ ' ΙΙ ΙΙΙΙΙ 111111 Ι ' ΙΙΙ ' ΙηιΙλ ! Ι J ~ Ι 1 ιΠΙΙ ' h 111'

d. Move the Signal Standardizer to the LEFT VERT
compartment an d the P l u g-in Extender (with 50-ohm
te rminators on Al 1 and 131 1 connectors) to t he R IGHT
VERT compartment.

e. Set th e ou tput of the low-frequency sine-wave
ge nerato r and t he Signal Standard izer amp litude con tr ol
fo r 8 d ivisions of display α [ 250 MHz .

f . Set the VERTICAL MODE switch to RIGHT
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' Ι Ι ! Ι Ι ' ΙΙ ' ι ' 111111 : 11 1 11 1 1

	

Ι I'll ι Ι ΙΙιΙ ' Ι ι " Ι ' Ιιι Jill ill Ι ΙΙ ' Ι ! ΙιΙΙΙ ' Ι ! ΙΙΙΙΙιΙΙΙιΙΙΙΙ III ' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ III III 11111!11 III ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ , ΙΙ ! ΙΙΙΙΙ III Ι
g . CHECK---Disp layed signal for an amplitude of 0.08
division or less while adjusting the low-frequency si ne-
wave generato r from 250 MH z to 50 MH z (verifies 250-
MH z isolation of at least 100:1 ) .
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h . Disconnect the low-frequency sine-wave gen erator
from th e Signal Standardizer and connect th e h ig h-
frequency sine-wave generator to t h e Sig n al
Sta nda rd izer Αυχ In input .

Ι . Set t he VERTICAL MOD E switch to LEFT .

j . Set the out p ut of the h igh -freq uency sine-wave
generator and t he Signal Standardize r Amp lit ude co nt rol
for 8 d ivisions of display at 475 MHz.

k. Set the VERTICAL MOD E switch to R IGHT .
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Ι . CHECK---Displayed	signal

	

for

	

an

	

amplitude

	

of 0.2
division or less wh ile a dju sting the h igh-frequ ency sine-
wave generato r from 475 MHz to 250 MHz (verifies 475-
MH z isolation of at least 40 :1) .
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111 , 111 ,'11 11 , 11111 111 ΙΙ ' Ι ΙΙ '1 ΙΙ ! ι !! Ι 11111111111111111111111111111,111 1111' Ι !11111U1111111U11U1111' ΙΙΙ

	

1111111 :1111 111 ! 111111

η-ι . Move the Signal Standardizer to the R IGHT VERT
compa rtment and t he P lug-i n Extender to the LEFT VERT
co mp artment .

η . Set th e output of the h igh-f requency sine-wave
gen erator and Signal Standard izer Amplitu de control fo r
8 division s of d isplay at 475 MHz .

ο . Set the VERTICAL MOD E switch to LEFT .

1

	

.111 Ι 111 Ιι 1 ΙΙΙ 1111! Ι 11 1 11111 11 1 11111!11 '!!11 1 1111

	

' Ιι 111111111111!1111!11111111 1 I ΙΙΙ 11 J 11 11 ΙΙΝλΙΙ 11 11 1 1' ι 1111111 ' ΙΙΙΙΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ , ΙΙΙ ' Ι ! ΙΙ ' ΙΙΙ 11111111!!111!ρ CH
ECK ---Displayed signal fo r an amplitude of 0.2

division or less w h ile ad justing th e h igh -freq u ency sine-
wave generator f rom 475 MHz to 250 MHz (verifies 475-
MH z isolation of at least 40:1) .

Ι ι ,

	

Ι Ι

	

ΙρΙΙΙΙΙ ΙΡιΙΙιΙ Ι " Ρ 1 ηΠΙιΙ ! ΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ ΙΙΙΡΙΙΙ ΙΙΙ U ΙΙι ΙηΙ ! ΙΙΙΙιΙΙ ' Ι ' ΙΙι ΡΙΙΙίΙΙ1 ΙΙΙΙΙ 1111111 ΙΙΙ ΙΙιΙ '11U1111 Ιιι ιΙΙΙΙιΙΙΙ ' ΙΙΙΙΙ



V

Equipment R equi red : (Numbers correspond to those listed in Table 4-3, Test Equ ipment) .

5 . Signal Standardizeι

6 . P l u g-i n Extender

9 . Time- mark generato r

13 . Χ10 Probe

Ν

F 1 . PIC KOF F SYSTEM PRELI M I N A R Y SETUP

α . Perform the Perfo rmance Ch eck Power-Up Sequence .

b. R efer to Section 5, Instrument Options, a nd the
C hange Info rmation at t he rear of this manual for any
mod ifications wh ic h may affect th is procedure .

ε . Set the 7854 cont r ols as follows :

POWER switch . . . . . . . . . . . . . . 0η (pus hbutton in)
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . RIG HT
VERT TRAC E SEPARATIO N ( Β ) . . . . . . . . M i dra nge
Α TR IGGER SOURC E . . . . . . . . . . . . . . . VERT M OD E
Α INTEN SITY . . . . . . . . . . . . . . . . . . . . . . . . . . M i drange
HOR IZONTAL M OD E . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β INTE NSITY . . . . . . . . . . . . . . . . . . . . . . . . . . M i d range
Β TRIGG ER SOURCE . . . . . . . . . . . . . . . VERT MODE
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i d range
READOUT' intensity . . . . . . . . . . . . . . OFF (i n detent)
G RAT

	

I LLUM . . . . . . . . . . . . . . . . . . . . . . . . . As

	

d esi red

F2 . CH ECK VERTICAL SAMPLER OFFSET

NOTE
First perfo rm step Ff, then proceed.
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16 . 2Χ Attenuator

24 . Batte ry (memory backup)

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΘΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
S h aded lines identify Pe rformance Requ irement CHECK.
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΊΙΙΙΙίΠΙΙ ! Ι ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

7854 Con tr ols:
No ch ange i n settings .

Time Base

Calibration Part Ι --7854
Performance Check

4 . "rime base

	

14. Coaxial cable (one 18-inch , one 42-inch
required)

Test Equ ipment Con tr ols :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 ms/d iv
Tr igger i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,l n te rn al

Signal Standard ize r
Sig n al Sta nd a rd izer

Test Selecto r Switch

	

. . . . . . . . . . . . . . . . . . . . . . . Ve rt o r H o r iz
Com Mode

Re p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ΚΗτ

α . Set the time-base un it trigger i ng controls for an
untriggered ; stable display .

b . Press the f, BOTH and AQR pushbuttons on the front-
panel keyboard in sequence to obtain α d isplay of the real-
time and d igiti zed traces . Observe the two t races at
graticule center . It may be necessary to set the Α INTENSI-
TY and STORED INTensity controls for an easily visible
display .
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Cali bration Part Ι---7854
Performance Check

ι 11 Ιιι 1 ι 1 ιΙΙιιιι 1 1 111 1 ιΙ ΙιΙ ' Ιιι1 Ιι 11111111 ι 1! 1 ι 1 ι 1 ιιιυιιπ 1 ιΙ , 1 ιιι 1 Ιι 1 ιΙι 1 ι 1 Ιι 11 ιι 111 ι rΙ 1 ιι 1 ΙΙιΙ ! Ιιιι 1 ΙιυΙιΙι 1 Ιιι 1 Ιιιιιί 1 ι 1 πιιι 11 ιιι 1 ιυ , ΙΙι 1 1111 11 11 1 111 1 111 1 1111 1 1111 1 111 1
c . CH ECK--The crt display for vertical ove rlayi ng of t he
traces with in 0 .1 division .
ΙιΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙί 11111111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙιΙιΙ : ΙΙΙιΙιιΙιΙΙΙι 1 ιιι 1 Ιι 1 ιΙιιι 1 υι 11 ι 1 ι 1 ι 1 ι 1 ιι 1 ι 11 ιι 111 ιι 1 ι

d . Move the Signal Standard izer to the LEFT VERT
compartmen t .

e . Sequentially press the LEFT (VERTICAL MODE switch ),
f, BOTH a nd 10 Avg pushbuttons to obtain α display of
the realtime and digitized waveforms .

ill!ΙΙΙΙ ! ΙΙΙΙΙΙΙΙ' ΙΙΙΙΙ ill, ΙΙΙιΙ ill 11111 IT Ι iii ΙΙΙΙΙΙΙΙιΙΙΙΙιΙΙΙΙΙΙΙ Hill ΙΙΙΙΙΙΙΙΙΙΙΙ' Till ΙΙΙ ΙΙΙΙΙΙΙΙ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '11111111111111111111111111111111g1
f . CH ECK---Th e cr t display for vertical overlaying of the
waveforms with i n 0 .1 division .
l111111,111111111111U111111111 J 111' ΙΙΙΙΙΙιΙ ' ΙΠ ' ΙΙΙΙΙΙΙΙ ΙΙΙΙλΙΙ '1111 Ι ll11111 Ί 111ΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙ' ΙΙΙΙΙΙΙΙ'J 111111IIIIIIIi111111111111111111111111111111111111111111111111

g . Sequentially press the f and CR S1 p ushbuttons to
obtain α cursor d isplay .

h . Set t he READOUT intensity control fo r α visible
cha racter d isplay .

ί . Position th e cu rso r to m i d-screen by pressing the
CRS1 > pushb utton on the front panel keyboard .

ΙΙ ΙΙΙ ΙΙΙΙίΙΙΙι ! ΙΙΙ ' ΙΙΙ !11111111111111 όΙ 111111111111111111111111'111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
j . CHECK----Th e character readout should indicate α
ve r tical d isplacemen t from gr aticu le center less th an or
eq ual to VCRD=(±)100 m (±0 .1 div) .
ιΓΙΙΙ IIIIIIII i1111 i ll111111111 ΙΙΙ !ill ΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙ ΙΠΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ iiii ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

k. M ove t he Signal Standard ize r to the R IGHT VERT
compart me nt .

Ι . Press the R IGHT (VERTICAL MODE switch ), f, BOTH
and 10 Avg pushbuttons in sequence to obtain α d isplay
of the realtime and digitize d waveforms .

m . Repeat part (j) fo r the RIG HT VERT compa r tment .
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F3 . CHECK H OR IZO NTAL SAMPLE R OFFSET

If the preceding step was not performed, first
perform step F1, then proceed.

7854 Con t r ols :
No c ha nge i n setti n gs .

ΝΟΤΕ

Time Base

Test Eq ui pmen t Con tr ols:
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 ms/ d iv
Trigge ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnte rn al

Signal Sta n da rd ize r
Test Selecto r Switc h . . . . . . . . . . . . . . . . . . . . . . . Ve r t o r H or iz

4 Step
Re p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 kH z

α . Set the time-base units triggering controls for α stable
dis play .

b . Press SCOPE pushbutton on the fron t- p a n el keyboard
to obtain α display of the real-time waveform .

c . Use the Signal Standardizer Position and Amplit u d e
controls to d isplay α 6-d ivision square wave, centered on
the crt gratic u le . Use the time-base position control to
horizontally center the display with α transition at
g r aticule center .

d . Press t he f, BOTH and AOR pushbuttons on the fron t-
panel keyboard to obtain α d is p lay of th e real-time a nd
d igitized waveforms .

111 1 1111 1111 1 11111111 ΙΙΙ' ΙΙΙΙΙΙΙΙ'11111111'11111111111111111g111111li111111111111111111111111111111111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
e . CH ECK----The crt d is p lay fo r horizontal ove rlaying of
th e waveforms with i n 0 .1 division at graticule center . It
may be necessary to set the Α I NTEN SITY and STORED
I NTe nsity controls for an easily visible display .
ΙΙΙΙΙ 'IIIIIIIIIIIIIIIIIIIIIII~IUIIIiII1111111111 P 111U111111111111111~11' ΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙιΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 111111111111111111111111111111111111111111111111111U11111111111

f . Move the time base to t he Β HORIZ compartment .
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g. Sequentially press the Β (HOR IZONTAL MODE switc h ),
f, BOTH and AQR pushbuttons to obtain α d isplay of t he
realtime and d igitized waveforms.

ι

	

ι

	

Ιι ! ι, Ι ι ι, ι 1 ρ

	

ιι

	

!PI 1'!1111'11 ΙΙΙΙ 1111111111111,11111!11-1 111'111111!1 Ι ! ΙΙΙΠΙ ΙΙΙΙ ΙΙΙ

	

ΙΙΙΙ 1 Ι !ΊΙΙ 1 ΙΙΙΙ !Ι ' ΙΙΙΙ 111 1111 , 111 Ι l ΙΙ Ι
h . CHECK---The crt display for horizontal overlaying of
the wavefo r ms within 0.1 division at graticu le center. (It
may be n ecessa ry to u se the time base Position co ntrol to
move α transition to graticule center.)
1111111

	

111111!1111111 11 r, η !11 Ι ,1 Ι 11 ΙηΙ 1111 Ιη Ι !' Ι 1111111 ΙΙ 1 ΙΙΙΙ Ι ! Ι ' ΙΙΙΙ ! ΙΙ ' 11111111111111111111111111111!11111111111111111111 1111111111111'11111

Ι . Sequentially press th e f and CRS1 pus hbuttons to
obtain α cursor display.

j . Set t h e READOUT intensity co ntrol fo r α visible
character display.

k . Position th e cursor to the transition at graticu le center
by pressi ng t h e CJ pushbu tto n on t h e front-panel
keyboard .

ιΙ !C
Ι r ι ,1 Ι 1111 Ι 11111111 Jill III !

	

ι ιι 1 1 1 1 1

	

1111 '! 1 ΙΙΠ !' Ι 1111 Ι Ι 1 1 '1 !!111 1111111 , 1 1,	1 Ι !111 1111111 1 111 1 1!1111 , 111111 Ι ΙΙ ' Ι Ιι 1 ΙΙΙ 1 ΙΙΙΙΙΙ 1111! ΙΙ
Ι HECK--Th e ch a racte r reado u t s hou ld in dicate α
horizontal displacement f rom the left side of t he graticule
of H CR D = 2.5 ms (±0 .05 ms).

11 1!1 1, 11 1 1!1111 : 1111111111 11

	

Ι

	

111:111 1 JJ j J ΙΙ

	

ΙΙ : Ι III Jill 111111 1111111111 111'1111 III Ι ' ! III ! ΙΙΙ 1! Ι ! ΙΙ ' Ι ιι Hill ηJ 1 ΠΙ III 1111!1 , 1111111

m . Move t h e time-base u nit to t h e Α HOR IZ
com pa rtment.

η. Press the Α (H ORIZONTAL M OD E ), f, BOTH and AQR
p ushbuttons in sequ ence to obtain α display of t he real-
time and digitized wavefo r ms . (It may be necessa ry to use
t he time base Position control to move α transition to
graticule center .)

ο. R epeat parts (i) th roug h ( Ι ) fo r t he Α HOW
compartment.

F4. CHECK DIGITIZ ER VE RTICAL GAIN

ΝΟΤΕ

If the preceding step was not performed, first
perform step F 1, then proceed.

7854 Cont rols
VERTICA L MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LFF'Τ

Time Base

Calibration Part Ι--7854
Perfo rmance Check

Test Equipment Co n t rols .
Time Base

Swee p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200μs/ d iv
Tr igge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,l nte rn al

Sig n al Standard ize r
Test Selecto r Switch

	

. . . . . . . . . . . . . . . . . . . . . . .Ve r t or Ho r iz
Gain

Rep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

2874-388

α . Press the SCOPE p ush button on the front-panel
keyboard to obtai n α realtime display. It may be necessary
to set the Α INTENSITY control for an easily visible
display

b. Set th e time base Triggering and H ol doff controls for α
stable staircase d isp lay .

c. Set t he Signal Stand a rdizer Positio n control to center
t h e waveform on the crt .

d. Seq uentially Press the STOR ED and AVERAG E 10
pushbutto ns on the front-panel keyboa rd to obtain α
digitized stai rcase display. It may be necessary to va ry the
STOR ED 1Ν fensity control to ob tai n α visible d isplay .

e. Press the CI pushbutton on the front-panel
keyboard to obtain α cursor d isplay.

f . P ress th e CR S1 > and <C RS2 pushbuttons on t h e front-
panel keyboa r d to positio n the cursors to the midp oi nts of
t he steps 3 divisions above and 3 d ivisions below
graticu le center (6 divisions apart vertically) .
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Calibration Pa rt Ι ---'7854
Performance Check

g . Turn the READO UT inten sity contr ol on a nd set it for α
viewable ch aracter d isplay .

1

	

I

	

~

	

!
Ι ! Ι 11111 : 11 1 111 : 1 1 1 111 1 1 1 11 1	',11 Ι ! ΙΙ ΙΙΙ ' ΙΙΙΙ ΙίΙ ΙΙ 1 Ι ' Ι 1 ΙΠΙ ! ΙΙΙ ' ΙΙΙΙ ' ΙΙΙιίΙΙΊΙίΙΙ ! ΙΙΙΙΙ J ΙΙιΙΙΙΙ ' ΙΙΙ Ill 111 :11111111 11!

In . C HECΚΙ ----Τh e ch a racter readou t to be between
ΔVCRD = ±5 .94 and ΔVCRD - ±6.06 .
Ι

	

Ι

	

11 Ι λ

	

11 1 1111 1 J 1,1 1 1 1 Ι ! 1 ί 11 111 d 1U 11 111' ΙΙ ' Ι 11 Ι Ι ! Ι Ι ! Ι ' Ι 1Ι Ι 111 , 11Ι ' ΙΙΙΙΙ 11111111 1411111 d 11 I'll Ill 1111 1 1 1 11111 , 111111111

υ
!1

	

111

	

Ill

	

1 R 1

	

Ill

	

111

	

!'

	

! Ι

	

1 11, 1 11 1 !1111 11 1 1

	

11111 , 11 1	111 ΙΙ "! ΙΙ !

	

ΙΡΙΙΙΙΙ ', ΙΙ 'i! Ι ' Ι ' ΙΙΙ

	

ΙΙΙΙ ' Ι ! ΡΙιΙΓΙΙΙ! ΙΙΙΙ ! ΙΠΙϊΙΙΙΙ J 1' ΙΙΙΙ ,

	

1111111 ,	11
i . CHECK---Vertical difference between cu rsors to be 6
divisions ±0.06 d ivision in relation to the crt gratic ule .

ι

	

ΙΙ ill Ι

	

ι

	

111 1 ! Ιι 11 Ill!! " Ι

	

Ιι 11111 , 111 I'll Ill III 111111 Ι 1 11 , 11111 k11,1111 Ill 1111 , 1111111 , 11111111111111111111111111111111 :111,

F5 . CHE C K DIGITIZER HO RIZONTAL GAI N

ΝΟΤΕ

If the preceding step was not performed, fir st
perform step F1, then proceed.

F5 . SETUP CON DITIONS

7854 Con t r ols :
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Β
CRT DIS PLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SCOPE

Standard ize r

Test Equ ipment Con tr ols
Time Base

Swee p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 μs/div
Tr igge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,l n te r nal

Sig n al Stan d ar d ize r
Test Selecto r Switc h . . . . . . . . . . . . . . . . . . . . . V e rt o r Hor iz

+Ste p
R e p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

2874-389

α . Set the Signal Stand ardizer Amplitude and Position
controls for α 6-division sq uare wave centered on the c r t
graticule .

b. Set the time base Triggering and Hol doff controls for α
stable display .

c. U se α screwdriver to set th e time-base un it front-panel

Swp Cal ad j ustmen t for exactly one cycle per 2 horizontal
divisions.
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d . Sequentially press the STO R ED and AQR push buttons
on the front panel keyboard to obtain α d igitized display .

ι ~ ι r . αι 1ι

	

ΙΙ Ι ΙΙι

	

ι

	

11 J 11 J 111J I1 ΙΙ ΙΙΙ Ι ΙΙ ' Ι ! ίηΙ , ΙΙ

	

Ιι ι

	

Ι ΙΙ ! Ι Ι ΙΙΙ

	

ι Ιη

	

Ι

	

ι ,

	

1 Ι

	

Ιι

	

1 1 1

	

Ι , ι

	

Ill'

	

ill

	

ΙΙ 1

	

ΙΙ i 1 Jι

	

r Ill

	

1 ιιΙ ! ίΙι

	

ιΙ , ΙΙ ' Ί ' Ι ΙΙΙΙ ! ΙΙΙ ι ΙΙΙΙΙ '1! ΙίΙΙ ΙΊΙΙι Ι

	

ΙΙ

	

Ι
e . C HE C K----Th e d isplay for one cycle per 2 horizontal
divisions over the center 8 horizontal divisio ns wit hin
0.08 division .

Ι

	

ι Ι

	

ΙΙΙ
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f . Press the CRS2-1 pushbutton on the front-panel
keyboard to obtain α cursor display .

g . Position the cu rsors to the transitions at the second
a nd tenth vertical graticule li n es .

h . Set the READOUT inte nsity control for α visible d isplay
of the cursor position information .
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i . CHECK----Th e character readout d isplay to be between
ΔH CR D = 396 μs and ΔH CR D = 404 μs .
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The time base units Swp Cal adjustment
should be reset according to the procedure
given in the Service Manual for the time base
in use .

F6 . CHE C K VERTICAL DIGITIZER NUMER IC
N OISE

ΝΟΤΕ

ΝΟΤΕ

if the preceding step was not performed, first
perfo rm step F1, then proceed.

F6 . SETUP CONDITIO NS

7854 Co nt rols.
CRT DIS PLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .----STORED
READOUT Inte n sity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i dr ange

Test Equipment Cont rols :
Tim e Base

Swee p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/ d iv
Tr iggeri ng . . . . . . . . . . . . . . . . . . . . . . . .

	

A u to,Ac,ln te rn al

2874-390



α . W it h the 7854 in STORED mode and th e READOUT
intensity set for an easily visib le d is p lay, press the
PR OG RAM ENTRY key on the Wavefo rm Calcu lator
keyboard to obtain α program d isplay with α line pointer
at t he left side of t he crt .

b . Seq uentially press th e following keys to enter the
program req uired to check numeric noise . K eystrokes
th at will not appear in th e program listing shown on the
7854 crt are enclosed in parentheses () . Line numbers
a r e automatically add ed .

(f), CLS, 2, (f), -CN S, 3, (f), >CNS, (NEXT),

G N D, AQR , RMS, (NEXT),

2, CN S, +, 2, (f), >CNS, (NEXT),

3, CN S, 1, +, 3, (f), >CNS, (NEXT),

1, 0, 0, χ<>γ , I F γ>χ , 1, GOTO, (NEXT),

2, CNS, 3, CN S, /, (NEXT) .

Α listing of t he program as it will appea r on the 7854 crt
follows, i n clud ing the line numbers automatically added .
Th is may be used to check t h e accuracy of the program
as ente red .

Off 1 τ )c ιιs α
ιιι GNP Ααρ βκ4
012 2 1 + 2 ΥCιιs
ιιτ τ Ci ~ . ;. . -;"s
914 ι~π χ <~y τ~ν > χ - c
995 Ζ εκs

-3 .Cκ
l

--.-

c . After th e program has been entered i nto the 7854
memory, sequ entially press the EXECUTE, f an d START
pushbuttons to ru n the prog ram .

ΝΟΤΕ
As the program is running, audible warnings
will be issued if the rear-panel A UDIBLE
ERROR/WARNING switch is in the ON
position. This is normal.

2874 362
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d . CHECK---The character d isplay at th e lower edge o f
t he crt to ind icate 100 (100 RMS measurements) and
less th an or eq ual to 8.000m (the ave rage of these
measurements) . Th e remainder of the d isplay line s hould
be ignored .
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ΝΟΤΕ

Calibratio n Part Ι ----7854
Performance Check

If the instrument under test does not have the
Waveform Calculator keyboa rd (Option 0D),
numeric noise may be checked by manually
recording the RMS values obtained by
sequentally pressing the GΝΟ, A OR and RMS
k eys on the front-p anel Meas urement
keyboard when set up as indicated above
(min us the Waveform Calculator keyboard) .
These measurements are totaled and divided
by the number of measurements taken
(averaged). Average noise is specified at 100
measurements .

III C HEC K HORIZONTAL DIGITIZER
NUMER IC NOIS E

NOTE
The Horizontal Digitizer Numeric Noise
cannot be check ed without removing
inst rument covers. Only qualified service
personnel should remove instrument covers
and perform verification when required Step
Η 14 of th e Performance Ch eck and
A djustment Proce dure verifies t h is
specification.
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8 . Adj ust Trace Align ment, Geomet ry,
and Foc u s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51
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1 . Prelimina ry Setu p Cond itions . . . . . . . . . . . . . 4-54
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Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-54
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FORMANCE CHECK

Th e following procedu re (Part 11---Adjustment and Performance Ch eck ) p rovides the information necessa ry to : (1) verify
t h at t h e i n st rument meets the electrical specifications, (2) verify th at controls function properly, and (3) perform all
internal a dju stments . All tolerances given are as specified in the Pe r fo r mance Check Summary Ta ble 4-1 .

Part Ι -- Pe rformance Ch eck verifies electr ical specificatio ns without removing instrument cove rs or making internal
adj ustments .

Α sepa rate Real-Time Functions Checkout Procedure is provided in the 7854 Operators Manual . Also, each waveform-
processor function is demonst rated i n t he Measu rement Keyboard a nd Waveform Calc ulator sections of the Operators
Manual (refer to Table of Contents o r Command Index fo r specific functions) .
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3 . Ad j ust Pr e regulator . . . . . . . . . . . . . . . . . . . . . . .
4 . Exam i n e Power Su pply Voltages . . . . . . . . . .
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4-44
4-45
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1 . Prelimi nary Setu p Cond itions . . . . . . . . . . . . . 4-47
2 . Adju st HV Supply . . . . . . . . . . . . . . . . . . . . . . . . 4-47
3 . Adj ust Ζ-Axis DC Levels . . . . . . . . . . . . . . . . . 4-48 F . VERTICAL SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-71
4 . Adjust Ζ-Axis 'Transient Response . . . . . . . . 4-49 1 . Preliminary Set up Cond itions . . . . . . . . . . . . . 4-71
5 . Adj ust Good Sample Flip Flop . . . . . . . . . . . . 4-50 2 . Adj ust Vertical Centering . . . . . . . . . . . . . . . . . 4-71
6 . Adju st Focus Level . . . . . . . . . . . . . . . . . . . . . . . 4-50 3 . Adj ust Vertical Amplifier Thermal
7 . Adjust Contrast . . . . . . . . . . . . . . . . . . . . . . . . . . 4-51 Compensations . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-72

D . TRIGG ER SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-60
1 . Prelimina ry Setup Co nditions . . . . . . . . . . . . . 4-60 G B . DIS PLAY SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . 4-83
2 . Adjust Α Trigger Centeri ng and Gain . . . . . 4-60 1 . Preliminar y Setu p Cond itions . . . . . . . . . . . . . 4-83
3 . Adjust Β Trigge r Centering and Gain . . . . . 4-62 2 . Adju st Display Offsets a nd Gains . . . . . . . . 4-84
4 . C heck/Adjust Ve r tical Signal O u t 3 . Adjust Vector Offsets and Gains . . . . . . . . . 4-85

DC Centering . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-63 4. Adju st C haracter Display . . . . . . . . . . . . . . . . . 4-85
5 . Ch eck Trigger Selector O peration . . . . . . . . . 4-64



4 . Adj ust Disp lay Vertical Centering
and Gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-88

5 . A dj ust Character Display . . . . . . . . . . . . . . . . . 4-89

Η . VERTICAL AND HO R IZONTAL PICKOFF
SYSTEM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-90

1 . Pr eliminary Setup Conditions . . . . . . . . . . . . . 4-90
2 . Adju st Digitizer LSB Match and

LSB Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-90
3 . Ad j ust Vertical and Ho rizontal

Pickoff Amplifie r Centeri ng . . . . . . . . . . . . . . 4-91
4 . Check/Adj ust Vertical Sample r Offset . . . 4-92
5 . Ch eck/Adju st H orizontal Sampler Offset . 4-93
6 . Adju st Digitizer Horizontal M atc h ing . . . . . 4-94
7 . Adju st Vertical Step Response . . . . . . . . . . . 4-95
8 . Ch eck/Adj ust Digitizer Vertical Gain . . . . . 4-97
9 . Examine Digitizer B andwidth . . . . . . . . . . . . 4-98
10 . Adjust Horizontal Unity Dot Response . . . 4-99
11 . Ch eck/Adju st Digitize r Horizontal

Gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-100
12 . Examine Digitizer 1 M S Linearity . . . . . . . . 4-101
13 . Ch eck Vertical Digitize r Numeric Noise . . 4-101
14 . Ch eck Horizontal Digitizer Nume ric

Noise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-102

1 . CALC ULATO R KEYBOARD . . . . . . . . . . . . . . . . . . . . 4-104
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REV Α MAR 1981

The performance of this instrument can be
checked at any ambient temperature from 0°
to +50 ° C unless otherwise stated.
Adjustments must be performed at an
ambient temperature between +20° and +30°
C for specified accuracies .

1 . Check that t h e instrument has been set fo r the proper
power so u rce and also that α suitable power cord and
pl ug h as been attach ed . Refer to Power Source
I nfo rmation in Section 1 for specific details .

2 . Remove cabinet panels to gain access to internal
ad justments and test points .

3 . Connect the i nstrument to the powe r source .

4 . Connect t he memory backup battery to the MEMORY
BACKUP POWER I NPUT . MEMO RY BACKUP POWER
must not be connected when doing Display procedure
steps GA4, G B3 and GB5 .

5 . Press the POWER button and allow 20 minutes
warmup before p roceeding .

To prevent instrument damage, turn off 7854
POWER before installing or removing plug-in
units .

ΝΟΤΕ
To maintain the front-panel mode settings
when switching plug-ins with PO WER OFF,
external power must be applied to the rear-
panel MEMORY BACKUP POWER INPUT .

4-43
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GC. DISPLAY SYSTEM (OPTION OD ONLY) . . . . . . 4-87 ADJUSTME NT AND PERFORMANCE1 . Preliminary Setup Co nd itions . . . . . . . . . . . . . 4-87 CHECK POWER-U P SEQUENCE2 . Preset Ch aracter Display . . . . . . . . . . . . . . . . . 4-87
3 . Adju st Disp lay H orizontal Centering

and Gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-88 ΝΟΤΕ



Calibration Part ΙΙ ---7854
Adjustment and Performance Check

Equipment Requ i red : (Numbers correspond to those listed in Table 4-3, Test Equipment) .

6 . Plug-i n extender (optional for this procedure)

	

20. Low-capacitance sc rewdriver

8 . Precision DC Voltmete r (DVM)

	

21 . Phillips sc rewd river

Α1 . POWER S U PPLY PRELIM I NARY SETUP

ΙΙ 'λΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111111111111i111111111111111111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ1 ΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙ
S h aded lines identify Performance Requirement CHECK.
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΡΙΙΙ ` ΙΙΙΙΙΙΙΡΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !11111111111111111 ι 111111111111111111111111111111111111111111111111111111111111111U1111 P 111i1111

α . P e rform the Ad j ustment and Performance C heck
Power-U μ Sequen ce .

b . R efe r to Section 5, Instrument O ptions, and the
Ch ange Information at th e rear of th is man ual for any
mod ifications wh ich may affect th is procedure .

c . See the Ι tS Υ ΡϋίΝ έ ΑΝD ΑDJUSttiviFΝΤ ιπ C Α t ίϋΝS Α
foldou t page in Section 7, Diag rams and Circ u it Board
Illustrations .

d. Set t he 7854 controls as follows :

POWER . . . . . . . . . . . . . . . . . . . . . On (pushb utton in)
VE RTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
VERT TRACE S EPARATION ( Β ) . . . . . . . . M i dr an ge
Α TRIGGER SO URCE . . . . . . . . . . . . . . . VERT MODE
Α INTENSITY . . . . . . . . . . . . . Fu lly counte rclockwise
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β INTENSITY . . . . . . . . . . . . . Fully counte rclockwise
Β TRIGGER SOURC E . . . . . . . . . . . . . . . VERT MODE
FOCU S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Midrange
READOUT intensity . . . . . . . . . . . . . . OFF (in detent)
GRAT I LLUM . . . . . . . . . . . . . Fu lly counterclockwise
CO NTROL ILLUM . . . . . . . . . . MEDI UM (rear panel)

4-44

Α2 . ADJU ST PREREG U LATOR (A12R 23)

ΝΟΤΕ
First perform step Al, then proceed.

7854 Controls
No c h ange i n settings

Α 2 . SETUP CO NDITIONS

Precisio n
DC

Voltmete r
(DVM)

Test Equipment Con t r ols'
Pr ecision DC V oltmete r (DVM )

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . Appropriate ra nge fo r
voltage to be
meas u re d

α Connect th e p recisio n d o voltmete r (DVM ) between
ΙΡ126 (located on Cont r ol R ectifie r B oard A12) and
chassis grou n d (Access to ΤΡ 1 26 is t h rough Pre Reg Adj
hole in the bottom of the powe r unit .)

b. EXAM ΙΝΕ ----Meter reading for +108 volts with in the
limits of +107.5 to +108.5 volts . If t he mete r read i n g is
with i n the given tolera nce, proceed to step Α3 .

c ADJUST---Pre Reg Adj R93 (located on Control
R ectifie r Board Α 12) for α m eter reading of +108 volts .

d . INTERACTION--Any change i n the setti ng of R93
may affect the adjustment of R 15 given in step Α3 .



Α3. ADJUST +50 VOLT POWER SUPPLY
(A22R15)

if the preceding step was not performed, first
perfo rm step Α 1, then proceed.

7854 Controls :
No change in settings .

ΝΟΤΕ

WA RΝ 1 N G

ΝΟΤΕ

Precision
DC

Voltmeter
(DVM)

Test Equipment Controls :
Precision DC V oltmeter (DVM)

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . Appropriate range for
voltage to he

measured

Extreme caution must be use d wh en
operating the 7854 with the power unit
removed due to the line voltage, high voltage,
and high currents present.

The Power Supply voltages can be checked
without removing the power unit by using the
7000-series plug-in extender (rigid), Tektronix
part 067-0589-00 .

α . Set POWER switch to OFF and disconnect the line cord
from the power source . Remove any p lug-in units from
the plug-in compartments . Expose the 7854 power
supply adjustments and test points by removing the
power unit from the rear of the 7854 (interconnecting
cables remain connected) . See the Maintena nce section

i n this manual for power unit removal instructions .

b. Connect the line cord to the power source and press
the POWER button .

c Connect the precision do voltmeter (DVM) between Τ- Ρ
-50 V Sense and ΤΡ Gn d Sense on the Low-Voltage
R egulator circuit board Α22 .

d . EXAMINE -The meter reading for -50 volts, within
the limits of -49 .8 to -50.2 volts .

Calibration Part ΙΙ--7854
Adjustment and Performance Check

e . ADJUST---The +50 V adjustment R15 (located on the
Low Voltage Regulator Board Α22) for α meter reading of
-50 volts .

f . INTERACTION- ---Any change in the setting of R15
may affect the operation of all circuits in t he instrument .

Α4 . EXAMINE POWER SUPPLY VOLTAGES
ΝΟΤΕ

if the preceding step was not performed, first
perfo rm step Α 1, then proceed.

Α4 . SETUP CONDITIONS
7854 Contols :

No change in settings

Precision
DC

Voltmeter
(DVM)

Test Equipment Controls :
Precision DC Voltmeter (DVM)

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Appropriate range
for voltage to be

measured

α . EXAMINE---Table 4-4 lists the low-voltage power
supp lies in this instrument . Check each supply with the
DVM (precision do voltmeter) for output voltage within
t he given tolerance . Connect meter common lead to ΤΡ
Gnd Sense . Test points are located on the Low-Voltage
Regulator Board A22 .

h . INTERACTION- 1f the power supplies are not within
the tolerances given in Ta hle 4-4, repeat steps Α 1 and
Α2 .
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c Disconnect the p recision do voltmeter .

	

TABLE 4-4
Powe r Supply Tolerance

ΝΟΤΕ

Regulation of the individual powe r supplies
can be checked using the procedure given
unde r Troubleshooting Techniques in the
Maintenance section.

d . Discon nect the line cord from t h e power source .

e R ei n stall the power unit and reconnect t h e line cord .

ΤΡ -15 V Sense (-15S)

ΤΡ +5 V Sense (+5S)

ΤΡ +15 V Se nse (+15S)

ΤΡ +50 V Sense (+50S)

Output Voltage Limits

-49 .8 to -50.2 volts

-14 .85 to -15.15 volts

+4.9 to +5 .1 volts

+14.85 to +15 .15 volts

+49 .5 to +50.5 volts



Equipment R equ i red . (Numbers ^ correspond to th ose listed ^ ιη Υ Table 4-3, 4 Test s Equ i pment.)

14 . Coaxial cable (two 42-inch requ i red)

Χ

131 . Z-AXIS AN D DISPLAY PRELI M I NARY
SETUP
α . P e rform t he Adjustment a nd Performa nce C heck
Power-Up Sequence .

b . R efer to Section 5, I nstrument Options, a nd the
Change Information at t h e rear of th is man ual fo r any
modifications which may affect this procedure .

c . See the III ,`ΟΙΝ -ί ΑΝ + ί ΑDJL!S t1ν

	

Ν k + CrΓΑ i ίΰΝ ; ο
foldout page in Section 7, Diagrams and Circuit Boa rd
Ill u st r ations .

d . Set the POWER switc h to OFF ; remove the blue rea r -
panel cabinet cove r (secured by 4 screws) and discon nect
t h e 4 attached ca bles, noting their location and
orie ntation for re-i nstallation .

e . Set t he 7854 cont rols as follows :

POWER . . . . . . . . . . . . . . . . . . . . . 0η ( push button in)
VERTICAL M ODE . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
VΕRΓ TR AC E SEPA RATIO N ( Β ) . . . . . . . . M i drange
Α 'TRIGGER SO URC E . . . . . . . . . . . . . . . VERT M ODE
Α INTEN SITY . . . . . . . . . . . . . Fu lly counterclockwise
HO R IZONTAL M ODE . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β INTENSITY . . . . . . . . . . . . . F ully counterclockwise
Β TRIGG ER SOUR C E . . . . . . . . . . . . . . . V ERT MODE
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i drange
READOUT . . . . . . . . . . . . . . . . . . . . . . . OFF (in deten t)
D RAT I LLUM . . . . . . . . . . . . . . . . . . . . . . . . . . Midrange
CO NTROL I LLUM . . . . . . . . . . MEDI UM (rear panel)
STO RED INTENSITY . . . . . . F ully cou nterclockwise

Βη c-Τ connector
Screwd river
Nylon tu ning tool
Low-capacitance screwdrive r
Ph illips head screwdrive r
Batte ry (memory backup )

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ1 ΙΙΙΙ ' ΙΙΙ= ΙΙΙΙΙΙΙΙΙΙΙΙΙ ` ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '11111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙ
S h aded lines identify Performance Req ui rement C HE C K .
ΙΙΙΙΙΙιΙΙΙ 11111111111111111111111 1 11111111 11111111111111111! ΙΙΙΙιΙΙΙ ' ΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙ ! ΙιΙΠΙΙΙτΙΙΙιΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙ ' Ι 1 Ι [1 ΙΙΙΙΙΙΙΙΙιΙΙΙ ΙΙΙΙΙΙΙΙιΙΙΙΙ

7854 Cont r ols :
No c h a n ge i n setti ng

Cali bration Part ΙΙ--7854
Adjustment and Performance Ch eck

Extreme caution must he used when making
the fοΗοω iήg adjustments due to the
dangerous μοteη t ιάίs present.

132 . ADJUST HV SUPPLY (Α2013115)

NOTE
First perfo rm step Β 1, then proceed.

132 . SETUP CONDITIONS

Precision
DC

Voltmeter
(DVM)

Test Equ ipme nt Co n t r ols
Pr ecision DC Voltmete ηDVM ) . . . . . . . . . .App r oμ r iate ra nge

fo r voltage to he
meas ured

α . Temporarily set the POWER switc h to OFF and remove
t he H ig h Voltage Boa rd s h iel d (secured by 3 screws) .
Con nect t h e precision do voltmeter (DVM ), set to
measure at least +130 volts, between ΤΡ 127 (located
H igh Voltage Board Α20) a nd c hassis ground .

4-4%

1 . Test oscilloscope 17 .
2 . Amplifie r un it 18 .
4 . Time base (two requi red ) 19 .
8 . Precision do voltmete r (DVM) 20 .
10 . Low-frequency sine-wave generato r 21 .
13 . 10Χ p robe with short grounding st rap 24 .
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b Press t he POW ER butto n to on .

c . EXAMINE- -Voltmeter reading for 96 to 104 volts .

d . ADJUST---HV Ad j , R115 (located on H igh Voltage
Board Α20) for 100 volts on the voltmeter .

e . Press POWER button to OFF .

f . Remove the DVM test leads and re-in stall the H ig h
Voltage Board s h iel d .

g . Press POWER button to on .

133 . ADJU ST 2-AXIS DC LEVE LS (A14R 165,
(Α2111135, A21 R 125)

ΝΟΤΕ

If the preceding step was not performed, first
perform step Β 1, then proceed.

7854 Con tr ols:
HORIZONTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α

4-48

Time Base

Test
Oscilloscope

Test Equ ipme n t Cont rols
Test Oscilloscope
Ve r tical Deflection F acto r . . . . . . . . . . . . . . . . . . . . . 50mv/d iv
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20μ s/d iv
Input Coup li n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . AC

Α Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . .

	

50μs/div

T r igge r ing . . . . . . . . . . . . . . . . . . . . . . .

	

Auto,Ac,lnte r val

Amplife r
P osition . . . . . . . . . . . . . . . . . . . . . . . . .-- . . . . . . .- . . off sc r een

2874-305

α . Connect t he 10Χ probe from the test oscilloscop e to
ΤΡ 1 22 (located on t he Ζ-Axis boa rd Α21) and th e probe

test

80
millivolt peak -to-pea k signal, with i n 10 millivolts .

ε . ADJUST-2-Axis Level, R 165 (located on Logic Board
(Α14) fo r an 80 millivolt peak-to-peak display.

d. Move the time-base unit to t he Β HORIZ compartment .

e . Set the HORIZO NTAL MODE switch to Β .

f . EXAMINE Test oscilloscope display for an 80
millivolt peak-to-peak signal, with i n 10 millivolts .

g . ADJUST-----If necessary, com p romise t h e setting of the
Ζ-Axis L evel adju stment, R 165, for an 80-millivolt signal,
with in 10 millivolts for both th e Α HO R IZ and Β HO R IZ
com partments . R e-install the time-base u n it in the Β
HO R IZ compartment and set the HO RIZO NTAL MODE
switc h to Β .

h. Set the test oscilloscope's deflection factor to 1
volt/d iv (10 volt/d iv at probe ti p ) and its input coup li ng to
ground . Move th is gro und refe rence trace to th e bottom
g raticule of t he test oscilloscope d isplay . Return th e test
oscilloscope ίη ; ιιι t coupling to dc .

i . Connect the test oscilloscope 10Χ probe to ΤΡ183
(located on t he Ζ-Axis Board) with th e probe ground
connected to chassis ground .

j . Set t he 7854 Β I NTE N SITY control fully clockwise .

k . EXAMINE---Test oscilloscope display for α wavefo rm
baseline between 8 and 1 2 volts a bove ground reference .

Ι . ADJUST----Th e O utput Level adjustment, R 135
(located on the Ζ-Axis Board Α21), for α waveform base
li ne at 10 volts above ground reference .

m . EXAMINE ---The test oscilloscope display for α 68 to
72 volt peak-to-peak waveform . (Do not move the test
oscilloscope vertical Position control .)

η ADJUST---Th e Ζ-Axis Ampl Gain ad j ustment, R 125
(located on the Ζ -Axis Board Α21) for α 70 volt peak-to-
peak waveform displayed on t he test oscilloscope .

ο . INTERACTION---Re peat p arts (k) through (η ) until t h e
waveform is with in the limits specified in parts (k) and
(m) .

ρ . Discon nect t he probe .

ΝΟΤΕ

If further adjustment of the Ζ-Axis system is
required, omit the remainder of this step .

g . Press POWER switch to OFF .

r . Reinstall the rear panel cover and its cables, ma k ing
su re th e fa n is free to turn .

s . Press POWER switch to on .

ground to chassis grou nd . Obtain α stable
oscilloscope d is play .

b. EXAMINE--Test oscilloscope display fo r an



134 . ADJUST Z-AXIS TRANSIENT RESPONSE
(Α2113180, A21 C150, A21 C155., A211113150,
Α21 R1 55)

ΝΟΤΕ
Ν the preceding step was notperformed, fir st
perform step 81, then proceed.

B4.SETUP CONDITIONS

7854 Controls :
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Β
Α INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f ully clockwise
Β INIE NSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fully clockwise

Amplifier

	

Time Base

Test
Oscilloscope

Test Equipment Controls
Test Oscilloscope

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 .1 μ s/d iv
Ve rtical Deflection . . . . . . . . . . . . . . . . . . . . . . . . . . . 50mV /div
Va riable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ιιη c αΙ

Β Time B ase Un it
Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50ns/div

T riggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . Auto,Ac,External

Amplifier
Position . . . . . . . . . . . . . . . . . . . . ., ., . . ��� . . ., . off screen

α . Connect the test oscilloscope 10Χ probe tip to ΤΡ186
(located on Z-Axis Board Α21) and the probe ground to
chassis ground .

b . W ith the test oscilloscope triggered on the positive
ed ge of the signal, use the test oscilloscope's variable
Gain and Position controls to obtain an 8-division display
centered on the graticule .

c . Set the 7854 Β INTENSITY control for α 6-division
display on the test oscilloscope . Position the display to
view t he leading edge of the waveform at the center
graticule lines .

d. EXAMINE---The test oscilloscope d isplay for optimum
square corner and flat top on the d isplayed pulse .
Aberrations should he less than 3°/ο peak-to- peak (0.18
d ivision) .

Calibration Part 11--7854
Adjustment and Performance Check

e . ADJUST--.--Comp 5 (C180) for flat top , and Comp 1
(C150), Comp 2 (13150), Comp 3 (13155), and Comp 4
C155 (located on the Ζ -Axis Board Α21) for optimum
square corner of the displayed pulse (use low-
capacitance screwdriver to adjust variable capacitors) .

f . Set the Β INTENSITY control for 1 .5 d ivisions of display
on the test oscilloscope .

g . EXAMINE- -Test oscilloscope display for less than 3°/ο
aberration .

h . ADJUST---R150 and C150 (located on the Ζ-Axis
Board Α21) for optimum square corner at 1 .5 divisions of
displayed pulse .

i . Set the Β I NTENSITY control for α 6-division display on
the test oscilloscope .

j . Set the test oscilloscope sweep rate to 10 ns/d ivision .

k . EXAMINE- The pulse risetime for 9 to 15
nanoseconds (measured between the 10°/ο and 90% point
of the pulse) .

Ι . INTERACTION-- The adjustments in parts e and h
affect the pulse risetime . If risetime is not within the
stated limits, repeat parts (e) through (k) .

m . Disconnect the probe .
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135 . AJU ST GOOD SAMPL E FLIP FLO P
(A21 R102)

ΝΟΤΕ

if the preceding step was not performed, fir st
perform step Β 1, then proceed.

4-50

7854 Controls
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α
Α IN I ENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . midrange

Test
Oscillosco pe

Precision
DC

Voltmete r
(DVM )

Test Equ i pm e nt Co n t r ols
Α an d Β Time Base Un its

Sweet) R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/ d iv
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac, E xter nal

α . Obtai n α free ru nn i ng disp lay on the 7854 ; then set th e
Α and Β I NTENSITY controls fu lly co u nterclockwise .

b. Remove th e time base from t he Α HORIZ compartmen t .

c . Set t he precision do voltmeter to read at least 2 volts
dc .

d . Connect t he precision do voltmeter to ΤΡ122 (on t he Ζ -
Axis Board Α21) and ch assis g rou nd .

e Note t he do voltage level at ΤΡ 122 fo r comparison i n
part g .

f Move the precision do voltmeter probe to ΤΡ 103 (on t he
Ζ-Axis Board Α21) .

g . EXAMINE---The GSF level at ΤΡ103 fo r α reading of
40 mV less than thtat noted i n part e, with i n 10
millivolts .

h. ADJUST--GSF Level, R102 (locaate d on Ζ-Axis Boa rd
Α21) for α reading of 40 mV less than that noted in par t
e .

Re-install t he time base in the Α HORIZ co mpartment .

j . Set t he HO R IZONTAL M ODE switc h to Β .

k. Remove the precision do voltmeter leads .

Ι . Set the test oscilloscope for α calib rated sweep rate of
2ms/div and α 0 2V/div deflection factor (2 ν at probe ti p ) .

m . Connect the 10Χ probe to ΤΡ106 (located on Ζ-Axis
Board Α21) and chassis grou nd .

η . EXAMINE--Test oscilloscope display for α '1TL level
square wave (HI > 2_ .4 volts, LO < 0.4 volt) .

ο . EXAM ΙΝΕ ---Rotate the Β INT ENSITY control t hrough
its range an d obse rve test oscilloscope for α stable
display .

ρ . INTERACTION -----If t he requ irements in parts η and ο
ar e not met, com promise the adjustment of t he GSF
Level, R102, for α stable TTL square wave for both Α
HO R IZ and Β HORIZ compartments wh ile rotating the Α
INTENSITY and Β IN TENSITY controls th roughou t t h eir
range .

q . Disconnect the probe .

136 . ADJU ST FOCUS LEVEL (A211370)

ΝΟΤΕ

if the preceding step was not perfo rmed, first
perform step 81, then proceed.

Β 6 . SETUP CO N DITIONS
7854 Cn η t rols.

Β INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . fully cou nte r clock wise

Precision
DC Voltmete r

(DVM )

Γί me B ase

	

Test
Leads

Test Equipment Cont r ols
Time Base

Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms, div
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac, E xte rn al

Precisio n DC Voltmeter
R ange . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 volts or greate r



α . Connect th e precision do voltmeter (DVM), set to
measure 200 volts, betwee n ΤΡ83 (located on Ζ -Axis
Board Α21) and chassis ground .

b . EXAMINE- -Voltmeter read i ng fo r 120 to 126 volts .

c . ADJUST---- F ocus Outpu t Level, R70 (located on Ζ-Axis
Board A21), fo r α voltmeter read ing of 123 volts .

d. Remove the DVM test leads .
Β7. ADJUST CONTRAST (A6R 80)

If the preceding step was not perfo rmed, first
perform step Β 1, then proceed.

ΝΟΤΕ

7854 Con t rols :
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α
Α INTENSITY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Mi dr a nge
CAL I BRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4V

Delaying
Ti me base

Amplifier

	

Time base

Test Equ ipme n t Co n tr ols:
Amp lifie r Un it

Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 ν/d iv

Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 μ s/div
Trigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnternal

Delayi ng Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .2 ms/div
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac,lnternal
Β Delay Mode . . . . . . . . . . . . . . . . . . . . . . . . . Β Starts After Diν
Delay Ti me . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i dr ange

α . Center the square-wave d isplay on the crt graticule
u sing the amp lifier Position control and set the Α
INTENSITY control for α normal viewing level .

b. Set t he delayi ng time-base u nit Triggering cont rols fo r
α stable d isp lay .

c . Set t h e delaying ti m e-base u nit Delay Ti me control to
mid- r a n ge .

d. EXAMINE----The crt d isplay wh ile rotating the
CO NTRAST adju stment, R80 (front-panel sc rewdriver
adj ustment), th rough its enti re ra nge . Notice the change
in the intensity of the "intensifie d " portion of t he
wavefo rtn .

Sign al

	

Ι Sign al
Sta ndard ize r Standard izer

b . Set FOCU S control to midrange .

d. Press the POWER button to on .

Calibration Pa r t ΙΙ ----7854
Adj ustment and Performance Check

e . ADJ UST---The CO NTRAST ad j ustment, R 80, for α
well defined intensified zone on the d is p layed trace .

Β 8 . ADJUST TRACE ALIGNM ENT,
G EOMETRY AN D FOC US (A20 R 155,
A20R55, A6R 160, A20R 143,A16R 148,
A6R 142)

ΝΟΤΕ

If the preceding step was not performed, fir st
perform step Β 1, then proceed.

Ββ . S ETUP CO NDITION S

7854 Con t r ols :
VER1ICA L MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ALT
HORIZO NTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C HOP
Α a nd Β INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Midr ange

Precision
DC Voltmete r

(DVM)

Ti me Tirne

	

\.Test
Base Base

	

Leads

Test Equ ipme n t Co n t r ols'
LE FT a nd Α Sig n al Sta nda r dize r U nits

Test Selector Switch . . . . . . . . . . . . . . . . . .Ve rt or H o r iz Gai n
Rep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 ΚΗτ

R IGHT and Β Time Base Un its
Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 μs/ d iv
T rigger ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ΑυιΟ , Αc, ΕΧιeΓΠα Ι

Pr ecision DC Voltmete r (DVM )
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Appropriate r a nge

fo r voltage to be
measu red

α . Set bot h Signal Standardizer Positio n controls to
superimpose t he crosshatch d isplay over t he vertical and
horizontal graticule center lines .

c . Tempora r ily set th e POWER switch to OFF and remove
the H igh Voltage Board sh ield (secu red by 3 screws) .
Connect th e precisio n d o voltmete r (DVM ), set to
measure at least +36 volts, between ΤΡ156 (on t h e Hig h
Voltage Board Α20) and ch assis ground .

e . Set the VERTICAL MODE switc h to ALT and t he
HO RIZONTAL MODE switch to CHO P .

f . EXAMINE- Voltmeter readi ng for +34 to +36 volts .
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g . ADJUST-----Shield Volts, R155 (on the High Voltage
Board Α20), for +34.5 volts on the DVM .

h. ADJUST----The Focus Preset, R55 (on the H igh-
Voltage Board Α20), and the front-panel ASTIG
adjustment, R160 (on the Pot Adjust Board Α 6), for the
best overall resolution of the traces .

Ι . I NTERACTION-Poor focus at one edge of the display
may he improved by compromising the Shield Volts and
Focus Preset adjustments, parts (g) and (h) .

j . Disconnect the precision do voltmeter (DVM) .

k . Set the front-panel FOCUS and INTENSITY controls for
α well-defined disp lay .

Ι . EXAMINE That the vertical and horizontal traces
which cross at graticule center are aligned with the
graticule, vertical and horizontal center, lines within 0.1
division .

m . ADJUST----The Υ-Axis Align, adjustment, R148 (on
the Pot Adjust Board Α6) and the front-panel TRACE
ROTATION adjustment, R142 (on the Pot Adjust Board
Α6) to align the vertical and horizontal traces with t he
graticule h orizontal and vertical center lines . (The Υ-Axis
Align adjustment, R 148, is accessible, using α thin
bladed screwdriver, through t he top of the instrument
near the front of the instrument's carrying hand le .)

η . EXAMINE The horizontal trace at the top and
bottom of the graticule for 0.1 division or less of bowing
or tilt .

ο . ADJUST--Geom, R143 (on the H igh Voltage Board
Α20), for minimum bowing of the traces at the top and
bottom of the graticule .

ρ . Press the POWER button to OFF and re-install the H igh
Voltage Board s hield .

q . Press the POWER button to on .

Β 9 . ADJUST CR T GRID BIAS (A20R65)

If the preceding step was not performed, first
perform step 81, then proceed.

ΝΟΤΕ

7854 Controls :
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L ΕFT
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α
Α and Β INTENSITY . . . . . . . . . . . . . . . . . . f ully counterclockwise
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . . . f ully counterclockwise

e . Disconnect the DVM.

Precision
DC Voltmeter

(DVM)

_ Test
Signal

	

Ι Signal

	

- Leads
Standardizer Standardizer

Test Equipment Controls :
Signal Standardizer Units

Test Selector Switch . . . . . . . . . . . . .Vert or Honz Freq Resp
Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . midrange

Precision DC V oltmeter
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20V

α . Connect the precision do voltmeter (DVM) between test
point ΤΡ183 (located on Ζ-Axis Board Α21) and chassis
ground and note the voltage read ing .

b . EXAMINE---Crt

	

display

	

while

	

advancing

	

the

	

Α
INTENSITY control setting . Α spot on the crt should
become barely visible at 3 .6V to 4.4V above the voltage
noted in step α .

c . Set the Α INTENSITY control so that the do voltage at
ΤΡ 183 is 4 volts above the voltage noted in part α .

d . ADJUST----The Grid Bias Adjustment R65 (located on
H igh Voltage B oard Α20) to barely extinguish the spot on
the crt .



13110 . ADJUST AUTO- FOCU S AMPLI FIER
GAI N (A21 R63)

if the preceding step was not performed, first
perfo rm step Β 1, then proceed.

Β 10 . SETUP CONDITIO NS
7854 Con t r ols

Α ΙΝ 1ΣΝS ΙΤΥ . . . . . . . . . . . . . . . . . . . . . . . . . . . . fully clockwise

1 - ίηηe Base

ΝΟΤΕ

Precision
DC

Voltmeter
(DVM)

Test Equ i pme n t Cont r ols .
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 ns- d iv
Tr iggeri n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A ιι to,Ac,l n ternal

Sig n al Stan d a rd ize r
Test Selector Switc h . . . . . . . . . , . . . . . . . . . . . Ve rt or 1i ο riz

+Steμ
R e μ Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 MHz

Pr ecisio n Dc V oltmete r (DVM )
R a n ge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 V

α . Con nect th e precision d o voltmeter (DVM) between
ΤΡ83 (on the Ζ-Axis B oa rd Α21) a nd ground .

b. Set t h e Sig n al Standard izer Amplitude and Positio n
controls for α 3-d ivision sq u are wave, centered on t he
crt .

c . Set the time base Triggering con t rols for α stable
display triggered on th e risi ng edge .

d . EXAMINE---The crt d is p lay fo r ob j ectionable
defocusing of th e crt display .

e . ADJUST---- Focus Gai n adj ustme n t, R63 (on the Ζ-Axis
Board A21), for optim um focu si ng of the h ig h-intensity
t race

f . EXAMINE- --Voltmeter reading shou ld be greate r than
(more positive) -12 volts .

g . ADJUST---. If optimum focus of trace occurs below
(more negative) -12 volts, compromise the setting of R63
u ntil voltmeter read i ng is -12 volts .

h . Disconnect t h e DVM .

Calibration Part ΙΙ ---7884
Adjustment and Performance Check

1311 . C H EC K EXTERNAL 2-AXIS O PERATION
ΝΟΤΕ

If the preceding step was not performed, first
perform step Β 1, then proceed.

811 . SETUP CO N DITIONS
7854 Controls:

READOUT intensity . . . . . . . . . . . . . . . . . . . . . . . . . O FF (i n d etent)
HORIZO NTAL MODE . . . . . . . . . . . . . . . . . . .-- . . � . � ,- � . . . . Α
Α INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mi d ra nge

bnc Τ-connecto r

Test Equ i p ment Controls.
Amp lifie r U nit

Deflection F acto r . . . . . . . . . . . . . . . . �

	

. . . . . . . . . . 0 .5 V/d iv

Time Base
Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 μs/ d iv
'T r igge r i n g . . . . . . . . . . . . .,- . ��� . . . . . � Auto,Ac,I Π ternal

α . Set the low-frequency sine-wave generator fo r α 4-
division display at 50 kilohertz (one volt above and below
g ro u nd ) .

b . Set th e Α INTENSITY contr ol for α dim d isplay .

c . Connect the signal from the output of the bnc Τ -
conn ector at t he Amp lifier inp ut to the Z-AXIS INPUT
connector on t h e rear panel with bnc cable .

1
l

1
1111111111111111111111 ΙΙΙ ΙΙ ' 111111111111 1111 :111111111!1111111

	

1 Ι '!1 III , ΙΙ ! Ι ΙΙΙ ! ΙΙΙ ! Ι ' ΙΙΙΙΠΙΙ 1 ΙΙΙίΙΙ 1111111111111111 ί !ιΙΙ ' ΙΙΘΙΙΙΙΙ ' Ι 1 ΙρΙΙΙΙ ! ΙΙΙΙ '1 ΙΙΙΙΙΠΙΙ
Ι C ΗΕ C IJPositive portio n of the displayed wavefo rm
is b lanked out .
1111 ΙΙ 1 Ι 'i' Ι ΙΙΙΙΙΙΙΙΙ I ΙΙΙ Ιμ 1 ΙΙΙ "! III! 11111111' Ι ' Ι 11111 Ι1' 111011111111111 :1II J 1' ΙΙΙ ! ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙ 111111 Ι 1 Ι 1 ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙλ 1 Ι 1 Ι '1 ΙΙΊ ! ΙΙΙΙρ 1 ΙΙ ' Ι 1 Ι ' ΙΙΙΙΙ ' ΙΊΙ III
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15 . 50 ohm-term inator

17 . Βηc-Τ con necto r

14 . Coaxial ca ble (one 18-inch , two 42-inch
requ i r ed)

d . Set the 7854 controls as follows :

POWER switch . . . . . . . . . . . . . . On (pushbutton in)
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . RIGHT
VERT TRACE SEPARATIO N ( Β ) . . . . . . . . Mid range
Α TR IGGER SOURCE . . . . . . . . . . . . . . . VERT MODE
Α INTENSITY . . . . . . . . . . . . . Fu lly counte rclockwise
HORIZONTAL M ODE . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β ΙΝ ,ϊΕΝS Ι ' ΤΥ . . . . . . . . . . . . . Fu lly counterclockwise
Β TRIGGER SOURCE . . . . . . . . . . . . . . . VERT M ODE
READOUT intensity . . . . . . . . . . . . . . OFF (in dete n t)
G RAT ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . . M i d range
CAL IBRATO R . . . . . . . . . . . . . . . . . 4 V pushb utton

	

in

4 Delaying time base

	

22. Jumpe r wire

Eq uipment Requi red : (Nu mbers correspond to th ose listed in Table 4-3, Test Equ i pment.)

1 . Test oscilloscope

	

20. Low Capacitance Screwdrive r

8 . Precision do voltmeter (DVM )

	

23. Bnc to cli p lead adaptor

y. Time-mark generator or freq uency counter

	

24. Battery (memory backup)
(optional)

25 . 887 Ω Resisto r

26 . 909 Ω Resistor

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙίΙΙΙΙΙΙΙΙΙ 11111111111111111111111111 ίΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΓΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1111111111111111111111111111111111111111111111 , 1111111111111111
S h aded lines i dentify Perfo rmance Req u irement C HECK.
ιιιιιιιιιιπιιιι 1111 ιιιιιιιιιιιιιιιιιιίιιιιπιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιι 1 ιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιυιιιιιιιιιιισιιιιιιιιιιιιι ιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιι

C1 . CALIBR ATO R AN D OUTPUT SIG NALS

	

C2 . CHEC K/ADJUST CALIBRATAO R OUTPUT
PRELIM I N ARY SET UP

	

VO LTAGE (Α21125)

α . Perfo r m the Adj ustment and Performance Check
Power-Up Seq uence .

b . Refer to Section 5, Instrument Options, and the
Change information at the rear of th is manual fo r any
modificatio ns wh ich may affect th is procedure .

c . See the ΤFΫΤ ΡΠίΝ t ΑΝι ? ADjrUS ΟV1 ΕΝΤ ί ιΟCΑΤΙΟΝS C
foldou t page in Section 7, Diagra ms a nd Circu it Board
Illustrations .

ΝΟΤΕ

First perform step C1, then proceed.

C2 . SETUP CONDITIONS

α Controls :
No c hange i n settings

Precision
DC

Voltmete r
(DVM)

Test E g ιι i μmen t Con t r ols
Precisio n DC V oltmeter (DVM )

Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Appropriate ra nge

fo r voltage to be
meas υ r ed

α . Set both th e 4 V and 0.4 V CAL I BRATOR pushbuttons
to t he pressed position (t h is selects do voltage) .

b . Co nnect the p recisio n do voltmeter (DVM ) test leads
between the CAL IBRATO R ou tpu t and ch assis grou nd .



11111111111 1 11 1 1 ΙΠΙ ' ΙΠ 1111111 1 1111111 I'll 111111111111111 ΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙ 1111111 1 1111111111111111111111 1 111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ; III ΙΙΙΙΙ 'III ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ 11111 111111
c . CH ECK--- Mete r read i ng for 0.3968 to 0.4048 volt .
III IIIIIIIIPIIIIhI!I

	

1111111111111111

d. ADJUST---0.4 VDC adjustment, R25 (located on Mode
Switc h Board Α 2), fo r α meter reading of exactly 0.4008
volt . (Access to ad j ustment is t hrough t he ch assis, inside
the vertical compartments, near the front of t he
instrument and u nder the VERTICAL MODE switch .)

e . Discon nect the DVM and te rminator .

f . Con nect α 50 oh m terminator to th e CAL IBRATO R
ou tp ut .

g . Connect the DVM to the te rminated CAL I BRATOR
output .

Ι ! ΙΙΙΙ ΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙ l ΙΙΙΙ ! ΙΙΙΙΙΙ ΙΙΙ 1 ΙΙΙΙ 1 ΙΙ~ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΠΙΙΙΙΙΙι' ΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙ , 11111 ΙΙΙΠΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
h . CHE CK--Meter rea ding for 0.0397 to 0.0404 volt .
! ΙΙΙΙΙΙΙ ΙΙΙ Ι Ill III ΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙ ΙΙΙΙΙΙΙΙΙΙιΙΙΙΙιΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 Ι 111111111111 Ι 11111111111111111111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

Ι . ADJUST---If necessa r y, compromise the setting of
R25 to meet th e tolerances given in parts (c) and (h) .

j . Disconnect th e DVM .

C3 . CHE C K/ADJUST CALI BRATOR 1- kH z
REPETITION RATE (AM15)

If the preceding step was not performed, first
perform step C1, then proceed.

7854 Con t rols :
CA L I BRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 V

CAL I BRATO R

Ι

Calibration Part ΙΙ --7854
Adjustment and Performance Check

ΝΟΤΕ

CH 2

CH 1

ΝΟΤΕ

Test
Oscilloscope

I Τ-

	

External
Connector T r igger

Inpu t

Time-Ma rk
Generator

Test Equ i p ment Con t r ols :
Ti nι ie-M a rk Gen e rator . . . . . . . . . . . . . . . . . . . . . . . . 1 ms ma rk e r s

Test Oscilloscop e
T r igge r i n g . . . . . .

	

. . . . . . . . . . . . . . . . . . . . . . AL]to,Ac, External
Ιημιιι Co ιιp ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DC

Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ins ' d iv
Ve r tical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Add

An alternate method fo r step C3 is to use α
frequency counter, with at least 0.1
accuracy, and adjust A2R 15 for exactly 1 kHz .

α . Th e 1-millisecond time-markers are connected to t he
test oscilloscope external t r igge r input and to t he
noninverting ve r tical chan nel of the test oscilloscope (use
α bnc-Τ connector ). Th e 7854 CAL I BRATOR outpu t is
connected to the inverti ng in put of the test oscillosco pe .

b . Set th e test oscilloscope trigge r i ng level for α stable
time-ma rk d isplay .

c . Set t he test oscilloscope ve rtical deflection factors to
d isplay 2 divisio ns of CAL I BRATOR signal and 1 d ivision
of time-marker signal .

4-55
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d . Set the test oscilloscope sweep rate for 0.2 second/
d ivision .

ΙΙΙΙ ' Ι !1Hill : 11 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙ 1 ΙΙΙΙΙ 111J111' ΙΙΙΙΙΙΙΙΊΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙ 'λΙΙΙΙΙΙΙΙΙΙΙ '1111111' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ 'ιΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙ ! ΙΙΙΙΙΙΙΙιΙ

e. CHECK---Th e time requi red for the 1-m illisecond time
marks to d rift from th e positive level of the CAL I BRATOR
signal to the negative level, and back to th e positive level
must be mo re th an 0.4 second (2 d ivisions). Th is time can
be measured di rectly from t he display by observing the
number of divisions that the markers move across the
d isplay area before it retu rns to the positive level.

1111111111 1 11111Il l1111111111111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ ', ΙΙΙ'λΙΙΙ ' ΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ ! ιΙΙ '11111111' ΙιΙΙΙιΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙι 1 Ι 1ϊ 1 Ι 11! ΙΙΙ'λΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ! ΙΙΙΙ

f . ADJU ST---1 kH z, R 15 (located on the M ode Switch
Board Α2), fo r minimum d rift (access to t he ad j ustment is

th rou gh the c h assis, insi de t he vertical compartment) .

g . Disconnect t he bnc cable.

C4. CHECK CALI BRATOR AMPLITUDE

ΝΟΤΕ

If the preceding step was notperformed, first
perfo rm step C1, then proceed.

7854 Co ntrols :
CA L I BRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4V

Test Eq ui pme n t Cont rols:
Test Oscillosco pe

Swee p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 1 ηιs dιν
T r igge ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnte rn al
Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 V/div
Input Coup li ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Grid

α . Set t he ground reference level on the test oscilloscope
to 2 d ivisions below graticule center .

b . Set the test oscilloscope i nput co u pling to dc.

ΊΙ 1 ιΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1111 1.11111111111111111111111111111 , 111111111 Ill ΙΙΙΙΙΙ 1111111 ' ΙΙΙΙΙ ! ΙΙΙΙ 11111111 Ι 1111111 Ι 111111 ; ΙΙΙ! ΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΊΙΙΙΙΙΙΙΙ ' Ι

c. CHECK-----Test oscilloscope for α 4-division d isplay
with in 0.04 division .

11 ι 1111111' ΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙιιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ ' ΙιΙ ' ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 'J 1111 111 , 11111 Ill 11111 ill Ill 111111111111111111111 !1 IIIHIT Hill 111111

d . Set the CAL IBRATOR select switch to 0.4 V .

e . Set the test oscilloscope deflection factor to 0.1 V/
d ivision .

hill ΙΙΙ

	

I ΙΙιΙ ΙΙΙ 1 ΙΙιΙ ΙΙ ι Ι Ι 1111 Ill 11 Ill

	

1 1111111111111,11111111111111111

	

~

	

~ ι

	

ι 1111! ΙΙΙ

	

' ΙΙΙΙΙΙΙΙ ΙΙ

	

ΙΙΙΙ 111, 1111111111111' Ill 'ιΙ Ill illΙ

	

Ι

	

Ι

	

Ι Ι

	

1111111111111111111111111111 ill ,ιΙΙΙΙΙΙΙΙιΙ J ΙΙΙ
f. C HE CK----Test oscilloscope for α 4-d ivision d isplay
with i n 0.04 division.

ι ! ΙΙ ' ΙΙΙ 11111 1 ΙΙΙιΙΙΙΙΙΙΙΙ 11111111 1 ΙΙΙ 11111 1 1111 ΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ 'ιΙιΙ ΙΙΙιΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙ

g . Set t h e CALIBRATOR select switch to 40 mV.

h . Set the test oscilloscope deflection factor to 10 mV/
division .

111111111! Iii ΙΙΙΙΙ ΙΙιΙΙΙΙ ' ΙΙΙ ! ΙΙΙΙΙΙΙΙιΙΙΙΙ Ill ΙΙΙΙΙΙΙΙ ''ιΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111111 :11111111!111 ΙΙΙΙ ΙΙΙ ` ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙ Ill111U11G1111' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ Ill ΙΙΙΙ Ill !1111111111

Ι . C HECK---Test oscilloscope for α 4-division display
with in 0.04 division .

ΙιΙΡΙΙΙΙΙΙΙΙ1 ΙΙΙΙΙΙΙΙιΙι 111111' Ι ! ΙΙ ' ill,λΙ ! Ι ΙΙΙΙΙΙΙΙ ΙΙΙ ! ΙΙΙΙΙΊΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙϊΙΙΙΙ ' Ι 1 ΙηιΙΙΙιΙΙΙ 1111'111'1111 ΙΙΙ ' Ιι 11111111 ιΙΙΙ ' ΙΙΙϊΙΙΙΙΙΙΙΙ ! ΙίΙΙΙΙΙΙΙ 'ιΙ

j . I nstall α 50 Ω termin ator between the CAL IBRATOR
output and the Ι cable.

k. Set the test oscilloscope deflection factor to 5 mV/
d ivision .

ΙΙ ΙΙΙΙΙΙΙΙ ' ΙΙΙΙ ΙΙΙϊΙΙΙΙ ΙΟΙΙΙ ! Ι ' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ! Ι 1 ΙΙΙ ΙΙΙΙΙΙΙ ! ΙΙίΙΙΙΙΙΊΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙ ΙΙΙΙΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙιΙΙΙΙ ' ΙΙΙΙ '~ ΙΙΙ' ΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙ
Ι . CHECK---Test oscilloscope for α 0.8 division d isplay
wit h i n 0.01 division.

Ι ! ΙΙΙΡΙ ! ΙΙΙΙΙΙ ' ΊΙΙ ΙΙΙΙ ill 1111111111111111111111' ΙΙ l ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ11111111111111111111111 Ill 11111 , 111 , 111111111 , 1111 Ill 11111111 , 11111 , Ill IIII :

m . Set th e CAL I BRATOR select switch to 0.4 V.

η . Set the test oscilloscope deflection factor to 10 mV/
division .

ΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙιΙΙΙ ' ΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !111111 ΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ ' ΙΙΙΙΙΙΙ
ο . CHECK---Test oscilloscope for α 4-division d isplay
within 0.04 division .
11111111111111111111111111111111111111111'111111111111111111!l 11111111111 Ill ΙΙΙ 11111 ΙΙΙΙ ` ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

ρ . Set the CAL I BRATOR select switch to 4 V .

q . Set the test oscilloscope deflection factor to 0.1 V/
division .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΡΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙ '111g111111'11111111 ;111111111111111111111 Ι 1111111111 Ι 111ιΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ ?111!11
r . CHECK---Test oscilloscope for α 4 division d isplay
within 0.04 division .
ΙΙΙ'11111111! ΙΙΙΙ 1 ΙΙ 1111111111'11111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ i ΙΙΙΙΙ 1111111111111' ΙΙΙΙΙΙΙΙιιΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 11111 ιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ ! Ι



C5 . CHE C K +SΑWΤΟΟΤΗ OUTPUT
ΝΟΤΕ

ff the preceding step was not performed, first
perform step C1, then proceed.

7854 Cont rols
SWP Selector Switch . . . . . . . . . . . . . . . . . . . . . . Α (see Test Ρπίητ

and Adjustment
Locatio ns C)

+SAWΓOOTH OUT con nector
(rear panel)

	

Test
Oscilloscope

Time Base

Test Equipment Cont r ols :
Test Oscillosco pe

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ms/ div
Vertical Deflection . . . . . . . . . . . . . . . . . 2 V/d iv (1 ΜΩ i nput)

Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1

	

ms/div
T riggering . . . . . . . . . ., . . . . . . . . . . . ., . . . . . Auto,Ac,lnte rn al

2874-315Α

ΙΙΙΙΙΙ ΙΙΠ ΙΙΙΙ 'ΙΙΙΙΙΙΙΙΙΙ ΙΙΙ1 ΙΙΙΙΙ ΙΙΙΙίΙ ΙΙΙΙΙΙ

	

ιΙ

	

ΙΙ Ι

	

ΙΙΙΙΙΙ ΙΙΙ

	

Ι

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

	

ΙΙ ΙΙ ιι Ι

	

Ι

	

ιΙ ΙΙΙΙΙΙΙ ΙΙΙ ΙΙ ιιΙ 111111111 ι 111 : ΙΙΙΙΙΙΙΙ 'ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ Ι~ Ι

	

~ΙΙ 111 L 111 ι 1111111i111111 11 L 11111 11
α CHECK,- .-ThatI

	

t h e slope of t he test oscilloscope
d isplay is positive-goi ng and that the sawtooth baseline
is within 1 volt of grou nd .
ΙΙΙ' ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ ! ΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙ! ΙΙΙΙΊΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ

b. Move the time-base unit to th e 7854's Β HORIZ
compa rtment.

c. Set the internal Sweep Selector Switc h (S3 on Signal
Outp ut Boa rd Α15) to the Β position (see TEST POINT
AND ADJU STMENT LOCATIONS C) .

11111 1 11111 1 11 Ι U ΙΙ Ι Ill III ΙΙΙΙ ' ΙΙΙΙΊιΙ ΙΙΙ '11111111 1 1111'11ΙΙ 11 Ι 111111 ΙΙ 1 , 1 Ι1 ΙΙΙΙΙΙΙΙ 11111111111111111111111111'111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
d . CHECK----That the test oscilloscope d isplay is positive-
going an d that the sawtoot h baseline is with in 1 volt of
grou nd.

ΙΙ ΙΙΙΙ 11 Iii 1 1 ΙΙΙΙΙΙΙ' ΙιΙΙ ΙΙΙ 'ΙΙΙΙΙιΙΠ ! ΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ ΙΙΙΙΙ 111 ΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ! ΙΙΙΙΙ 1111111111111111111111111111111 ΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙ

e. Disconnect the bnc cable.

C6. C H ECK + GATE OUTPUT

g . Disconnect the bnc cable .

Cali bration Part ΙΙ ----785ι4
Adjustment and Performance Check

ΝΟΤΕ

ff the preceding step was not performed, first
perform step C1, then proceed.

7854 Controls :
GATE Selector Switch . . . . . . . . . . . . . . . . . Β (see Test P oint

and Adju stment
Locatio ns C)

+GATE OUT connector
( rear panel)

	

Test
Oscilloscope

Delaying
Time Base

bnc cable

Test Equipment Cont rols:
Test Oscilloscope

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ms/div
Vertical Deflection . . . . . . . . . . . . . . . . . 2 V/div (1 MO input)

Delaying Ti me Base
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Delaying
Trigge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . _ , Auto,Ac,lnternal
Sweet) Rate

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

0 5

	

ms/div

ΙΙΙΙΙΙΙλΙΙ ~ Ι ! ΙΙΠΙΙΙΙΙ ! Ι ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙ 111111111!1111111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙ , 11111111111111111111111
α. CHECK----Test oscilloscope d isplay for α positive-going
gate waveform wit h α baseli ne at 0 volt, with in 1 volt .
1111111111' 111 11111 '11111111'11111111111

	

ΙΙ 1111111111! Ι ' ΙΙ '11111111111111 , 11111111111111111111111111111 ί 11111'11111111

	

ΙΙΙ1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙ 1 ΙΙΙΙΙ 111111111111111 ΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙ

b . Move t he time-base unit to the Α HORIZ compartment.

c. Set the internal Gate Selector Switch (S46 on Sig nal
Output Board Al 5) to th e Α position. (see TEST POINT
AND ADJU STMENT LOCATIO NS C) .

ΙΙΙ ΙΙΙΙΠΙΙΙΙΙΙΙΙΙ h ΙΙΙΙΙηΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙιΙΙΙΙΙ ΙΙΙΠΙ ' Ι 1111111'Ilillllllllllllllllllillll ΙΙΙ , ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 'ιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙίΙΙΙΙΙΙΙΙΙιΙΙΙΙΙ
d . CHECK----Test oscilloscope display fo r α positive-going
gate wavefo rm with α baseline at 0 volt, with i n 1 volt .
ΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΠΙΙΙ 1 1 11111`ΙΙΙ !111611111111111111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ -ΙΙΙ !11111111' ΙΙΙΙΙΙ 1 ΙΙΙ 1 ΙΙΙΙΙΙ : ΙΙΙΙΙΙΙΙΙΙΠΙΙ : 111 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ1 11111111111111111111111111111111

e . Set the internal Gate Selector Switch, S46, to the
Dly'd position .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ '' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! Ι ! Ι ' ΙΙΙΙ Ι ' Ι ΙΙΙΙ 111'1111'111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ U ΙΙΙ 111111111 ί 111 ΙΙΙΙΙΙΠΙΙΙΙΙΙ U ΙΙΙΙΙΙΙΙΙΙΙΙΙΡΙΙΙΙΙΙΙ 'ιΙΙΙΙΙΙΙΙΙΙΙΙΙ
f. CHECK--=nest oscilloscope disp lay for α positive-going
gate waveform with α baseline at 0 volt, with in 1 volt .
III 1111 Ι 11111111' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ = ΙΙΙΙΙΙΙΙΙΙΙΙ! ΙΙΙΙΙΙΙΙΙΙ 1 ΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΊΙΙΙΙΙ ! ΙΙΙίΙΙΙΙΙΙΙΙΙ 1
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Cali bration Part ΙΙ ---7854

Ad j ustment and Perfo rmance Check

Ci. CHEC K SING LE SWEEP RESET AND
CAMERA CONNECTO R

Time Base

ΝΟΤΕ

If the preceding step was not performed, first
perform step C1, then proceed.

C7 . SETUP CONDITIO NS

7854 Controls
HORIZONTAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Β

Precision
DC

Voltmete r
(DVM )

Test Equipment Controls
Time B ase

Sweep Rate

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 ιη s, dίν
Trigge r i ng . . . . . . . . . . . . . . . . . . . . . . . Single Sw ςι ,Ac,l nte rn al

Precision Dc Voltmeter
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 V

2874-356

α. Connect the precision do voltmeter between the top
pin of the camera connecto r on the crt bezel and chassis
ground .

Ι 1

	

ι 1 ι 111111!1! 1 ιι 111 ι 1 111 ; 1111 1 1!11111 '1 ι 1 ι 1 ιι 1' ιι 1' ιι 1 υ 1 ι 1111' Ι 1 ι r' ιυ 11 ι 1 ι 1 ι 1111 ι 1 ι 111' ι r1 Ι 1 ι 1111 Ι 1 σι 1' ιι 1' ιιι 1' ιι r1 ιιι ! ι 1111 ι 1 ι 11 ι 1' ιι 1 ι 1 d ι111 ιι 1111111 ιι 1111 ι 11 ι 1

b . CHECK----Voltmeter reading to be +15 volts with i n
0.15 volt .

ΙΙΙΙΙΙΙΙ ' ΙΙΙ ' Hill ΙΙΙΙ ' ΙΙ ' ΙΙΙ ' Ι ! ΙΙΙΙΙΙΙΙ 9 Ι ' ΙΙΙ ' Hill IIIIIIII'litiliIIIIIIIIIII 111111!111,111111111111 ;11111111111111111111 11111'111 11111111, 11111111111111 Ill Ill , 1111111

c . Co nnect the precision do voltmete r between the
bottom pin of the camera connector on th e crt bezel and
chassis ground .

ΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΠ ' Hill ill ΙΙΙΙΊΙΙΙ ΙΙιΙ ΙΙΙΙΙΙΙΓΙΙΙ ΙΙΙΙ ΙΙΙ ΙΠΙ ' Ill 1111111111111111111111 1 111111111111111111 Ι ΙΙιΙ '111d111! ΙΙΙΙΙΙΙΙΙΙΙΙ '1 ΙΙΙΙ ,11111 ΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

d . CHE C K---Voltmeter read ing to be 0 volt .

ΓΙ ~ ΙΙΙΙΙΙ ' ΙΙΙΙ ΙΙΙ Ιυι ι Ιί 11 Ι U Ι ` Ι ΙιΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙ ΙΙΙΙ ιΠ ' ΙΙΙΙ ' ΙΙΙιΙΙ ~ Ι ' Ι ! Ι ! ΙΙιΙ ~~~~~~~~~~U~~~~~ W1111111111dl111111111111111111111l 1111111111111'

e . Momenta rily short the center pin of the camera

connecto r on the c r t bezel to the bottom pin of t h e
camera con nector usi ng the jum per wire .

ΙΙ Hill 1111111 1 111 1111111 :1111 ΙΙ l1111' ΙΙΙΙΙΙΙΙ d ΙΙιΙΙ 1 Ι ' ΙΙΙ 1111 , 1111111 , 1111111 Ill 11111 ill' 11111 ill , 11111 , 111 , 1111 1 11il 111111111111111111 11111111 11111 , 1111111111111111

f . CHECK Time bases Single Sweep Reset Ready
indicato r s hould be ill umi nated .

ι ' ΙΙΙΙΙ

	

ιι !

	

ΙΙΙιι

	

ΙΙ

	

ΙΙ ' Ι

	

111'11111!11

	

Ill

	

111111! ΙΙΙΙ ' ΙΙΙΙλΙΙ ' ΙΙΙΙ ' ΙΙΙΙΙΙΙ '' ΙΙΙΙΙΙ 113 ΙΙλΙΙΙΙΙΙιΙΙ Ill Ili , 11111' 111,1111 : 111 , 1111 1 :11111 Ill !11111111

	

Ill
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g . Momenta rily short the cente r pin of the camera

conn ecto r on th e c rt bezel to t he bottom pin of the
camera connector u sing the jumper wire .

"Ill ΙΙ ' Ι 111 J 1111111! ΙΙΙΙΙΙΙ '11111 III'λΙΙΙΙΙΙΙ d ΙΙΙ 1 ΙΙΗΙΙΙΙΙΙΙΙΙΙΠ ΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΓΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ !Ill ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ

h . C HEC K----Time bases T rig'd ind icator sh o u ld
illuminate and α sweep shou ld occur .

1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΡΙΙΙ '11111111 Hill 11111111 ΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙίΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ11111111111111111 , ~ I Ν IIII 1111111111111111111111 1 11111 1111

	

111 , 1111111111

Ι . Momentarily short the center p i n of t he rear-panel

SI NGLE SWEEP RESET bnc connector to grou nd using

th e jumpe r wire .

ΙΙΙΙΙΙΙΙΙΙΡΙΙΙΙΙιΙΙ ! Ι ! ΙΙΙΙΙΙ ! ΙΙΙΙ ~ ΙΙΙ ΙΙΙΙ ' ΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙ '11111111111111111g11' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙ~ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ `11111!111111

j . CHECK----Time bases Single Sweep Reset Ready
ind icator s hould be ill umi nated .

11 1111 1 111 ΙΙΙΙΙΙΙΙΙΙΙΙΙ 4 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !11111111 111'l ΙΙΙΙΙΙΙ 1ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ '~! Ι ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙϊΙΙ !1111111111111111111111111111

k. Momentarily sho r t the center pin of the rear- panel
SING LE SWEEP RESET bnc con nector to ground using

the jumpe r wi re .

ΙΙ 1111 d 1111111 ιΙΙιιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ Ill 111111111 , 11111 , 111, 1111

Ι . CHECK----Time bases Trig'd ind icator should illuminate

and α sweep should occu r .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '11111111 ι' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ill ΙΙΙΙΙ ! ΙΙΙ 1ΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙ '11111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ



C8 . CHECK TT L SIGNA L OUTPUT
NOTE

If the preceding step was not performed, first
perfo rm step C1, then proceed.

Test Eq u i p ment Controls .
Precision Dc Voltmete r

Range . . . . .

	

20V

α . Connect α 909 Ω resistor (Tek Part No . 321-0189-00)
to the red clip lead .

b . Connect the precision do voltmeter (DVΛΛ ) across th e
clip adapto r , observing clip adaptor polarity .

c . Press t he SWL pushbutton on the WAVEFORM
CALCULATOR keyboard .

d . Momenta r ily short the u nattached end of the resistor
to the upper pin of th e camera connecto r (on crt bezel) .

','

	

1 1 1

	

"1111

	

Ι 1 ι 11111111111111111 σΙιιΙΙΙ

	

Ι Ill

	

ΙΙιιΙΙΙΙιΙΙ

	

I'll

	

11111111111111 ; 1111111 , 11 ' ηΙυ '

	

ι

	

ΙΙι

	

ΙΙΡΙΙριιιΙ

	

Ι 11

	

1111111

	

111

	

Jill

	

III

	

Jill

	

111111111111
e . C HE CK---Voltmeter reading to be between 0 volt a nd
+0.8 volt .
1111 ΙΙ ΙΙΙΙι Ιι ' ιΙ 11 ΙΠΙΙ '11'l ΙΙ ΙΙΙ '

	

' Ι 111111111111 :11111111 ΙΠι III Ι 1!1 III Ill III I

	

111111 , 11 111 1111111111 :11111111 1111 1 111111 1 1111 , 11111111111111

f . Remove the 909 Ω resistor and replace it with an
887 Ω resisto r (Tek Part No . 321-0188-00) .

Calibration Part ΙΙ ---7854
Adjustment and Perfo rma nce Check

9 . Sequentially press the f and SWH pushbuttons on the
WAVEFORM CA LCU LATOR keyboard .

h . M omentarily short the unattached end of the resistor
to th e lower p i n of th e camera connector (on crt bezel) .

, I II

	

11

	

11

	

1

	

11111,

	

1

	

ι

	

' ΙΙ Ι Ι 111 11111 , I'll 1111111 11 1 111111 1 1 1 11 1 1 ' ΙΙ 1,1111 111111111111111111 , 111 IIII'IIIIiIIII Ill 11111111 1141
Ι.CHECK---Voltmete r reading to be between +2.4 volts
and +5.0 volts .

1 ΙΙΙΙ Ι

	

1 ι ι

	

1

	

1 Ι Ι ΙΙΙΙ Ι

	

ΙΙ λΙΙ ' ΙΙ 1 ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙιΓΙΙΙΙΙΙΙΙ 11U1g11111 Π ' ΙΙΙ J Πι ' ΙΙΙΙ1111111111 111111111111111

j . Disconnect bnc cable, clip adaptor and voltmeter .

ΝΟΤΕ

The output at the SIGNA L OUT connector is
checked in the Trigger System procedure.
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Calibration Part 11---7854
Adjustment and Performance Ch eck

Eq uipment Required : ( Num bers correspond to those listed in Table 4-3, Test Equ ip ment.)

1 . Test oscilloscope

	

15 . 50-ohm termin ato rs (two requ i red )

2 . Amplifier unit

	

20. Low capacitance screwdriver

4 Τίπ1e base (two requ ired ) .

	

21 . Phillips head screwdriver

5 . Signal Standardize r	24 . Batte ry (memory backup)

6 . Plug-in extender ( r igid calib ratio n fixture)

14. Coaxial cable (one 18-inch , two 42-i nch
req ui r ed)

D1 . TRIGGER SYSTEM PRELIM I NA R Y SETUP

	

D2. ADJUST Α TRIGGER SELECTOR
CENTERI NG AND GAI N (A13R 586, A13 R589)

α . Perform the Adj ustment and Performance Check
Power-up Sequence .

	

NOTE

b . Refer to Section 5, Instrument O ption s, and the
Ch a nge Info rmation at the rear of th is manual for any
mod ifications which may affect th is p rocedure .

	

ο2 . SETUP cοινοιΙ- ιοινs

4 Con t r ols.
No c h ange in settings .

c . See the i HS -t ΡΟΙΝ i AND Αύ,ί US-ι MEN f LOCANONS Lϊ
foldout page in Section 7, Diag rams and Circu it Board
Illustrations .

d . Set the 7854 controls as follows :

POWER switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 η
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . RIG HT
VERT TRACE SEPARATION ( Β ) . . . . . . . . M i drange
Α ]RIGGER SOU RC E . . . . . . . . . . . . . . . VERT MOD E
Α INTENSITY . . . . . . . . . . . . . Fu lly cou nterclockwise
HORIZO NTAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β INTENSITY . . . . . . . . . . . . . Fu lly cou nterclockwise
Β TRIGGER SOUR CE . . . . . . . . . . . . . . . VER Γ MOD E
FOCU S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i drange
RE ADOUT intensity . . . . . . . . . . . . . . O FF (i n detent)
GRAM ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . . M i d ra nge

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙ U ΙΙΙ ' ΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΡΙΙΙΙΙ 'λΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
S h aded lines identify Performance Req u irement CHECK.
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '111111111111111111111111111111111111111111111111111111! ΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '1 ΙΙ

First perform step D1, then proceed.

785

Test Equ ipme n t Co n t r ols :
Test Oscillosco p e

V e r tical Deflectio n
C h annel 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mV/d iv

Input Coupling . . . . . . . . . . . . . . . . . . . . . . .G nd o r Off
C hann el 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mV/d iv

Input Coupling . . . . . . . . . . . . . . . . . . . . . . .Gnd or Off
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/d iv



Ι WARNING��

Extreme caution must be use d when
operating the 7854 with the power unit
removed due to the line voltage, high voltage,
and high currents present.

α . Tem porarily turn the POWER switc h to O FF a nd
d isconnect the li n e cord from the power source . Remove
all p l u g-in units from t he plu g-in compa rtments . Expose
t h e 7854 trigger system ad j ustments and test points by
removing t he power unit from the rear of the 7854
(interconnecti ng cables must remain connected ) and
turning th e instrumen t on its si de . See t h e Maintenance
Section in th is manual for power u nit removal
instructio ns .

b . Co nnect the line cord to the power sou rce and press
POWER button in .

c . W it h in the plug-in extender, d isconnect the top
con nector on the left and rig h t sides (labeled Α20 and
Β 20) . Connect each female connector to one of the test
oscilloscope vertical ch annels with th e 42-i nch 50-ohm
b nc cables and 50-ohm bnc term in ations (omit the 50-
o hm bnc ter m inatio n s if the test oscilloscope has α 50-
o h m inpu t impedance) .

d . Set t he test oscilloscope fo r d iffe r e ntial ope ration
between the two channels (added d isplay mode with one
c hannel inverted) .

e . Establish α ground refe rence level for t he test
oscillosco pe by positioning its trace to t h e center
ho r izontal line of the gratic ule . Do not change the test
oscilloscope position controls after setting this ground
refe rence .

f . Set both ch annels of the test oscilloscope for do input
co upling .

g . Set the 7854's VERTICAL MODE switch to R IG HT and
its HOR IZONTAL MODE switc h to Α .

h. EXAMINE-Test oscilloscope d isp lay for α do level
wit hin 1 d ivision (50 millivolts) of the grou nd reference
level in the LEFT, R IGHT, and ADD positions of the
7854's VERTICAL MODE switch-

i. ADJU ST--A DC Cente r R 586 (located on T r igger
Amplifie r Board Al 3) fo r α do level with in 1 division (50
millivolts) of the ground refe re nce level i n the LEFT,
RIGHT, and ADD positions of the VERTICA L MODE
switch .

j . Install t he Signal Standardizer i n the LEFT VERT
compartmen t .

k . Set the VERTICAL MOD E switc h to LEFT .

Cali bration Part 1 Ι--7854
Adjustment and Performance Check

Ι . Set the Signal Standardizer Test selector switch to
T rigger Gain and th e Rep Rate switch to 10 kHz . Use t h e
Signal Sta ndardizer Positio n control to move the bright
center trace display on the test oscilloscope to t h e center
graticule line .

m . EXAMINE- --Test oscilloscope d is play fo r alignment of
the 7 center traces with the center 7 gratic ule lines
with in 0.3 division (5 °/ο ) .

η . ADJUST---A Gain R 589 (located on Trigger Amplifier
Board Al 3) for α test oscilloscope display of 7 t races
aligned with t h e ce n ter 7 gratic ule lines .

ΝΟΤΕ
If R589 did not require adjustment omit parts
(ο) through (r).

ο . Remove the Signal Standardizer f rom the LEFT VERT
compartment.

ρ . Set the test oscilloscope to alte rnate between channel
1 and channel 2 . Re-establis h α gro und reference for
bot h ch annels of t he test oscilloscope . When ground
refe rences have been establis h ed , set both ch a nnels fo r
do co u pling and reset the test oscilloscope for diffe rential
operation .

q . EXAMINE--Test oscilloscope display for α do level
with i n 1 d ivision (50 millivolis) of the establis hed ground
refe rence .

r . ADJUST --A DC Cente r R586 fo r α do level with in 1
d ivision (50 millivolis) of the ground r eference level .

s . Remove the Signal Standard ize r and p l ug-in extender
(leave bnc cables connected if next step is to be
performed).

t . If the following step is not to be pe r fo rmed , press the
POWER switch to OFF, disconn ect the line cord from the
power sou rce, and r e-install the power s upply .

υ . Connect the line cord to the power source and press
th e POWER switch to ON .



Calibration Part IT- 7854
Adjustment and Performance Check

D3 . ADJUST Β TRIGGER SELECTOR
CENTERING AND GAIN (A13R686, A13R689)

ΝΟΤΕ

If the preceding step was not performed, first
perform step D1, then proceed.

7854 Controls :
No change in settings .
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Test Equipment Controls .
Test Oscilloscope

Vertical Deflection
Channel 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mV/div

Input Coupling . . . . . . . . . . . . . . . . . . . . . . .God or Off
Channel 2 . . . . . . . . . . . . . . . . . . . . . . . . .

	

50 mV/div
Input Coupling . . . . . . . . . . . . . . . . . . . . . . .God o r Off

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/ λίν

ΝΟΤΕ

If the preceding step was performed, omit
part (α) through (c) and begin with part (d) .

WARNING I

Extreme caution must be used wh en
operating the 7854 with the power unit
removed due to the line voltage, high voltage,
and high currents present.

α . Temporarily turn the POWER switch to OFF and
disconnect the line cord from the power source . Remove
all plug-in units from the plug-in compartments . Expose
the 7854 trigger system adjustments and test points by
removing the power unit from the rear of the 7854
(interconnecting cables remain connected) . See the
M aintenance Section in this manual for power u nit
rerrιoval instructions .

b . Connect the line cord to the power source and press
POWER button in .

c . Within the plug-in extender, d isconnect the top
connector on the left and right sides (labeled Α20 and
Β20) . Connect each female connector to one of the test
oscilloscope channels with the 42-inch 50-ohm bnc
cables and 50-ohm bnc terminations (omit the 50-ohm
bnc terminations if the test oscilloscope has α 50-ohm
input impedance) .

d . Set the test oscilloscope for differential operation
between the two channels (added display mode with one
channel inverted) .

e . Establish α ground reference level for the test
oscilloscope by positioning th e trace to the center
horizontal line of the graticule . Do not change the test
oscilloscope position controls after setting this ground
reference .

f . Set both channels of the test oscilloscope for do input
coupling .

g . Set the 7854's VERTICAL MODE switch to RIGHT and
its HORIZONTAL MODE switch to Β .

h. EXAMINE� Test oscilloscope display for α do level
within 1 d ivision (50 millivolts) of the ground reference
level in the LEFT, R IGHT, and ADD positions of the
VERTICAL MODE switch .

i . ADJUST---B DC Center, R686 (located on Trigger
Amplifier Board Α13), for α do level within 1 division (50
millivolts) of the ground reference level for each of the
LEFT, R IGHT, and ADD positions of the VERTICAL MODE
switch .

j . Install the Signal Standardizer in the LEFT VERT
compartment .

k . Set the VERTICAL MODE switch to LEFT .

Ι . Set the Signal Standardizer Test selector switch to
Trigger Gain an d the Rep Rate switch to 10 kHz. Use the
Signal Standardizer Position control to move the bright
center trace displayed on the test oscilloscope to the
center graticule line .

m . EXAMINE-- Test oscilloscope display for alignment of
the center 7 traces with t he center 7 graticule lines
within 0.3 d ivision (5 ο/ο ) .

η . ADJUST----B Gain R689 (located on Trigger Amplifier
Board Α 13) for α test oscilloscope display of 7 traces
aligned with the center 7 graticule lines .

ΝΟΤΕ

If R689 did not require adjustment omit parts
(ο) through (r).

ο . R emove the Signal Standardizer from the LEFT VERT
compartment .



ρ . Set th e test oscilloscope to alternate between channel
1 and channel 2 . Re-establish α ground reference fo r
both channels of t he oscilloscope . Whe n gro und
references have been establis hed , set both channels for
do coupling and reset the test oscilloscope for d iffe r ential
operation .

q. ΕΧΑΜΙΝΕ---Test oscilloscope display fo r α do level
with in 1 division (50 m illivolts) of t he establis hed grou nd
refe rence .

r . ADJUST--B DC Center, R 686, fo r α do level within 1
d ivision (50 millivolts) of the ground reference level-

s . If t he following step is not to be perfo rmed , press the
POWER switch to OFF , disconnect th e li ne cord f rom the
power sou rce, and re-install th e power supply .

t . Connect the li ne cord to the power source and press
the POWER switch to ON .

[14 . C HEC K/A DJU ST VERTICAL SIGNAL O UT
DC C ENTERI N G (A13 R547)

ΝΟΤΕ

If the preceding step was not perfo rmed, fir st
perform step D1, then proceed.

7854 Con t r ols :
No cha nge i n setti ng .

SIGNAL OUT connecto r
( r ear p anel)

	

Test
Oscilloscope

Test Equ i pmen t Co n t rols :
Test Oscillosco p e

Input Coup li n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Gnd o r Off
Ve r tical Deflectio n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 V / d iv
V e r tical Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Channel l
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/ d iv

α . E stablis h α g round reference for the test oscilloscope
by positio n ing t he trace to the g r aticu le ce nter line . Do
not change the test oscilloscope positio n control after
setti ng th is g rou nd reference .

b . Set the test oscilloscope input coupling switch to dc .

Cali bration Par t ΙΙ---7854
Adjustment and Performance Check

i1111'ΙΙΙΙ ' Ι ΙΙ' ΙΙΙΙΙΙΙΙ 4 Ι ' Ι ΙΙ '1111111i1111' λΙΙ 11111111 11111111,111111111111111111111 ΙΙΙ 1111 , 11111111111 1111111111111111

	

' Ι ! ΙΙΙΙΙΙ 11111111111111111!11 , 1111 1 ιΙΙΙ ' ΙΙ
c . C H ECK---Test oscilloscope display fo r α do level
with in 1 division of the g round reference established in
part (α ) .
l ill

	

Ill

	

l ill

	

Ι

	

Ι

	

ΙΙΙΙ

	

ΙΙΙΙιΙΙ

	

ΙΙΙ

	

ΙΙΙΙ i ΙιΙ

	

1111'111

	

ΙΙ ! Ι

	

111'1!11

	

Ill

	

1111111, 111 :111111111

	

1!11111'111

	

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙλρΙΙΙΙΙ

	

ΙΙΙ !1111111 , 1111111'J 1111111111111! ΙΙΙΙΙΙΙΙΙΙ '

d . ADJU ST--DC Center R 547 (located on Trigger
Amplifier Board Α13) to set the trace to th e ground
referen ce level .

e . Press POWER switch to OFF and d isconnect the li ne
cord from the power source .

f . Re-install the power s upply un it .

g . Connect the li n e cord to the power sou rce and pr ess
t he POWER switch to ON .
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Adjustment and Perfo rmance Ch eck

C)5 . CH ECK 'TRIGGER SELECTOR OPER ATIO N

If the preceding step was not performed, first
perfo rm step D1, then proceed.

CAL IBRATOR
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ΝΟΤΕ

D5 . SETUP CONDITIO NS

bnc cab le

	

Ι

	

Β
Sign al Time

Standardize r B ase

SIG NAL OUT connector
(rea r pan el)

	

Test
Oscilloscope

b. Set th e VERTICAL M ODE switch to RIG HT .

7854 Con t rols .
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
HORIZO NTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α
Α TRIGGER SOURCE . . . . . . . . . . . . . . . . . . . . . . . . . . VERT MODE
8 TRIGG ER SOUR CE . . . . . . . . . . . . . . . . . . . . . . . . . . VER T MODE
CAL I BRATOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 V

Test Equipment Con t rols
Test Oscilloscope

Deflection Facto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

2 V / d iv
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . --

	

.

	

0.2 ms/d iv

Arn μ lifie r
Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 V /div
Input C οιιρΙίπ g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dc

Sig n al Sta nda rd ize r
Test Selecto r Switc h . . . . . . . . . . . Ve r t o r H oriz + Ste p Resp
R e p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

Α Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .2 ms/d iv
T r igge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac,lnte r nal
Mag n ifie r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ 1
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .In d epe nd e n t

Β Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . .

	

0.2 ms/div
Trigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac,l n te rn al
Magnifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Χ 1
Mod( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Ind e p e nd e n t

α . Set the Α I NTE N SITY control for α visi b le d isp lay . Set
the amplifier fo r α 2-division display in the lower h alf of
the gratic ule area . Set t he Α time-base unit t riggering
controls for α stable disp lay .

d. Set the VERTICAL MODE switch to ALT .

c . Set the Signal Standardizer Amplit ude and Positio n
controls fo r α 2-d ivision display in the upper half of the
graticule a rea .

e . EXAMINE--For 1- kH z and 10- kH z triggered
waveforms on the 7854 crt (adjust t he time-base u nit
trigge r level controls as necessa ry) .

f . CHECK---For 1-kHz and 10-kHz triggered waveforms
on the test oscilloscope crt (adj ust the time-base unit
trigger level cont rols as necessary) .
ΙΙ ' ΙΙΙΙΙΙ 'ιΙ ΙΙΙιΙΙΙΙΙΙΙ '11111111 1 11111 1Ι 111111111111 ΙΙ!19U J 1' ΙΙΙΙΙΙΙΙ' ΙΙΙΡΙΙΙ' ΙΙΙΙΙ ΙΙ Ι ! ΙΙ 1 111111111111111 1 111 1 1111111111111111 :11111 : 111
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g . Set the Α TR IGGER SO URCE switc h to LEFT VERT .

h. EXAMINE- --Sequentially select all positio ns of t h e
VERTICAL MODE switch and c heck for α stable d is p lay of
only th e 1 -kH z waveform on the 7854 c r t .

Will ΙΙΙΝΙΙΙ ' ΙΙΙΙ ' ΙΙΙ ΙΙΙΙ III IN 11'111!1 ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙϊΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙ !, ΙΙΙΙΙΙΙΙ III ΙΙΙΙ ΙΙΙ ' ΙΙ ! Ι ' ΙΠ ΙΙΙΙιί 1Ι ''' ΙΙΙΙ ΙΙΙιΙΙΙΙ ' ΙΙΙιΙ ΙΙ 1 Ill III , Ι~~ 111 ι 1 ~C
ΗΕ C Κ--Seq u entially select all positions of the

VERTICAL M ODE switc h and check for α stable display of
only the 1-kHz waveform on th e test oscilloscope .

Ι '111 J 1111~11111111 ΙΙΙιΙΙΙΙιΙΙΙΙΙΙΙΡΙ 9 J ιΙΙ '' ΙΙΙ ΙΙΙΙ ' ΙΙΙ J ΙΙΓΙΙΙ 1111 J 11~1111 ΙΙΙΙΙΙΙΙλΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙΙιΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙ J ΙΙΙιΙιΙΙΙΙΙΙιΙ 1 ΙΙΙ 1 ΙιΙρΙΙΙ ' ΙίΙΙΙ J ΙΙΙΙιΙ

j . Set the Α I-RIGGER SOURCE switc h to RIGHT VERT .

k . EXAMΙΝΕ -----Se q uentially select

	

all

	

positio n s of the
VERTICAL MODE switch and check fo r α sta ble display of
only the 10-kH z waveform on the 7854 c rt .
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CH EC K---Sequentially

	

select

	

all

	

positions

	

of

	

th e
VERTICAL M OD E switch and check for α sta ble d isplay of

only the 10- kHz wavefo rm on the test oscilloscope .
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m. Set the VERTICAL MODE switch to ALT, the
HOR IZONTAL MODE switch to Β and the B INTENSITY
cont r ol for α visi b le d isplay .

η . EXAMINE --For 1- kH z and 10- kH z triggere d
wavefo rms on the 7854 oscilloscope .

ο . Set the Β TRIGG ER SOU RC E switch to LE FT VERT .

ρ . EXAMINE----Sequentially select αΙαΙ positions of th e
VERTICAL MODE switch and check for α stable display of
only th e 1- kH z wavefor m on the 7854 oscillocope .

q . Set the Β TRIGG ER SOURCE switch to RIG HT VERT .

r . EXAMINE---Sequentially select all positions of the
VERTICAL MODE switch and check for α stable d isplay of
only the 10-kH z waveform on the 7854 oscilloscope .



s . Set the VE RTICAL MODE switch to ALT, the
HO RIZONTAL M ODE switc h to A LT, and t he Α and Β
TR IGGER SOURCE switches to VERT MODE .

Calibration Part IF-7854
Adjustment a nd Performance Ch eck

t . EXAMINE---Vary the 7854 time- base u n its -Trigger
Level controls; t he Β HORIZ time-base unit should be
triggere d on the 1-kH z waveform and t h e Α HORIZ time-
base unit s houl d be triggered on the 10-kHz waveform .



Calibration Part 11---7854
Adjustment and Performance Ch eck

Equipment Requ i red : (N umbers correspond to t hose listed in Ta ble 4-3, Test Equ i pment)

2 . Amplifier unit (two requ i r ed )

	

12. Function Generator

Time base

	

14. Coaxial bnc cable (one 18-inch , two 42-i nch req u i r ed )

5 . Signal Standard izer unit

	

20. Low-capacita nce screwdrive r

9 . Time-mark gene rator

	

22 . Jumper wire

10 . Low-frequency sine-wave generator

	

24. Batte ry (memory backup)

Ε1 . HORIZ ONTAL SYSTEM PRE LIM I N ARY

	

E2 . C H ECK/ADJU ST HOR IZO NTAL AM PLI-

SETU P

	

FIER GAI N AN D READOUT JITTER (Α 17R 160,
A17R15, A17i Α 17133)

α . P erfo rm the Ad j ustment and Performa nce Check
Power-Up Sequence .

b . Refer to Section 5, I n st rument Options, and the
C hange Info rmation at the rear of th is manual for any
modifications wh ich may affect th is p rocedure .

c . See the Τ{SΤ ιΡG1 ϊν

	

Αi ΑWUt> ϊ ΓαΈΡίΤ LΟC ΑΑ ION
foldo ut page in Section 7, Diagrams and Circuit Board
Illustrations .

d. Set the 7854 controls as follows :

POWER switch . . . . . . . . . . . . . . 0η ( pushbutton i n )
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . RIGHT
VERT TRAC E SEPARATIO N ( Β ) . . . . . . . . M i drange
Α TRIGGER SOURCE . . . . . . . . . . . . . . . VERT MOD E
Α I NTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . M i dr a nge
HOR IZO NTAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β INTEN SITY . . . . . . . . . . . . . . . . . . . . . . . . . . M i dra nge
Β TRIGGER SOURCE . . . . . . . . . . . . . . .VERT MODE
F OCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M id range
READO UT intensity . . . . . . . . . . . . . . OFF (in dete nt)
G RAT ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . As d esi r ed
CRT DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . SCO PE

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ '111111111! ΙΙΙΙ 11111111111111111' ΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '11111111'λΙΙ ' Η ill 1111111111111111
S h aded lines identify Performance Requirement CHE CK.
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7854 Con t r ols :
No c h ange i n setti n gs

ΝΟΤΕ

First perform step Ε 1, then proceed.

E2 . SETUP CONDITIO NS

Signal
Standardizer

Test Equ i pmen t Co n t rols :
Sig n al Sta nd a rd ize r

Test Selector Switc h . . . . . . . . . . . . V e r t o r H o r iz Com M ode
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 MHz

Time. Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 1 ms'div
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A ιι to,Ac,lnte rn al



α . Set t h e Α I NTEN SITY control fo r α well-defined trace .

b. Connect test point ΤΡ41 to test point ΤΡ141 with α
jumper wi re (located on Horizontal Amplifie r Board Al 7) .

c . EXAMΙΝΕ --- Γhe vertical t race shou ld be within 0.5
division of th e cente r ve rtical graticule line .

d. ADJUST---Th e L imit Ctr adjustment R160 (located on
Horizontal Amp lifier Board Α 17) to align the displayed
trace with the center vertical graticule line .

e . Remove jumper wi re .

f . EXAMINE----Γh e vertical t race s h ou l d be with i n 0.5
d ivision of the center graticu le line .

g . ADJU ST ---'Γh e horizontal Ctr adju stment R 15 (located
on Horizontal Amplifie r Boa rd Al 7) to align the trace with
t he cente r graticule line .

h . M ove the Signal Standard izer to t he Β HORIZ
compartme nt .

Ι . Set the HOR IZONTAL MODE switch to Β .

j . Set the Β I NTE NSITY control for α well-defined trace .

k. Set the Sign al Sta ndard ize r Test selector switch toVert
or Horiz Gain . Align the bright vertical trace with the
ce nte r vertical graticule line usi ng th e Signal
Standardizer Position control .

Ι . EXAMINE---For 8 d ivisions of deflection between the
cente r nine t races within 0.08 division . Note the exact
deflection for comparison in part s .

m . ADJUS 'l `----Th e horizontal Gain adjustment R30
(located on H orizontal Am plifier Board Al 7) for exactly 8
divisions of deflection between the center nine traces
measure d at the seco nd and ten th graticule lines .

η . I NTE R ACTION----Th e adjustment of R30 affects H igh
Freq uen cy Timi ng step E3 .

ο . EXAM ΙΝΕ ---- Τ h αt each vertical trace wit hin the center
eight divisio ns align with the respective g ratic u le lines
with in 0 .05 division . (The horizontal Gai n adju stment
R30 s hou ld be set for optim um gain fo r th is c heck to be
valid .)

ρ . ADJU ST--- If necessary, comp romise t he setting of the
horizontal Gain adjustment to meet the req uirements of
pa rts (1) and (o) .

q . Move th e Signal Standa rdizer to th e Α HOW
compartment .

Cali bration Part ΙΙ--7854
Ad justment and Performance C heck

r . Set the HORIZO NTAL MOD E switch to Α .
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s . C HEC K-----For 8 d ivisions of deflection between the
center ni ne traces with in 0.08 division of the deflection
noted in pa r t Ι (or m if perfo rmed ) .
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t . EXAMINE---That each vertical trace aligns with the
respective graticu le li nes with in 0 .05 division (the br ight
vertical t race must be at graticule center) .

υ . INTERACTIO N---Comprom ise th e setting of R30 as
necessary for optimum gain for both Α and Β HORIZ
compartments . If re-adjustment is necessa ry recheck
parts (α ) thro u gh (s). This ve r ifies t hat the d ifference
between Horizontal channels is 1 °/ο or less .

υ . Remove th e Signal Stan dard izer and time- base u nit .

ν . Install time-base units in the Α HOW and Β HO RIZ
compartments .

ω . Set the time-base Position controls to midrange and
the sweep rate selector switc hes to 50μs/div . Press the
Χ10 magnifier push buttons to obtain α sweep rate of
5μs/d iv .

χ . Turn th e READO UT i ntensity control to mi drange to
obtain α c rt rea dout .

γ . Set the HORIZONTAL MOD E switc h to ALT .

z . EXAMINE---The reado ut display for o bjectionable
j itter .

αα . ADJUST---T h e Readout Stab ility adjustm ent, R33
(on th e H orizontal Am plifier B oard Α17), for minimum
readout j itter .

4-67



Calibration Part ΙΙ ---7854
Adjustment and Performance Check

E3 . CHEC K/ADJU ST 1 MS L I NEARITY AND
HIG H - FREQUENCY TIMI NG (Α17C55ν,
Α17C1 65, Α 1 7C32)

ΝΟΤΕ
Κ the preceding step was not performed, first
perform step Ε1, then proceed.

E3 . SETUP CONDITIONS

7854 Cont rols :
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α

Test
Oscilloscope

Amplifier

Test Equipment Co nt rols :
Test Oscilloscope

Vertical Deflection . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5 V/div
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 μs/div
Input Coup ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DC
T r igger ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,l n te r nal

Time Base
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/ div
T r igger i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Αυτο , Αε , Ιητe ιπαΙ
Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Independent

Amplifier
Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.5 V/d iv
Input Co u pling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DC

Time-Ma rk Gene rato r . . . . . . . . . . . . . . . . . . . . . . . . 1 ms ma rk e rs

2874-322

α . Set the Amplifier u nit deflection factor for about 2
d ivisions of time marker display. Set the Α I NTENSITY
control for α visible display.

b . Set the time-base unit trigge r i ng controls fo r α stab le
d is p lay.

ε . Position the first marker to the extreme left li ne on the
graticule.

4-68

d . Set the time-base unit sweep calibration pre-set for 1
marker at each ma jor graticule division between the
second and tenth graticu le li n es (cente r 8 d ivisions).

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΊΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
e . CHECK---Th at each time-mark aligns with α vertical
graticule line along the center horizontal g raticule line
within 0.05 divisio n (1/4 of α minor division) . This
verifies 1 ms/div li nearity .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

ΙΙΙΙ ~ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
f. CHECK-- Refer to the h ig h-f requency and linearity
verification procedures fo r the time-base unit in use.
These are fo und in the time-base un its instruction
manual in the Performance Check or Calibration
sections . If these checks are met, omit the remainde r of
step E3 (parts (g) th rou gh (r)) .
ΙΙΙΙΙΙΙιΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

g . Set the time base un it for 2 ns/division sweep
rate.

h . Apply 2- nanosecond time-markers a nd set the
Amplifier unit ve rtical deflection for about 2 divisions of
display.

i . EXAMINE----For 1 time-ma rk per division over the
center 8 divisions of the d isplay with in 0.12 d ivision .

j . ADJU ST---2 ns timing adjustments C55 and C155
(located on Hor izontal Amplifier Board Al 7) for one time-
mark per division over the center 8 divisions of the
display (p osition as necessa ry) . Bot h of t h ese
adjustments should be set to approximately the same
position .

k . Set the time base unit sweep rate fo r 1 ns/divisio n. (If
th e 7Β92Α is not available, set the ti me base fo r 10
ns/division sweep rate wit h Χ10 sweep magn ification.)

1 . Apply 1-nanosecond ti me markers and set the
Amplifier unit vertical deflection for about 2 divisions of
d isplay .

m. EXAMINE--For 1 time-ma rk per d ivision over the
center 8 d ivisions of the display with in 0.16 division .
(External trigge ring may be requ ired.)

η . ADJUST----1 ns timing with the Η F Adj capacitor C32 and
(for SN Β031170 & up) Η F Adj resistor R32 (located on
Horizontal Amplifier Board Α17) for one timemark per divi-
sion over the cente r 8 divisions of the d isplay (position as
necessary) .

ο . Set the time base u nit fo r 500 ps/division sweep rate .

REV SEP 1981
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ΙΙΙ Ι Ι ΙΙ ΙΙ Ι Ι ΙΙΙΙ ΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
ρ. C HEC K----For 1 ti me-mark every 2 divisions over the
center 8 divisions of the disp lay wit h in 0.2 division .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ (ΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

c1 . ADJUST--If necessary, compromise the setting of the
NF Adj capacitor, C32 and (for SN Β031170 & up) HF Adj
resistor, R32 , fo r optimum 1-ns and 500-ps timing.

r. Remove the time base u nit and install it i n t he Β HORIZ
compartment. Set t he HORIZONTAL MODE switc h to Β
and perform parts (f) throug h (q).

E4 . CHECK Χ-Υ PHASING

ΝΟΤΕ

ff the preceding step was not performed, first
perform step El, then proceed.

E4 . SETUP CONDITIO NS

7854 Co n tr ols:
HOR IZONTA L MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α

Test Equ ipmen t Co n tr ols:
Amp lifie r U nits

Deflection F actor . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0.1 V/d iv
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .DC
Polarity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . + up
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α. Set the function generator for eight divisions of vertical
and horizontal deflection of α 35 kHz sinewave .

11111111! ΙΙΙ ! ΙΙΙΙ ! ΙΙΙΙ ! ΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !11111111111! ΙΝ 11111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
b. CH EC K ----Crt Lissa jous d isplay (see figure 4-2) for α
separation of 0.28 d ivision or less (indicates 2 degrees or
less phase s h ift) .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙ ! ΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

c . Remove th e Amplifier unit from the RIGHT VERT
compa rtment an d install it i n t he LEFT VER T
compartmen t .

d. Set t he VERTICAL MODE switch to LEFT.

Calibration Part ΙΙ ---7854
Adjustment and Perfo rmance Check

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
e . CHECK----Crt Lissa jous d isplay for α separation of 0.28
d ivision or less (indicates 2 degrees or less of phase
sh ift) .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

ΝΟΤΕ

ff the instrument under calibration contains
Option 02, omit the remainder of this step .

f . Remove t he Amp lifier Unit from the Α HOR IZ
compartment and install it in the Β HORIZ com pa rtment .

g. Set the HORIZO NTAL M OD E switch to Β.

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
h . C H ECK--Crt Lissa jous display for α sepa ration of
0.28 division or less (indicates 2 degrees or less of phase
sh ift) .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

F ig ure 4-2 . Typ ical display when checking Χ-Υ phase
relationships .

4-69



Calibration Part ΙΙ--7854
Adju stment an d Perfo rmance Ch eck

E5. CHEC K/ADJUST X-Y COMPENSATION
(A33C832; ΟΡΤΙΟΝ 02 ONLY)

ΝΟΤΕ

If the preceding step was not performed, first
perform step Ε1, then proceed.

If the instrument under calibration does not
contain Option 02, omit this step.

bnc
Τ-Connector Ι

	

bnc cable
Amplifier Amplifier

Test Equ ipme nt Controls :
Amp lifie r Un its

Deflection F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . .0 .1 V/ d iv
I npu t Coup ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dc
P ola r ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .+ up

α . Set the low-frequency sine-wave generator for eight
divisions of vertical and horizontal deflection at 1
megah ertz .

ΙΙΙ ill ΙΙ iiiΙi ΙΙΙ ill Ι Ι Hill 11'1!11'111 Ill 111!1111 ΙΙΙΙΙΙι 'ι 'ιΙ 'ι III! '111111il' ΙΙΙ 'Hill 11111111 III IIIIIIIIINIII 11111111 ill
b. CHECK----C rt Lissa j ous display (see F igure 4-2) for α
separation of 0.28 d ivision or less (i nd icates 2 degrees or
less phase sh ift) .

ΙΙ ' Ι Ι ! ΙΙ 111'11'1 Ι 0 Ι 11111111111! ΙΙΙ 1111 1111111 , 111 Ι 11111 , 11111111111111111!1

	

' λ ! ΙΠΙΙΙΙΙΙΙΙΙΙ ' Ι ' ΙΙΙ '111111 ΙΙΙΙΙΙΙΙΙλΙΙΙΙΙΙΙ Ill Ι ' ΙΙ ' Ι ! Ι'11111111' ΙΙΙΙΙ ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙ

c. ADJU ST-----Χ-Υ Comp adjustment C832 (located on Χ -
Υ Compensation Board Α33) for minimum separation of
t he Crt Lissa jous d isplay . It will be necessary to remove
t he left side cover of th e plug-i n unit installed in the Β
H OR IZ compartment to provide access to C832 .

d. Remove the Amp lifier u nit from the LEFT VERT
compartment and i nstall it in th e RIGHT VERT
compartment .

e. Set th e VERTICAL MODE switch to RIGHT .

Hill ΙΙΙΙΙΙΙΙ ΙιΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !1111111111!1Ί 111 Π 1111111111111111111111111111111111111L1111 h IIIIIIiUIIIIIIIIIl~111111'λΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
f. CHECK--Crt Lissa jous d isplay fo r α separation of 0.28
d ivision or less (indicates 2 degrees or less of phase
sh ift) .

Ι ΙΙΙΙΙΙΙιΙΙΙΙΙΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ Hill ΙΙΙΙΙΙΙΙΙΙΙ ' Ι 1 ΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙλΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙιΙΙΙΙΙιΙΙ 11111111! Ι' Ι ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

g . ADJU ST--If necessary, compromise the setting of the
Χ-Υ Comp adjustment, C832, for mi nimum separation of
th e crt Lissa j ous d isp lay for both LE FT VERT and R IG HT
VERT compartments .



V

Equi pment requi red : (Numbers correspond to those listed in Table 4-3, Test Equ i pmen t .)

2 . Am plifier	14 . Coaxial cable (one 18-i nch , one 42-inch
required )

4 . Time base (two requi red )

5 . Signal Standardizer

6 . Plug-in Extender

7 . Analog Test Ca rd (067-0912-00)

10 . Low- Frequ ency sine-wave gen e rator

Power -U p Seq uence .

b . Refer to Section 5, I nstrument Options, and the
Change Inform ation at the rear of th is manual fo r any
modifications which may affect this procedure .

c . See the

	

ΰ f1+ τ,4 Ί ' Α 4V [) Α'ι. λ f7ξί ".i»~CJ	1 ί) ί ; ί~ιί 'ίι^ιΝ

	

F
foldout page in Section 7, Diagra m s and Circu it Board
Ill u st rations .

d . Set 7854 Oscilloscope cont rols as follows :

POWER switc h . . . . . . . . . . . . . . 0η ( pushb utton in)
VERTICAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
VE RT TRACE SEPARTIOΝ (Β ) . . . . . . . . . . M i drange
Α TRIGGER SOURCE . . . . . . . . . . . . . . . VERT M ODE
Α INTEN SITY . . . . . . . . . . . . . . . . . . . . . . . . . . M i drange
HO R IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . Β
Β I NTE N SITY . . . . . . . . . . . . . . . . . . . . . . . . . . M i drange
Β "TRIGGER SOURC E . . . . . . . . . . . . . . . VERT MODE
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i d ra nge
READO UT intensity . . . . . . . . . . . . . . OFF (i n deten t)
G RAT

	

I LLUM . . . . . . . . . . . . . . . . . . . . . . . . .As

	

d esired
C RT DIS PLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . SCOPE

CAUTION c

To prevent damage to the Vertical system due
to inadvertent shorts, it is recommended that
α non-metallic tuning tool he used whenever
possible .

Calibration Pa r t ΙΙ---7854
Adjustment and Performance Check

15 . 50 oh m te rm i nators (two required)

16 . 2Χ Atten uator

17 . Βηc-Τ connectco r

19 . Nylon tuning tool

24 . B attery (me mory backup)
11 . H ig h - Frequency sine-wave gen erator

ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 111111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙ -ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙ '11111111'λΙΙΙΙΙΙΙ '11111111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙλΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ : 11111111111111111111
Shaded lines identify Performance R equirement C HEC K .
11 ι 1'1 ιι 1 ιΙι 1 Ι 1 ιι 111111 ι 1 ι 11 ι 1 Ιιιι 11 ι 11 ι 1 ι 11 ιι '1 ι 1111 ι 111 ι 1 ι 1 σ 111 ιι 111 ι 11 ιι 1 , 1 ι 11 ιι 1 πι 11 ι 1 ι 111111 ι 1 ι 1 ι 1 ι 111 ιι 111 ιυΙιιΙ ΙιΙ '1 ιι 1 ι 1 ι 1111 ιι 111 ι 1'1 ιι 1'1 ι 1'1 ιι 1111111 ι 1 ι 1 υι1 υι 1 ι 1 ι1'1 ι 1 ι 1111111

F 1 . VERTICAL SYSTEM PRELI M INAR Y SETUP

	

F2 . ADJUST VE RTICA L CENTERIN G (A19R 20,
α . Perform the Ad j ustment a nd Performance Check

	

Α1911120, A18R105)

ΝΟΤΕ

First perfo rm step F1, then proceed.

F2 . SETUP CONDITIONS

7854 Con tr ols :
VERTICA L MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CHOP

Test Equ i pment Cont r ols :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .1 ms/ d iv
T r iggeri ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac, E xte rn al

Time Base

2874-325
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α . EXAM ΙΝΕ ----Τh αt displayed t races ove r lap .

b . ADJU ST---Left Balance ad j ustmen t R 120 (located on
Vertical C hannel Switch Board Α19) to overlap the
d isplayed traces .

ε . Set the VERTICAL MODE switch to ADD and note the
direction and magnitude of trace movement .

d. Set th e VERTICAL MODE to CH O P .

e . ADJUST---Righ t Balance adjustment R 20 (located on
Vertical C h annel Switch Boa rd Al 9) to position one t race
one-half the d istance and in th e opposite directio n to
trace movement noted in part (c) .

f . ADJU ST,---- L eft Balance adj ustment, R 120, to overlap
the traces .

g . Repeat parts (c) t hroug h (f) as requi red to obtain
mi nimum trace sh ift .

h. Install α Signal Standardize r in t he RIG HT- VERT
compartment .

i . Set t he Signal Standardizer to Test Com M ode .

j . Set the VERTICAL MODE switch to RIG HT .

k . EXAMINE--That displayed t race is with in 0.5 divisio n
of gratic u le cente r and note disp lacement .

Ι . ADJUST-----Vert Ctr adjustment R 105 (locate d on
Vertical Am plifier Board Α 18) to position t race to
graticule cente r .

m . R emove t he Signal Standardizer from th e RIGHT VERT
plug-in compartment and install it in the LEFT VERT
compartment .

η . Set the VERTICAL MODE switch to LE FT .

ο. EXAMINE---That displayed trace is with in 0.5 division
of t race displacement noted in par t (k) and no more than
0.5 division from graticule center .

ρ . ADJUST--Compromise the Vert Ct r adj ustment R105
so that the displayed trace is at graticule cente r with in

0.5 d ivision for both the LEF1- VERT and R IGHT VERT
compartments and no mo re tha n 0.5 d iv from eac h other
(parts (h) throu gh (ρ )) .

F3 . ADJU ST VERTICAL AMPLI FIER TH ERMAL .
COMPE N SATIO N S (Α1814139, A18R 169)

If the preceding step was not performed, first
perform step F1, then proceed.

Before this step may be performed, all digital
boards must be removed (Α25 through
A3 1 ; see location of Circuit Boards illustra-
tion at the beginning of the Diagrams and
Circuit Board Illustration Section) and the
067-0912-00 Analog Test board must be
installed as per the appropriate instructions
given in the Maintenance section of this
manual. The top ο 1 the instrument must also
be raised per the inst ructions in the Marnt-
eηm ι ce section of the Display Unit Kickstand.

7854 Cont r ols :
POWER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .OFF

Pretrigger ou t

Test Equ i pme nt Con t rols
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .2 ms/div
T rigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnte rnal

Amplifier
Postion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i drange

Signal Standardizer
Test Selector Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . Αιιχ in
R ep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .100 Hz

ΝΟΤΕ

F3 . SETUP CO N DITION S

Standa rdizer

Το 067-0912-00
Pretrigge r in

α . W it h the display unit raised and supported by the
kic kstand , unplug the peltola connector from J91 located
on the bottom of t he Mother Board Α8 .



ΝΟΤΕ
There are two brown on white (91) peltolα
cables plugged into the bottom of the Mother
Board. If these are reversed, the instrument
still operates properly. However, fo r this step,
the cable going to the rear of the instrument
(the one not in the wiring harness) must be
disconnected.

b . Connect the ΧΥ ΙΝΗ signal from the 067-0912-00 toJ91 on the M othe r Board using α peltola cable .

c . Press t h e POWER switch to on .

d. Set t h e VERTICAL MODE switch to R IGHT an d th e
HO RIZO NTAL MODE switch to Β .

e . Usin g the Am plifie r unit Position con t r ol, vertically
position one trace to 1 d ivision below th e top of the
graticule .

f . Using the Signal Standardize r Position cont r ol,
vertically position the othe r trace to 1 divisio n above t he
bottom of th e graticule .

g . Set the time-base unit sweep rate to 2 ms/div .

h. Set the ti me-base triggeri ng to Auto, Ac, External .

i . Use t he time-base Triggering controls to obtain α stab le
d isplay t riggered on the negative edge .

j . EXAM ΙΝΕ---Abberations

	

for	0 .06

	

d ivisions

	

or	less
rolloff and oversh oot .

k . ADJUST----Th ermal Compensation R 139, Comp 1
(located on Vertical Amplifier Boa rd Α18) for mi n imum
rolloff an d overshoot.

Ι . Set t h e Signal Standardize r rep rate to 1 kHz.

m. Set the time-base u n it sweep rate to .2 ms/d iv .

η . EXAMΙΝΕ---Abberations

	

for	0 .06

	

d ivision

	

or	less
rolloff and ove r s hoot .

ο . ADJU ST--Thermal compe nsation R 169, Comp 2
(located on Vertical Am plifier Board Al 8) fo r α mi nim um
r olloff and overshoot .

ρ . Turn t he POWER switch to O FF .

q . Unplug the ΧΥ ΙΝΗ peltola ca ble from J91 on the
bottom of the Mother Board and re-install the brown on
white peltola connector to its original position .

r . Lower and secu re th e display unit by reversing the
Display U nit K icksta nd proce dure foun d in th e
M ai ntenance section of th is man ual .

7854 Cont r ols :
No c h ange i n settings .

Cali bration Pa r t ΙΙ ---7854
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s . R emove t he 067-0912-00 An alog Test board and re ,install th e digital boards by reversing the A nalog Test
boa rd procedures given in t he M ai ntenance section of
t h is manual .

F4. ADJU ST VERTICA L CH A NNEL SWITCH
COM PE NSATIONS (A19 R25, A19 R33,
A19 R 37, A19 R42, A19R45, A19C50,
A19R 125, A19 R 133, A19 R 142, A19R 145,
A19C150)

ΝΟΤΕ

If the preceding step was not performed, first
perform step F1, then proceed.

F4 . SETUP CONDITIONS

Test Equ i pmen t Controls :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 m s/ d iv
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,lnte rn al

Signal Stand a rd ize r
Test Selecto r Swit h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ve r t o r

H or iz + Ste p R es p
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Hz

α . Set th e Signal Standardizer Am p litude control for α 6
d ivision, square-wave display.

b . EXAMINE--The square-wave d isp lay for less than
0.06 division of abberations at the time-base sweep rates
and Sig nal Standardize r Rep Rates given in Table 4-5 .

c . ADJUST---Th e rmal Compensation adjustments as
give n in Table 4-5 for minimum overshoot and rolloff .

d . INTE RACTIO N --- The adjustments listed in 'Table 4-5
may inte ract with each othe r : repeat as necessary .
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Vertical Channel Switch Compensation Adjustmentsfor
LEFT C hannel (Located on Vertical Channel Switch

e . Remove Signal Standa rdizer from t he LEFT VERT
compa rtment and install it in t h e R IG HT VERT
compartment .

f . Set the VERTICAL MODE switch to RIG HT .

g . EXAMINE---The sq uare-wave disp lay for less th an
0.06 d ivision of abbe rations at the time- base sweep rates
and Signal Standa rd izer Re p R ates given in Table 4-6 .

h . ADJUST---Thermal Comp ensation adjustments as
given in Table 4-6 fo r minim um overs hoot and rolloff .

Ι . INTERACTION---The adjustments listed in Ta ble 4-6
may interact wit h each oth e r : repeat as necessary .

Vertical Channel Switch Compensation Adjustmentsfor
R IGHT Cha nnel ( Located on Vertical Channel Switch
Board Al 9)

Adjustment

R25
R33
R37
R42
R45 C50

4-74

TABLE 4-5

TABLE 4-6

j . INTERACTION-Adjustments in this step ( F4) inte ract
with the adjustments in step Η7, Η8 and Η9 .

F5 . CHEC K/ADJU ST V ERTICAL GAIN
(Al 81311 60)

ΝΟΤΕ
If the preceding step was not performed, fir st
perform step F 1, then proceed.

F5 . SETUP CO NDITION S

7854 Cont rols :
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R IG H T

Test E q uipme n t Controls :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 μs/d iv
T rigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,Exte rn al

Signal Stand ar d ize r
Test Selecto r Switc h . . . . . . . . . . . . . . . . . .V e r t or H or iz Gai n
R e p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

2874-328Α

α . Position the Signal Standardize r d isplay to align th e
b r ig h t t race with the graticule center line .

b . EXAMINE-For one trace per graticule division within
0.06 d ivision over the center 6 graticule divisions . Note
th e exact magnitude for com p arison in part f .

c . ADJUST----Th e vertical Gai n R 160 (located on Vertical
Am plifier Boa rd Α 18) for one division between each of
th e center 7 d isplayed traces .

d . Remove t he Signal Standardize r from the R IGHT - VERT
compa rtmen t an d install it in th e LEFT VERT
compart men t .

e . Set the VERTICAL M ODE switch to LEFT .

Ι Ι Ι 11U119

	

ΙΙΙΙΙ 1111111111' ΙΙΙΙ 11111111 :11111 ΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙ 11!1!11111111 ΙΙΙ ΙΙΠ ' ΙΙΙιΙΙ 1 Ι 11111 ΙΙΙΙΙΙΙΙΙ 11111111 ΙΙΙΙ 11 , 111111111 11111111 1 111111111111111111
fl C HECK--- For one trace per graticule division within
0.06 division of th e magn itud e noted in pa r t (b) (o r (c) if
pe rformed ), over the center 6 graticule divisions (verifies
gain d iffere nce between vertical ch a nn els to be 1 °/ο o r
less) .

Ι 1 1 1 !! ΙΙ 1 1 ιΙΙ1 ιΙΙ I ρ !1 Ι ~ Ι ΙΙΙ ! ΙΙΙΙ ! ΙΡΙΙΙΙ 1 Ι 11 ΠΙΙΙΊΙΡΒΙΙ ''~U ~~ J ! ΙΙ ~ Ι ! Ι '~1 ΙΙ ' Ι 1 ΙίΙ ΙΙ !~ ΙΙΠ Ι Ι ΙΙ ', Ι Ι ! Ι ΙΙΙΡΙΙΙ ΙΙΙΙ 11'11111 ΙΙΙ ΙΙΙΙ 111'11!1 Ι ! Ι Ι ΙΙ ΙΙΙ' ΙΙΠΙ 'U

g . ADJU ST-----If necessa r y, comprom ise t h e setting of t he
ve r tical Gain adjustment, R160, for o ptimu m gain for
bot h the I `_FT and R IGHT VERT compartments .

Board Al 9)

Adjustment
Signal Standard ize r

Rep R ate Sweep Rate

R125 100 H z 5Μms/div
R133 1 KH z 5 ms/div
R137 10 KH z 50 μs/div
R142 10 ΚΗτ 10 μs/div
R145,C150 100 ΚΗτ 5 μs/div



F6. CH EC K V ERTICAL LOW- FREQUENCY
L I N EAR ITY

ΝΟΤΕ

If the preceding step was not performed, fir st
perfo rm step F 1, then proceed.

7854 Con trols :
No c ha n ge i n setti n gs.

F6 . SETU P CONTROLS

Test Equ ipment Controls :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ms/ d iv
Tr igge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac,lnte rn al

Signal Standa rd ize r
Test Selecto r Switc h . . . . . . . . . . . V e rt or Hor iz + Ste p R es p
R e p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ΚΗτ

α . Set the Sign al Standard izer Amplitude and Position
controls to display α signal exactly 2 d ivisions i n
amplitude in th e center of t h e graticule area .

ill1 III Ι υ III 11 11 1 1 Ι ' ΙιΙ Ill Ι Ι 4 ΙΙ ' Ί ' Ι IN ΙιΙΊΙΙΙΙΙΙΙ ' ΙΓΙ 'lil Jill III Jill 11111111111 ΙΙΙΊΙ ' ΙΙΙ 1 1111 , Ι 'ιΙ ' ΙΙΙΙ ΙΙΙ ΙΙΙΙΙΙ 11111 ΙΙΙΙΙ ΙΙΙΙ ' ΙΙΙ ' ΙΙΙΙ ' ΙΙΙ 1111'11
b . C HEC K-- -Position t h e two-d ivision display vertically
and check fo r not more than 0.1 d ivision of com pression
or expansion anyw here wit h i n the g raticule area (ve r ifies
low-frequency li nearity specification) .
11111 !	111111i Ι '11111! ι I l υ '' ι ' 11111111111111 ι 1 Jill I'! Ι Ιι r 1 Jill J Ι ιι ' ι ιιι ' ισι ' ιιι 1 ιιι I 11111111111,11111111

c . ADJUST- -if t h e specification of part (b) was not met,
perfo r m steps F2, F 3, F4 and F5 .

Cali bration Part 11 ---7854
Adjustment and Performance C heck

F7 . ADJUST HIG H-FRE QUENCY COMPEN-
SATIO N (A18 R 142, A18 R 172, A18 R 18,
A18C18, A1811_20)

ΝΟΤΕ

If the preceding step was notperformed, first
perfo rm step F1, then proceed.

7854 Cont rols :
No c hange in settings .

Sig n al Time
Standardr ize r B ase

Test Equ ipment Con trols :
Time Base

Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .1 μs/ d iv
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac,lntern al

Sta nd a rd izer
Test Selecto r Switc h . . . . . . . . . . . . . . . . Ve r t o r Hor iz + Ste p
R e p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 MHz

α . Set th e Signal Standard ize r Amplitude and Position
controls for α 6-division, square wave display, cente red
on th e graticule .

b . Set the time-base u nit Trigge r i ng and Position controls
fo r α sta ble display . Usin g the Triggering Slope switch ,
trigger th e display on t he rising edge of the sq uare wave .

c . EXAMINE ---Displayed pulse fo r optimum flat top after
t he first 50 ns, with in 0.06 divisio n .

d . ADJUST---HF compensations R142 (Comp 3) and
R172 (Comp 4) (located on Vertical Amp lifie r Board Al 8)
fo r optimum leveling of the waveform .

e . Set the time-base sweep rate to 50 ns/division and
th e sweep magnifier to Χ10 .

f- Using the time base Position control, positio n the
d isplay for viewing the leading edge of t h e squa re wave .
If necessary, advance t h e Β I NTEN SITY co nt r ol fo r α well
defi ned d isplay .

g . EXAM ΙΝΕ---Displayed

	

pulse

	

for	optimum

	

square
corne r and flat top with in 0 .3 division peak-to-peak for
th e first 20 ns afte r t r ansition .
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h. ADJUST---HF Compensations R18 (Comp 6), C18
(Comp 7) and L20 (Comp 5) (on the Vertical Amplifier
Board Α18) for minimu m a bberations a nd best square
wave respo nse .

i . Set t he Signal Sta ndard ize r Test selector switch to Vert
or Horiz -Step Resp .

j . Position the leading edge of the signal 1 division a bove
th e bottom of the gratic ule with th e Signal Stan dardizer
Position con t rol .

k . EXAMINE- Displayed pulse for optim um square
cor ner and flat bottom with i n 0.3 division peak-to- pea k
for the first 20 ns afte r t r ansitio n .

Ι . AD JU ST----If necessary, comp romise t h e h ig h -
f req uency compensation adjustments R 18, C18 and L20
for optimu m pu lse response to both positive and negative
steps ( parts (g) th roug h ( Ι )) .

m . M ove the Sig nal Standard ize r to the RIGHT VERT
compartment a nd set the VERTICAL MODE switch to
RIGHT .

η . EXAMINE Displayed pulse for op ti m um squ are
corner and flat response to bot h positive and negative
steps within 0.3 division as in parts (g) and (k) .

ο . ADJU ST----If necessary, compromise th e h igh -
f requency adju stments R 18, C18 and L20 for optimum
pulse response for both vertical compartments (parts (g)
t hrough (Ο )) .

ρ . INTERACTION--If adjust ments we re made, steps Η7
an d Η9 of the Digitze r procedure must be performed .

4-7β

F8 . EXAMINE VERTICAL AMPLIFIER
BANDWIDTH

ΝΟΤΕ

If the preceding step was not perfo rmed, first
perform step F1, then proceed.

7854 Con t r ols :
VERTICA L MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R IGH T

2Χ attenuator
a nd Leveling H ead

Test Equipment Con t rols
Time B ase

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 μs div
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac, E xte rn al

Signal Stan dard ize r
Test Selecto r Switc h . . . . . . . . . . . . . . . . . . . . . Vert o r Hor iz

Fr eq Res p

H ig h - Fr e quency Sine-Wave Gene r ato r
R eference Fr equency . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 MHz

α . W it h the H ig h -Freq uency Sine-Wave Generator
conn ected to the Signal Sta ndardizer Αυχ In-CW In (Freq
Resp) i nput via α 2Χ attenu ato r , set the Signal
Standa rdizer Am plitude control fully clockwise .

b . Set t he H igh -F reque ncy Sin e-Wave Generator fo r α
10-division disp lay at the refere nce f requency (less than
10 MHz) . (To obtai n α 10-division display, first set for 8
divisions, then ve rtically positio n t he display 1 division
down usi ng the Signal Standardizer Positio n control ;
t h en set the si ne-wave generator to ret urn the top of the
dis p lay to t he top of th e g r aticule .)

c . Set th e Sign al Stan da rd izer Am plitude and Position
controls fo r α 6-division d is p lay cente red on t he graticule .
(The CW Leveled i nd icato r sh ould be lit .)

d. W it hout changing the output amplit ude, increase the
generator frequency to 475 MHz.

e . EXAMINE---Cr2 display to be greater then o r equal to
4.24 vertical d ivisions .



f . Move the Signal Standardizer to t he LEFT VERT
compartment (leave signal co nnected) and set th e
VERTICAL MODE switch to LEFT.

g . EXAMINE- --Repeat parts ( α ) throug h (e) for the LEFT
VER , comp artment .

h . ADJU ST-----If the gu idelines of step (e) or (g) we re not
met, pe rform steps F2, F3, F4, F5, F6 a nd F7 .

FJ. C HECK VERTICAL CHANNEL ISOLATIO N

If the preceding step was not perfo rmed, first
perform step F1, then proceed.

Install 500
terminato rs
on Α11 a nd

Β11 con
nectors

ΝΟΤΕ

Signal
Stand ardize r

Test Equi pme n t Con t rols
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

10 μs/div

T rigge r ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Αυιο , Αc, ΕΧ teΓπαl

Signal Sta nd a rdize r
Test Selecto r Switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . Αυχ In

Low- Fr eq uency Si ne-Wave Gene rato r
Freq uency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 ΜΗτ

α . Set the ouput of the low-frequency si ne-wave
generator an d t he Signal Standa rd ize r Amp lit ude cont rol
for 8 divisions of deflection at 250 MHz.

b. Set the VERTICAL MODE switch to LEFT .

Low- Frequency
Sine-Wave
Gene rato r

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ '11111111111 ΙΙΙΙΙΙΙΙΙιΙΙΙΙ ΙΙΙΙΙ !11111111111111111111111111111 ΙΙΙΙΙ 1111!111111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
c . C HECK---The d isp layed signal fo r an amplitude of
0.08 division or less while adjustin g the low-frequency
sine-wave generator from 250 MHz to 50 MHz (verifies
250 MHz isolation of at least 100:1) .
11111111' ΙΙ '1111111111111 ΙΙΙιΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙ '11111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1

Calibration Pa rt 1 Ι---7854
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d. Move the Signal Standardize r to the LE FT VERT
compa rtment and the P lug-in Extende r (with 50 ohm
te rminators on Al 1 and Ell 1 connecto rs) to the RIGHT
VERT compa rtme nt .

e . Set th e outpu t of the low-frequency sine-wave
generato r and t he Signal Sta ndardizer amplitude co nt rol
for 8 d ivisions of display at 250 MHz .

f . Set the VERTICAL MODE switch to RIGHT .

111111!Ι ! ΙΙΙλΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙιΙΙΙΙίΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙ i ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !11111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ; ΙΙΙΙΙΙΙΙΙΙΙ
g . CHECK---Displayed sign al fo r an amplitude of 0.08
d ivision or less while adjusting t he low-frequency sin e
wave generator from 250 MHz to 50 MHz (verifies 250
MHz isolation of at least 100:1) .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11 1111111111111111111111 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

h . Disconnect the low-frequency sine-wave generator
from t he Signal Sta ndardizer and connect t h e h ig h-
f r equency si ne-wave generato r to t h e Signal
Standa rd izer Αυχ In input .

Ι . Set the VERTICAL MODE switch to LEFT .

j . Set the o utpu t of the h igh-frequency sine-wave
generator a nd the Signal Stan dard ize r Amplitude control
fo r 8 divisions of d isp lay at 475 MHz.

k. Set the VERTICAL MOD E switch to R IGHT .

ΙΙΙΙΙΙΙΙΠΙΙΙ 1ΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙιΙΙΙΙ ΙΙΙ '111111! Ι ΙΙΙΙ i ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '111'11111111 ΙΙΙΙ ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙϊΙΙΙΙΙΙΙ
Ι . CHECK--Displayed sign al for an am plitude of 0.2
division or less wh ile adj usting th e h igh -frequency sine-
wave generato r from 475 MHz to 250 MHz (verifies 475
MHz isolation of at least 40:1) .
ΙΙΙΙ ' ΙΙΙΙ ' Ι 1' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 11111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !

m . Move th e Signal Stan da rdize r to the R IG HT VERT
compartment and the P l ug-in Extende r to the LEFT VERT
compartment .

η . Set th e outpu t of the h igh-frequen cy sine-wave
generator a nd Sign al Standardize r Amplitude cont rol fo r
8 divisio n s of display at 475 MHz.

ο . Set t h e VERTICAL MOD E switch to LEFT

ΙΙΙ 1 Ι ' ΙΙ ! ΙΙ 1' ΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙιΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙιΙΙιΙιΙ ' ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΊΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
ρ . C HECK ---Displayed signal fo r an amp lit ude of 0.2
d ivision or less while adjusting t he h igh-freq uency sine-
wave generator from 475 MHz to 250 MHz (verifies 475
MHz isolation of at least 40:1) .
ΙΙΙ ' ΙΙΙΠΙΙΙ 11111111111! ΙΙΙΙ !11111111'11111111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ ''λΙΙΙΙΙΙΝΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !1111111` ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
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F10 . EXAMINE V ERTICAL DIS PLAY MODE S

ΝΟΤΕ

If the preceding step was not performed, first
perfo rm step F1, then proceed.

F 10 . SETUP CONDITIO NS

7854 Con t r ols
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . RIGHT

Sig n al
Standard ize r

Test Equ ipmen t Con t r ols :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 ms/d iv
T rigge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnternal

Amp lifie r
Deflection Factor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .1 V/div
Input Coupling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dc

Signal Sta n da r λ ize r
Test Selector Switc h . . . . . . . . . . . . . . . . V e rt or Horiz Αιιχ 1 η

α . Postio n the trace to the upper half of the graticule a rea
with the Signal Standa rdizer Position control .

b . Set the VERTICAL M ODE switch to LEFT and position
the trace to the lowe r half of the graticule area with the
left vertical- u nit Position contr ol .

c . EXAMINE- ---Crt d isplay for two traces i n the ALT and
CHO P positions of the VERTCAL M ODE switch .

d. Set the VERTICAL MODE switch to ADD .

e . EXAMINE---Crt d isplay for α sin gle t race that can be
positione d vertically wit h eith e r left of right vertical-un it
Positio n cont rols .

F11 . EXAMINE V ER TICAL TRAC E SEPAR ATION

ΝΟΤΕ

If the preceding step was not performed, first
perfo rm step F1, then proceed.

F11 . SETUP CONDITION S

7854 Cont r ols :
HORIZONTA L MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CHOP
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ADD

Time Time
Base Base

Test Equ ipme n t Con t rols :
Α and Β Time Base U nits

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

1 ms/d iv
T r iggeri n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,l n te rn al

α . EXAMINE-Rotate the VERT TRACESEPARATION (Β )

co nt r ol th roughout its range and check that the trace
produced by the Β time-base unit can be positioned
above and below the t race produced by the Α ti me-base
unit by at least 4 divisions . Repeat with the HORIZONTAL
MOD E switch set to ALT .



3 . Amplifie r Un it

20 . Low ca pacitance screwdriver

α . With the POWER switch OFF, remove t he ROM boa rd
from the instrument and replace it with the 067-0961-00
Diagnostic Memory Boa rd pe r th e a ppropr iate
inst ructions i n the Maintenance section of this manual .
Install the keyboard overlay on the Front-Pa nel Keyboard
fo r the pushbutton nomenclature used in th is procedu re .

b . Pe rform the Ad justment and Pe rfo rma nce C heck
Power-Up Sequence .

ε . Refe r to Section 5, I nst rument Options, and th e
Change Information at th e rea r of th is man ual fo r any
mod ifications that may affect this procedu re .

d . See t he

	

ΡΟΜν i Αω7 ΑΟ ,ιΙΙ; Ι r~ ,ά-'τ [0 . (3
foldout page i n Section 7, Diag rams and Ci rcuit Boa rd
Illustrations .

e . Set the 7854 Oscilloscope controls as follows :

ΝΟΤΕ
Three procedures for the Display System are available; only one need be performed. Choose the procedurethat co rresponds to the test equipment and options available with the instrumen t under test.

1 . GA--Recommended procedure; requires the 067-0961-00 Diagnostic Memory Board.

2. GB-To be used only if the 067-0961-00 Diagnostic Memory Board is not available . Α Waveform
Calculator Keyboard is required.

3. GC-To be used with Option 0Ο when α 067-0961-00 Diagnostic Memo ry Board is not available.

Equipment Requ ired : (N umbers co rrespond to those listed in Table 4-3, Test Equ i pment) .

Also required is the 067-0961-00 Diagnostic Memory Board and the associated keyboard ove rlay .

'11 1 1 1 111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '11111111ΙΙ 11111111111111111111111111 Ι 1111 ί 11111111111111111 ΙΙΙΙΙΙΙΙ 111111
Sha ded li nes ide ntify Performance Requirement CHECK.
r1 ιι 1 πι 1!11 ι 1'1 ι r ιιι 11 ι 11 ιι 1 ι 1 ιιι 1 ιι 1 Ι 1 ι 1 ιι 1 ι 1 ί 1 ι 11 ι 111 ιιιιιιι 111 Ι r1 ιι r1 ι 11 ι 1 ι 1 ιιυ 1 ιι r'1 ιιιι 1 ι 1 ί 11 ι 1 ι 1 ι 1 σιι 1 ι 1 ι 1 ι 1 ι 11 ιιι 1 ιιιιιι 1 ιιυ 1 ιι 1 ι 111 ιυ 1 ιι 1 ιιιι ιιι 1 ι 1 ι 1 ι 1 ι 1 ιι ' ιιι '~ ι 1 ι 1 πιι 1 ιιιυ 1 ιι 1

GA1 . DISPLAY SYSTEM PREL IM INARY SETUP

	

GA2 . WAVEFORWREADOUT CENTERING
AND GAIN ADJUSTMENT (A29141205,
A29R1300, A18 R65, A18R81)

d isplay .

7854 Cont rols :
No change i n settings .

Calibration Part 11--7854
Adjustment and Performance Check

ΝΟΤΕ

GA2 . SETUP CONDITIONS

First perfo rm step GA 1, then proceed.

067- -XXDiα nostic

d
/ Diag

Μe ιττο-y Board
Installed He re

POWER switch . . . . . . . . . . . . . . 0η (pushbutton i n)
VERTICAL MOD E . . . . . . . . . . . LE FT. . . . . . . . . . . . . . .

	

Test Equ ipment Cont rols :VERT TRACE SEPARA'ΓΙΟΝ ( Β ) . . . . . . . . Midrange

	

Νο Equ ipmen t necessa ry .Α TRIGG ER SOURCE . . . . . . . . . . . . . . . VERT MODE
Α INTENSITY . . . . . . . . . . . . . Fu lly counte rclockwise
HOR IZO NTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . Β
Β INTENSITY . . . . . . . . . . . . . Fu lly counte rclockwise

	

α . Sequ entially press the front-panel keyboa rd GRAT a ndΒ TRIGG ER SOURCE . . . . . . . . . . . . . . . VERT MOD E	DOT pushbuttons to obtai n α dot test pattern .READOUT i ntensity . . . . . . . . . . . . . . O FF (i n detent)
G RAT 1LLUΜ . . . . . . . . . . . . . . . . . . . . . . . . . . Midrange

	

b. Set the f ront-panel STORE D ΙΝΤ control fo r α usable

2874-334

4-79
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ε . Set the front-panel FOCUS control fo r optim um overall
focu s of the display.

d. EXAMINE---The bright center dot should be within
0.05 division of th e ce nte r c r t graticu le li ne .

e. ADJUST---Th e Hor izontal Offset adjustment R1205
(on Display B oard Α29), to horziontally align the br ight
cente r dot with t he ce nte r crt graticule line .

f . EXAMINE----The d isplay for horizontal alignment of
each d isplayed dot with the corresponding g raticu le li ne
within 0.05 division over the center 8 hor izontal
divisions.

g . ADJUST----The Horizontal Gai n adjustment R1300 (on
the Display Board Α29), to align the d isplayed dots with
the corresponding g raticule li ne.

h . EXAMINE-----The br ight center dot s hou ld be with in
0.05 division of the cente r c r t graticule li ne.

i . ADJUST----The RO-WFM Ctr adjustment R65 (located
on Α 18, Vertical Amplifier board), to align the bright
center dot with th e center crt g raticu le li ne .

j . EXAMINE--The display fo r vertical alignment of each
d isp layed dot with the corresponding graticu le li ne withi n
0.05 d ivision over the center 6 vertical divisions .

k. ADJUST--The RO-WFM Gain a djustment R 81
(located on Α 18, Vertical Amplifie r board ) to alig n the
displayed dots with the corresponding graticule lines .

ΝΟΤΕ
if fur ther adjustment of the Display system is
required, omit the remainder of this step.

Ι . Turn the POWER switch OFF .

m. Remove the 067-0961-00 Diagnostic Memory Board
per instructions i n the Mainte nance section of th is
manual .

η . Reinstall the ROM board in its original position.

4-80

GA3. VECTOR OFFSET AND GAIN
ADJUSTMENT (Α29141620, Α29141621,
A29R1625, Α29111720)

7854 Controls :
No change in settings .

Test Equipment Controls:
No Equipment necessary.

ΝΟΤΕ

If the preceding step was not performed, first
perfo rm Step GA 1, then proceed.

GA3. SETUP CONDITIONS

067-0961-ΧΧ
Diagnostic

Memory Board
Installed Here

2874-350

α . Press th e front-panel keyboard VECT pushbutton to
obtain α vector crosshatc h display on the crt.

b. Set the front-pa nel STORED ΙιVΤ control for α usa ble
display.

c. EXAMINE--The display fo r vertical alignment of the
cente r hori zontal vector segments with the ce nte r c rt
graticule line with in 0.05 division .

d . ADJUST--The Vertical Vectors Offset adjustment,
R 1625 (on the back of the Α29 Display Board), to
vertically align the cente r horizontal vecto r segments
with the g raticu le center line .

e. EXAMINE--The display for ve rtical alignment of the
horizontal vector segments with the 7 cente r horizontal
gratic ule lines, with in 0.05 d ivision .

f . ADJUST----The Vertical Vectors Gain adju stment,
R 1720 (on the back of the Α29 Display Board) to
ve rtically align th e horizontal vector segments with 7
center horizontal graticule li nes .

g . EXAMINE---The d isp lay for horizontal alig nment of
th e center vertical vector segments with the center crt
graticu le li ne, with in 0.05 division .

h . ADJUST---The Horizontal Vecto rs Offset adjustment,
R1620 (on the back of the Α29 Display Board ), to
horizontally align the center vertical vector segments
with th e graticule center line .



i . EXAMINE---Τhe d isplay for horizontal alignment of the
vertical vector segments with the 9 center vertical
graticule lines, within 0.05 division .

j . ADJUST--The Horizontal Vectors Gain adjustment,
R 1621 (on the back of the Α29 Display Board), to
horizontally align the vertical vector segments with the 9
center vertical graticule lines.

k . Press the front-panel keyboard ΧΥ pushbutton to
obtain α display alternating between α g raticule dot
pattern and α vector crosshatch pattern.

Ι . EXAMINE--The d isplay for overlaying of the dot and
vector patterns, within 0.05 division .

m. ADJUST---If necessary, compromise the settings of
the Vertical Vectors Offset adjustment, R 1625, and the
H orizontal Vectors Offset adjustment, R1620, to overlay
the dot and vector patterns .

ΝΟΤΕ
If further adjustment of the Display system is
required omit the remainder of this step.

η . Turn the POWER switch to OFF .

ο . Remove the 067-0961-00 Diagnostic Memory Board
per instructions in the M aintenance section of this
manual .

ρ . Reinstall the ROM board i n its original position .

GA4. WAVEFDRM VECTOR TIMING
ADJUSTMENT (A29R17OO)

ΝΟΤΕ
If the preceding step was not performed, first
perform Step GA 1, then proceed.

Calibration Part 11---7854
Adjustment and Performance Check

α . Press the front panel keyboard VECT push button to
obtain α vector display on the crt .

b . Set the front-panel STORED ΙΝΤ control for α usable
d isplay .

ε . EXAMINE--The display to ascertain that there are no
bright spots or gaps in the trace.

d. ADJUST---The WFM vector timing adjustment, R1700
(on the Α29 Display Board) for no bright spots or gaps in
the display .

e. Press the fro nt panel keyboard G RAT pushbutton to
obtain α crosshatch pattern on the crt.

f . EXAMINE--The display for gaps less than or equal to
0.05 division at graticule intersections.

g. ADJUST-if necessary, compromise the setting of the
WFM vector timing adjustment, R1700, for optimum
vector display of both the vector ti ming and vector
crosshatch test patterns .

ΝΟΤΕ
If fu rther adjustment of the Display system is
required, omit the remainder of this step .

h . Turn the POWER switch OFF.

i . R emove the 067-0961-00 Diagnostic Memory Board
per i nstructions in the Maintenance section of this
manual .

j . Reinstall the ROM board in its original position .
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GA5 . CHA RACTE R DISPLAY ADJU STMENT
(Α29111200, Α29131100, Α29141106,
A29 R2200, A29R 2600)

ΝΟΤΕ

if the preceding step was not performed, first
perform Step GA 1, then proceed.

7854 Cont rols :
No change in setti ngs .

067-0961-ΧΧ
Diagnostic

Memory Board
Installe d Here

Test Equ i pment Cont rols :
Amplifier

Disp lay Mod e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D u al t race

α . Press the f ron t panel keyboard CHAR pushbutton to
obtain α display of alph an umer ic characters .

b. Set the f ron t- panel READOUT intensity cont r ol fo r α
usa ble display .

c . EXAMINE-The d is play for equal horizontal margins
between the fi r st and last characters d is p layed i n α li ne
and the correspond i ng gratic υle lines, with in 0 .1 division .

d. ADJU ST---C ha racter Ho r i zontal Gain a dj ustment,
R 1200 (located on the Α29 Display Board ) to horizontally
center the d is p lay .

e . EXAMINE--The d isplay for vertical cente r ing of the
ga p between the 8th a nd 9th cha racte r li ne, with i n 0.1
division .

f . ADJUST--The Character Vertical offset adjustment,
R 1106 (located on the Α29 Display Board ), to vertically
ce nter the c haracter display .

g . EXAMINE-The display fo r the top margin between
th e top g r aticu le li ne and the top of the fi r st row of
characters eq u al to th e left a nd r igh t ma r gi n s, within 0.1
division .

h. ADJUST---The Character Vertical Gai n adjustment,
R 1100 (locate d on the Α29 Dis play Boa rd ), to eq ualize
the top and side ma r gi ns .

i . Press the front-panel keyboard SCO PE pushbutton to
obtain α display of the amplifier deflectio n factors .

j . Press a nd h old one of the amplifie r units t race-identify
buttons .

k . EXAMINE--The readout display fo r co rr ect i ndication
of "IDENTIFY" . If the readou t display is i ncorrect,
adju stment is req uired.

Ι . ADJU ST-----Col u mn ad justment R 2600, a nd Row
adju stment, R2200 (located on th e Α29 Display Board )
for correct d isp lay of "IDENTIFY" . Set these adjustments
to the center of the adj ustment ra nge . This provides
correct reado ut indicatio n . Release th e am plifier unit
t race-i dentify button .

m . Turn the POWER switch OFF .

η . Remove the 067-0961-00 Diag nostic Memory Boa rd
per th e instructio ns in the Maintenance section of th is
manual .

ο . Reinstall th e ROM board in its o r igin al positio n .



ΝΟΤΕ
Alternate procedure to be used only if the 067-0961-00 Diagnostic Memory Board is not available. Α
Waveform Calculator Keyboard is required.

Eq uipment Requi red : (nu m be rs corres pond to those listed in table 4-3, Test Equipment) .

20 . Low-Capacitance Screwdrive r

GB1 . DIS PLAY SYSTEM PRELI M I N ARY S ETUP

α . Perfo rm t he Adjustmen t and Pe rformance Check
Powe r-Up sequence . MEMORY BACKUP POWER m ust
be d isconnected befo re pe r fo rmi ng Step GA4.

b . Refer to Section 5, Instrument Options, and the
C hange Information at the rear of t h is manual for any
mod ifications wh ic h may affect th is procedure .

c . See t h e "PEST POINT ΑΝDΑDJ U S ϊΜΕΝΤ L0C ΛΙ - IONS G
foldou t page in Section 7, Diagrams and Ci rcuit Board
Illust rations .

d . Connect th e remote WAVEFORM CALCU LATOR
keyboard to its rear-pan el connector a nd set the 7854
controls as follows :

POWER switc h . . . . . . . . . . . . . . 0η ( pushb utton in)
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
VERT TRACE SEPARATION (Β ) . . . . . . . . M i dr a nge
Α TR IGGER SO URCE . . . . . . . . . . . . . . . VERT MOD E
Α INTENSITY . . . . . . . . . . . . . F ully counte rclockwise
HO R IZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . Β
Β IN-1 ΕΝ S Ι " ΓΥ . . . . . . . . . . . . . Fu lly co unterclockwise
Β TRIGG ER SOURC E . . . . . . . . . . . . . . . VERT MOD E
READOUT intensity . . . . . . . . . . . . . . . . . . . . Mi drange
G RAT I L LUM . . . . . . . . . . . . . . . . . . . . . . . . . . M idra nge

e . Enter t he following program into t h e 7854 memory
using t he remote WAVEFO RM CALCULATO R keyboard .
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Calibration Part ΙΙ ---7854
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ΝΟΤΕ

This program produces α waveform with
known horizontal and vertical parameters for
calibration of the Display System . This
wavefo rm is used as α nume rical absolute
and the adjustments made in this procedure
match this absolute to the crt display.

To enter the prog ram into the 7854 memory, press the
PR OG R A M EN T R Y k ey on t h e WA VEF O RM
CALCULATOR keyboard to initiate program entry . Α >
(line pointer) s hou l d appea r at the left of th e 7854 crt
display .

Seq uentially press the following keys . Keystrokes th at
will not appea r i n t he p rogram s hown on t h e 7854 crt are
enclosed in pa rentheses ( ) . L i n e num ber s are
automatically add ed .

1, 0, 2, 4, (f),>Ρ/W, TIME, (f), DOTS, OFF, 0, WFM, 0, *,
(ΝΕΧ 7),

Ρ/W, 1, 0, /, (f), >H SCL , Ρ/W, 6, /, 0, (f), >CN S, (f), CLS,
1, (NEXT),

(f),>C N S, 3, C HS, ENTER, 3, ΕΝΤΕR , 1, 0, f, LBL, GSB ,
(NEXT),
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3, ENTER, 3, C HS, ENTER, 1, 0, (f), LBL, GSB , (NEXT),

3, CHS, ENTER, 3, ENTER, 1, 0, (f), LBL, GSB, (NEXT),

3, ENTER ENTER, 1, 0, (f), LBL, GSB , 0, ENTER, (NEXT),

ENTER , 1, 0, (f), LBL, GSB, 3, CHS, ENTER, ENTER,
(NEXT),

1, 0, (f), LBL, GS B , VSC L, VXPD, 0, WFM, 1, (f), >WFM,
(NEXT),

1, ., 3, 3, 3, 3, 3, 3, CHS, VXPD, HSCL , 5, *, (f), HPRGT,
(NEXT),

0, WFM, 1, (f), VS, STOP, (NEXT),

(f), LNN, 0, 5, (f), DOTS, (f), PAUSE , VECT, (f), PAUSE , 5,
(f), LBL, (NEXT),

GOTO, (NEXT),

(f), LNN, 1, 0, 2, (f), >CNS, CLX, 1, CN S, (f), >ORD, 1,
C NS, 0, (NEXT),

C NS, +, 1, (f), >CN S, 1, -, 2, C NS, Χ<>Υ , (f), >O RD, (NEXT) .

ΙΤRΡ , (f) RTN, (NEXT) .

Α listing of t he program as it will appea r on the 7854 crt
follows, i n clud ing the line numbers automatically added .
Th is may be used to check t he accuracy of t he program
as e ntered .

4-84

020 1024 +P- W TIME DOTS OFF θ WFΜ θ t
801 Ρ/W IS ~ ` WSCL F 1W δ / θ >CHS CLS Ι
282 >fRS 3CHS ΕΝΤεk 3 ENTER 10 1.8t. GS8

3 ΕΜϊΣκ 3CHS Εκίε 4 10 L ΒL ?,5Ρ

3 £V ΤΓΕR ENTER to t ~_. GS9 θ ENTER

£N T FR 18 LBL

	

ENTER ENTCR
> Θθ 7 10 LBL GS B USC1 υΧΡΤ, θ Ν F Μ Σ >Wf Μ

81E 1 .333333C H S U2t r& Ht -"_ 5 Ι HPRGT
009 θ WFΜ 1 US STO P
810 L05 DOTS ΡΑU5 ε U ΕC Τ PAUSE 5 LBL
Β 11 GOTO
812 L I S 2 >CHS CLX Σ CH'S >ORD 1 GHS

9

013 CNS + 1 >C"τθ 1 - 2 'CNS Χ <> Υ > ΟRβ
814 1 Τ RΡ RTN

	

-

2874-358

After t h e progra m has been entered into t he 7854
memory, seq uentially press the EXECUTE, STORED, (f),
and START keys to generate the calib r ation waveform .
The resu lti ng waveform is α rectangle that is horizontally
and ve rtically bisecte d to form fou r , smaller, equal
rectan gles .

7854 Controls

G B2. ADJUST` DIS PLAY OFFSETS AN D GAINS
(A29 R 1205, A18R 65, A29R 1300, A18R 81)

ΝΟΤΕ

F irst perform step GB 1, then proceed.

FG
B2. SETUP CONDITIONS

Νο ch ange in setti n gs

Waveform
Calculato r

Test Equipment Cont rols :

	

Keyboard
No test equ ipment requ i r e d .

α . EXAMINE.----The c rt d is p lay for horizontal centering of
the cali bration waveform within 0 .05 division at gratic u le
center .

b . ADJUST--The Horizontal Offset adjustment, R 1205
(located on the Display Board Α29) to align the vertical
line segment b isecting the calibration waveform with th e
vertical center li ne of t he crt g raticule .

c . EXAMINE---The c r t display for vertical centering of
the calibration waveform with in 0.05 division at graticule
cente r .

d . ADJUST--Th e RO-WFM Ctr adjustment, R65 (located
on the Vertical Amplifier Board Α 18) to align the
horizontal line segme nt bisecti ng th e calibration
waveform with t he horizontal center line of the c r t
graticule.

e . EXA MINE--The crt display fo r horizontal alignm ent of
the left and righ t sides of the calibration waveform wit h
the second and tenth vertical graticule lin es within 0.05

division .

f . ADJ UST---Th e Horizontal Gain adjustment, R 1300
(located on the Display Board Α 29) to align the sides of
the calibration waveform with the second an d tenth
vertical-g r aticule lines .

g . EXAMINE---The c r t display for vertical alignment of
th e top and bottom of the calibration waveform wit h the
second and eigh t h horizontal graticule lines within 0.05
d ivision .



h . ADJUST----The RO-WFM Gai n adju stment, R81
(located on the Vertical Amplifier Boa rd Α 18), to align the
top and bottom of the calibration waveform with the
second and eig hth horizontal-graticule li nes .

G133 . ADJU ST VECTOR OFFSETS AND GAINS
(A29R1625, A29R1720, A29R1620,
A29R1621)

If the preceeding step was not performed,
first perform step GB 1, then proceed.

7854 Controls :
No change in settings

Test Equ ipment Co ntrols :
No test equ i p ment requ i red.

ΝΟΤΕ

Waveform
Calculator
Keyboard

2874-352A

α . Press the RUN pushb utton on the remote WAVEFOR M
CALCULATOR keyboard to obtain α disp lay alte r nati ng
between dot a nd vector modes.

b . EXAMINE--The crt display for α vertical shift
between dot and vector displays at graticule center less
than or eq ual to 0.05 division .

c. ADJUST---'fh e Vertical Vectors Offset adjustment,
R1625 (located on t h e back of t h e Display Board Α29), for
no vertical shift between dot and vector displays at
graticule cente r .

d. EXAMINE----The crt display fo r α horizontal shift
between dot and vector displays at graticule cente r, less
th an or equal to 0.05 division .

e. ADJUST--The Horizontal Vectors Offset adjustment,
R1620 (located on the back of the Display B oa rd Α29), for
no horizontal sh ift between dot and vector displays at
graticu le cente r.

f . EXAMINE--- Γhe crt d isp lay for vertical overlaying of
the dot and vector d isplays at the second and eight h
horizontal graticule lines within 0.05 division .

g. ADJUST--=-rh e Vertical Vectors Gain adjustment,
R1720 (located on the back of the Display Board Α29) tove rtically over lay t he dot and vector displays .

Calibration Part 11---7554
Adjustment and Performance Ch eck

h . EXAMINE- The crt d isp lay fo r horizontal overlaying
of the dot and vector displays at the seco nd and tenth
vertical-g raticule li nes wit hin 0.05 division .

i . ADJUST---Th e Horizontal Vectors Gain ad justment,
R1621 (located on the back of t he Display Board Α29) tohorizontally overlay the dot an d vector displays .

G134 . ADJUST CHARACTER DISPLAY
(Α29111100, Α29131106, Α29131200)

ΝΟΤΕ
If the preceding step was notperformed, first
perform step GB1, then proceed.

7854 Controls
No change i n settings

Test Equipment Controls
No equ i p ment necessa ry

131134 . SETUP CONDITIONS

α . Disconnect MEMORY BACKUP POWER if app lied to
the instr u ment .

b. M omenta rily turn the POWER switch OFF to ens ure
th at memory co ntents are at thei r default values when
i nstrument power is rea pplied. Turn the POWER switch
on .

c . Press the STOR ED pushbutton on the front-panel
keyboard to obtain α d isplay of the default data stored in
memory.

d . EXAMINE--The top row of the characte r readout
display fo r equal margins between the graticule edges
and the ends of the characte r line with in 0.1 d ivision .

e. ADJUST_ The Characte r H or izontal Gain ad justment,
R1200 (located on t h e Display Board Α29), to eq u alize
t he margins at the ends of t he top character line
d is played .

f . EXAMINE--That the top and bottom lines of displayed
character information are vertically centered with in 0.1
division .
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g . ADJUST----T h e C haracter Vertical Offset ad j ustment,
R1106 (located on t he Display Board Α29), to vertically
cente r the top and bottom lin es of displayed c h aracte rs
about the graticu le ce nte r .

h . EXAMINE-That t he cha r acter lines are displayed in
the top half of the upper graticule division a nd in t he
bottom h alf of the lowe r graticule division .

i . ADJU ST---The Character Vertical Gai n a dj ustment,
R1100 (located on the Display Boa rd Α29), to center the
d isplayed character lines in the top h alf of the uppe r
graticule divisio n and the bottom half of the lowe r
graticu le divisio n .



KEYBOA RD)
(AL TERNATE PROCEDURE FOR OPTION OD; TO BE USED ONL Y /Ν THE ABSENCE OF THE CALCULATOR

b . Refer to Section 5, Instrument Options, a nd t he
Change Info rmation at the rear of this ma nu al for any
modifications wh ich may affect th is procedure .

c . See the [L~f ΝΟΙΓνί AND AD -1S1

	

LOCA-1tΩΙ r
foldout page in Section 7, Diagrams a nd Ci rcuit Board
Illustrations .

d. Set the 7854 Cont rols as follows :

POWER switch . . . . . . . . . . . . . . 0η (p us hbutto n in)
VE RTICAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT'
VERT TRACE SEPERATION (Β ) . . . . . . . . . Midrange
Α TRIGGER SO URCE . . . . . . . . . . . . . . . VERT MODE
HOR IZONTAL MODE . . .

	

. . . . . . . . . . . . . . . . . . . . . . Β
Β

	

INTENSITY . . . . . . . . . . .
.

. . fully cou nterclockwise
Β TRIGG ER SOURC E . . . . . . . . . . . . . . . VERT MODE
GRAT ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . . M idra nge
READOUT intensity . . . . . . . . . . . . . . . . . . . . M idrange
STORE D ΙΝ1 . . . . . . . . . . . . . . . . . . . . . . . . . . M idrange

ΝΟΤΕ

Cali bration Part ΙΙ ---7854
Ad justment and Performance Check

Equipment Requ ired : ( Nu m bers correspon d to those listed in Table 4-3, - rest Eq uipment) .

2 . Am plifie r	14 . Coaxial cable (one 42-inch requi red)

4 . Time base

	

20. Low-Capacitance screwdrive r

ΙΙΙΙΙΙΙΙΙΙΙΙΙ ΙΙΙΙ ΙΙΙ '11111111 Ι 111' ΙΙΙ ' ΙΙΙΙ ' ΙΙΙ ', ΙΙΙΙ 1111111111111111'11111111'11111111111' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ ' 11111111!11111 11111111 11111111111111111

	

Ι ll1i11111111111111111111111!111'11111111111ΙΙΙΙ
Shaded lines identify Performance Req u irement CHE CK.
1 ι r1 ιι 1 Ι 1 ι r1 ι 1 ι 11 ι 1 ι 1 ιι 1 ΙΙι 1 Ι 1 ιι 1 Ι 1 ιυ 1 ι 1 υ 1 ι r1 ιι 1 Ι 1 ι r1 ι 1111 ι 11 ιι 111 ι 1 ι 11 ι 111 ι 1 ι 1 ιιΙ J ΙυΙ 1 ιι 1 Ι 1 ι 111 Ι 11 Ι 1 ι 111 ιιι 1 ΙΙΙ 11 Ιιι 1 ΙΙΙ 1 ΙΙΙι 1 Ι 1 ι 1 ΙΙιι 1 ΙΙιυΙιιι 111 ι11 ι 1 ι 1 Ι 1 ΙΙ 1 Ι 1 ιΙ 1 Ιι1 ι 1 ι 1 ι 1 Ιι1 ι 1 ιιι 111 ι 111

GC1 . DIS PLAY SYSTEM PREL IM I NARY SETUP	GC2 . PR ESET CHARACT ER DISPLAY
α . Perform the Adjustment and Pe rforma nce C heck

	

(Α29R 1100, A29R1200, A29 R1106)
Power-Up seq uen ce . MEMORY BACKUP POWER must

	

NOTE
be disconnected before pe rforming steps GC3 a nd GC5.

	

First perfo rm step CG1, then proceed.

7854 Controls :
No change in setti ngs .

Test Equipment Controls
No equ i pme n t necessa ry .

GC2 . SETUP CONDITIONS

α . Press the STORED pus hbutton on the f ront-panel
keyboard to obtain α characte r readout display .

b. EXAMINE---The crt display for viewable character
reado ut display .

c . ADJUST---Preset th e C ha racte r Ve rtical Gain
adjustment, R 1 100 (located on the Display boa rd A29), to
vertically position all cha racter readout information
with in the graticu le a rea .

d . A DJU ST---- Preset the ι. ; ιaracter Horizontal Gain
ad justment, R1200 (located on the Dis p lay Board A29), to
horizontally position all characte r reado ut information
within th e gratic u le area .
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e . ADJUST----T h e Character Vertical Offset adjustment
R 1106 (located on the Display Board Α29), to ve r tically
cente r the character reado u t information on the
graticule .

f . ADJUST----Th e Ch aracter Vertical Gain adjustment,
R 1 100 (located on th e Display Board Α29), to expand the
character readout display vertically almost to the
gratic ule edges (top and bottom) .

GC3. ADJUST DISPLAY HOR IZO N TAL
CE NTERI N G A N D GAIN (Α29141205,
Α29131300)

Ν the preceding step was not performed, first
perform step CG1, then proceed.

7854 Cont r ols :
No c h a n ge in settings .

4-88

Test Equ ipme n t Co n t rols .
No equ i p me nt necessa ry .

ΝΟΤΕ

2874-338Α

α . Disconnect MEM ORY BACKUP POWER if applied to
the instrument .

b. Momentarily tu rn the POWER switch OFF to ensure
that me mory co ntents a re at their defa u lt values when
inst rument power is reapplied . Turn the POWER switch
on .

c . Press the STORED push button on the front-panel
keyboard to obtain α d isplay of th e default data in
memory (zero refe rence li n e) .

d. Sequ entially press the f and CRS1 pus hbuttons on t he
front- panel keyboard to obtain α cu rso r display .

e . Usi ng t he C R S1 > and CRS1 < pus hbuttons on the f ront-
panel keyboard , position the cu rsor so the horizontal
cu rsor positio n readout on the crt ind icates HCRD=5S .

f . EXAMINE-The cu rsor shou ld align with the center

ve r tical gratic u le line within 0.05 division.

g . ADJUST---Th e Horizontal Offset adjustment, R 1205
(located on the Display Board Α29), to align the cursor
with the center vertical graticule li ne .

h. Using the C RS1 < an d C RS1 > pus h buttons, position t he
cursor until the horizontal cu rso r position readout
indicates HCRD=996 .1 ms .

i . Set the STO RED 1 Ν fensity control to abou t 1/3 of its
range and set the FOCUS cont r ol fo r α well defined
display .

j . EXAMINE-The cu rso r should alig n with the second
vertical gratic u le line with in 0.05 divisio n .

k . ADJU ST----The Horizontal Gain adjustment, R 1300
(located on the Display boa rd Α29), so t he cursor is
slightly to the left of b ut touch ing the second vertical
graticule line .

Ι . Press t he CRS1 > p us hbutton so th at the horizontal
cursor position readou t indicates HCR D=1 .016S .

m . EXAMINE-The cursor should have moved slig htly to
the r igh t of the second ve rtical graticule line .

GC4 . ADJU ST DIS PLAY VERTICAL CENTERING
AN D GAIN (A18 R 65, Α 18R81)

The Trace Rotation must have been properly
set in step Β8 before doing this procedure.

If the preceding step was not performed, first
perform step GC1, then proceed.

GC4 . SETUP CONDITIONS

7354 Cont r ols :
Β INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i dra n ge

ΝΟΤΕ

Test Eq uipme n t Co n trols :
Amp lifie r (1 ΜΩ input)

Deflectio n F acto r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 V/ d iv
Input Coup li ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dc

Time Base
Swee p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 μs/d iv
Tr igge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac, External



α . Set the SWP switc h on t he Α15 Outpu t Sign al boa rd to
th e Β position .

b. W it h α bnc cable connected from the rear-pan el
±SAWTOOTH OUT outpu t to the i n put of th e Amplifier
unit, press the SCOPE pushbu tton on the front- panel
keyboard to obtai n α r eal-time display .

c . Usi n g t he amplifier un it's Position control, position the
trace so it crosses t h e intersectio n of both the vertical
and horizontal g raticule center lines .

d . Sequentially press t he STORE D and AVERAGE 10
pus hbuttons on the f ront-panel keyboard to obtain α
d igitized display of the i n p u t signal .

e . Sequentially press t he f and C R S1 pushb uttons on th e
front- panel keyboard to obtain α cu rsor display . Using the
CR S1 > pushbutton on th e front-panel keyboard, move the
cursor un til the vertical cursor positio n rea dou t is as
close as possible to -3V .

f . Press the CRS2-1 pushbutton on the f ront-panel
keyboard to obtain α 2-cursor display .

g . Press t he CRS2< p us hbutton on th e f ront-panel
keyboard until the vertical diffe rence between cursors as
in dicated by th e ch a racter readout is as close as possible
to ΔVC R D=6V .

h . EXAMINE---That th e cu rsors are vertically equ i distant
f rom gratic u le center within 0.05 division .

i . ADJUST----Th e RO-WFM Ctr adjustment, R 65 (located
on the Vertical Amplifier boa rd All 8), until t he cursors are
vertically cente red a bout th e center horizontal graticule
line .

j . EXAMINE-That the curso rs ve r tically align with t h e
second and eigh t h ho r izontal gratic ule lines within 0.05
d ivision .

k . ADJU ST---The RO-WFM Gain adjustmen t, R81
(located on Vertical Am plifier Board Α18), to vertically
align t he cursors with the gratic ule lines .

GC5 . ADJUST C HARACTER DISPLAY
(Α29R1100, Α29111106, Α29111200)

If the preceding step was not performed, first
perform step GC1, then proceed.

7854 Cont rols :
No c hange in setti n gs .

Test Equ ipme n t Co n t rols :
No e qu i p ment n ecessa r y .

α . Disconnect MEMO RY BACKUP POWER if app lie d to
the inst ru ment .

b . Momentarily t urn the POWER switch OFF to ensure
that memory conten ts a r e at their defa u lt values when
instrument power is reapplied . Turn the POWER switch
on .

c . Press the STORE D pushbutton on the front- panel
keyboard to obtai n α display of the defau lt data stored in
memory .

d. EXAMINE---The top row of the characte r readou t
display for equal ma rgins between the graticule edges
and the ends of the character line within 0.1 d ivision .

e . ADJUST---The Ch a racter H o rizontal Gain adjustmen t,
R 1200 (located on the Display Board Α29), to equalize
the margins at the ends of the top character line
displayed .

f . EXAMINE- --That the top and bottom lines of displayed
ch aracter information are vertically centered within 0.1
division .

g . ADJU ST----The C haracter Vertical Offset adj ustment,
R1106 (located on t he Display Board Α29), to vertically
center the top and bottom lines of displayed ch aracters
about the graticule center .

h. EXAMINE-.-That the cha r acter li nes are d isp layed in
the top h alf of th e upper g r aticu le division and in t he
bottom half of the lower gratic u le division .

i . ADJUST----Th e Ch a racte r Ve r tical Gain adjustment,
R 1100 (located on th e Display Board Α29), to cente r the
displayed character li nes i n the top half of t he upper
graticule divisio n and the bottom half of th e lowe r
graticule divisio n .

Cali bration Part ΙΙ---7854
Adjustment and Performance Ch eck

ΝΟΤΕ

GC5 . S ETUP CONDITIONS

2874-340Α
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V

4. Time base

Eq uipment Requi red : (Nu m be r s cor respo nd to those listed in Table 4-3, Test Equ ipment) .

1 . Test Oscilloscope

	

16. 2Χ Attenuator

5. Signal Standardizer

9 . Time-mark generator

12 . Χ 10 Probe

14 . Coaxial cable (one 18-inch, one 42-inch
req uired)

Η 1 . PIC KOFF SYSTEM PRELIMI NARY SETUP

	

Η2 . ADJUST DIGITIZER LSB MATCH AND

NOTE

	

LSB CODE (A25 R515, A25R623)

Part (α) below should be omitted when

	

NOTE
performing steps Η1 and Η8.

	

F irst perform step Η1, then proceed.

Error warnings will be issued through the
following adjustment procedures; they are
normal and should be ignored

α . W it h the POWER switc h OFF, remove the MPU board
from the M other Board as per instructio ns in th e
_Maintenance Section of this manual and remove th e
IACQ (acqu ire interrupt) jumper from the board (upper
r ight hand corner). Re-i nstall th e MPU board to its
original position .

b. Perfo rm the Adj ustment and Perfo rmance Check
Power-Up Sequence .

ε . R efer to Section 5, Instrument Options, and the
Change I nfo rmation at the rear of th is manual for any
modifications wh ich may affect this procedure.

d . See the ε . . .f P lj ίf4} AND Ρε3_IUS f̀ Μά Νσ LQCA 0ONS Ν
foldout page in Section 7, Diagrams and Circuit Board
Ill ust rations.

e. Set t he 7854 controls as follows:
POWER switch . . . . . . . . . . . . . . On (pushbutton i n)
VE RTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . RIGHT
VE RT TRACE SEPARATION ( Β ) . . . . . . . . M idrange
Α TRIGGER SOURCE . . . . . . . . . . . . . . . VERT M ODE
Α INTENSITY . . . . . . . . . . . . . . . . . . . . . . . . . . Mi drange
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . Α
Β I NTE NSITY . . . . . . . . . . . . . . . . . . . . . . . . . . Mi drange
Β TRIGGER SOURCE . . . . . . . . . . . . . . . VERT MODE
FOCUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M i d range
READOUT i ntensity . . . . . . . . . . . . . . OFF (in d eten t)
GRAT

	

ILLUM . . . . . . . . . . . . . . . . . . . . . . . . .As

	

desired
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20 . Low capacitance screwdrive r

22 . 18" j umper wire

24 . Batte ry (memory backup)
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Shaded lines identify Pe rformance Req u irement CHI=C K.
ΙΙιιιιιιιιιιιιιιιιιιιιιιιιΙΙιιιιιιιΙ ' ΙιιιιιιιιιιιισιυΙιιιυιιιιιιΙ Ιι r ΙιιιιιιιπιιΙ ~ ΙιιιιιιΙ ! Ιι r ΙΙιιιιιιιιιιιιιιιιιιιιιιιιιιιιΙιιιιιιιιιιιιιιιιιιιιιιιιιιι r ΙιιιιιιιιιιΙ ' ΙιιιιιιιιιιιιιιιιΙΙΙιιιιΙ

Amplifie r l
Time Base

Test Eq ui pmen t Cont rols
Time Base

Swee p Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ms ; div
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac, E xte rnal

Amplifier
Deflection Factor . . . . . . . . . . . . . . . . . . . .01 V ' d iv(1 Volt " λίν

at probe tip)
Input C πιιμΙίη g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Dr,



α . Set the Sweep Selector switch , S3 (on the Signal
Output Board Α 15), to th e Α position .

b. Move t he p l u g on Ρ509 one pin to the rig ht .

c . Con nect α jum per wi re from the ±SAWTOOTH OUT to
ΤΡ502 .

d. EXAMINE--That all displayed pulses (both positive
and negative) are of eq ual wid t h with in 50°/ο .

e . ADJUST-----Vary the LS B Code and LS B Match
adju stments, R515 a nd R623 (on the Digitize r Board
Α25), throughou t their range, noting their affect on the
displayed wavefor m . Set both to approximately midrange .

f . ADJUST--R515 for optimim match ing of all displayed
pulse widths both positive and negative . (One pu lse may
be grossly la rge or small and will not be affected by
adj usting R515 . Ignore it whe n ma king the ad justment in
th is step .)

g . ADJU ST----R 623 to match the remaini ng pulse widt h
to th e oth e r d isplayed p ulses (approximately 1 divisio n ) .

h. Repeat parts (f) and (g) above as necessa ry to obtain
optimum width match i ng of all pu lses displayed .

i . Remove the oscilloscope probe and ju mper wire .

j . Re-install the pl ug at Ρ509 to its original position .

Ν ΟΤΕ
!f further adjustment of the Digitize r System
is required, omit the remainder of this step .

k. Turn the POWER switch OFF .

Ι . Remove th e MPU board as per the instru ctions in the
Maintena nce section of th is manual and re-install the
IACQ jumper .

m . Re-install the MPU board .

Η3. ADJU ST VERTICAL AN D HORIZONTAL
P IC KOFF AMPLI F IER CENTERIN G (A255R80,
A9R45)

If the previous step was not performed, fir st
perform step Η 1, then proceed.

7854 Cont r ols
C R T DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SCOPE
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT

Time Base

Calibration Part IF-7854
Adjustment and Performance Ch eck

ΝΟΤΕ

Test
Oscilloscope

Test Equipment Cont r ols.
Test Oscillosco pe

Vertical Deflection . . . . . . . . . . . . . . . . . . . . . . . . . . 10 mv/d iv
(100 mv/d iv at

prob e ti p )
Input Coup li n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Grid
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .1

	

ms/ d iv
Tr igge r i ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Au to,Ac,Exte r nal

Time Base
Sweet) R ate . . . . . . . . . . . . . . . . .

	

. . . . . . . . . . . . 0 .1 ins div
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . αιι tπ,Αc, Internal

Signal Sta nda r dize r
Test Selecto r Switc h . . . . . . . . . . . . . . . . . . . . . . . Ve rt or H o r iz

Corn Mo d e
R e p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 ΚΗτ

α . Set test scope t race to graticule center .

b. Set test scope cou pling switch to dc .

c . Connect the Χ10 probe of the test scope to t he lower
lead of R105 (100Ω , 1 W resistor located near J 141 on
the Digitize r board ) .

d . EXAMINE---Test scope display for α deflection of less
t h an 0.1 division from graticule center .

e . ADJU ST--The Center adjustment, R80 (located on
t he Digitizer Board Α25), to bring the test scope display to
graticule ce nte r .

f . Move t he Signal Standardizer to the LE FT VERT pl ug-in
compa rtment .

g . Set t he VERTICAL MOD E switch to RIGHT .
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h . EXAMINE-.-Test scope display for α deflection less
than 0.1 division f rom graticu le cente r .

i . ADJUST---If necessary, compromise t he ad j ustme nt of
th e Center adj ustment, R80, for optimu m center i ng for
the RIG HT and LEFT vertical channels .

j . INTERACTION--If R80 is a dj usted, step Η4 must be
performed .

k. Move t he Signal Standa rd ize r to t he Α HO R IZ
compartment and the time-base to the LEFT VERT
compartment .

Ι . Set t he HORIZONTAL MODE switch to Α and the
VERTICAL MODE switch to LEFT,

m . Move the test scope probe to Ρ 64-2 (located on the
Digitizer Board Α25) .

η . Set t he test scope i np u t co upling to ground and
position the trace to graticu le center .

ο . Set the test scope input coupling to dc .

ρ . EXAMINE---Test scope display for α deflection f rom
graticule center less than or equal to 0.1 d ivision .

q . ADJUST---The Center adju stmen t, R45 (located on
the Horizontal C hannel Switch Board Α 9), to positio n the
t race to gratic u le center . It will be necessary to remove
the left side cover of the Signal Standardizer to ma ke t h is
adju stment .

r . Move t he Signal Standard ize r to t he Β HO R IZ
com partment .

s . Set the HORIZONTAL MODE switch to Β .

t . EXAMINE--Test scope display fo r α deflection from
gratic u le center less than or equal to 0 .1 d ivision .

υ . ADJUST---If necessary, compromise the setting of the
Center adjustment, R45, for optimum centering fo r both
horizontal compartments .

ν . INTERACTION-If R45 is ad j usted , step Η 5 must be
performed .

ω . Remove test scope probe from Ρ64-2 on t he Digitize r
board .

χ . Turn the POWER switch O FF .
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ΝΟΤΕ

If further adjustment of the digitizer system is
required, omit the remainder of this step .

γ . Remove MPU boa rd as per t he i n st ructions in the
Maintenance section of th is manual and re-install the
IACQ jumper .

τ . R e-install the MPU boa rd .

Η4. CHECK/ADJU ST VERTICAL SAMPLER
OFFSET (A25R280)

ΝΟΤΕ

If the preceding step was not performed, first
perform step Η 1, then proceed.

The realtίme Vertical Centering in step F2 and
the vertical RO-WFM CTR adjustment of
either step GB2 or GC4 must be properly
adjusted before performing this procedure.

7854 Con t r ols :
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α
VE RTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R IGH T

Time Base

Test Equ ipme n t Con t rols :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .5 ms/d iv
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A uto,Ac,l n tern al

Sig n al Stanλard ize r
Sig n al Standa rd ize r

Test Selecto r Switc h . . . . . . . . . . . . . . . . . . . . . . . Ver t o r H o r iz
Com Mod e

Rep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ΚΗτ

α . Set the time-base unit triggering cont rols fo r α sta ble
display .

b. Press the STOR ED and AQR pushbu ttons on the f ront-
pa nel keyboard in seque nce to obtain α display of the
d igitized waveform . It may be necessa ry to set the
STO RED INTensity co nt r ol fo r α well defined display .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
ε . CHEC K----The c r t d isplay to be with i n 0.1 d ivision of
g raticule center .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

d . ADJ UST-The Vert Pos offset adjustmen t, R280
(located on the Digitizer Board Α25) to alig n the c r t
display with t he graticule cente r .
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e . M ove the Signal Sta ndardizer to the LEFT VERT
com partment .

f . Sequ entially press t he STO P, LEFT and AQR
pushbuttons to obtain α display of the digitized waveform .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
g . CHECK---The c rt d isplay to be with in 0 .1 division of
graticule cente r .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

h . ADJUST"----If necessa ry, compromise the Ve r t Pos
offset adj ustment, R280 for optim um centering of th e
digitized waveform for both vertical channels .

Ι . Seq uentially p ress th e STO P , f, BOTH and AQR
pushbuttons on the front- panel keyboard to obtai n α
d isplay of the real-time and d igitized waveforms .

j . EXAM I NE---The cr t display fo r vertical overlaying of
the waveforms with i n 0 .1 division .

k. Move th e Sign al Standardize r to the R IG HT VERT
compartment .

Ι . Sequentially press the STOP, RIG HT (VERTICAL MODE
switch ), f, BOTH and AQR p ushbuttons to obtain α d isplay
of the realtime and digitize d waveforms .

m . EXAMINE--The crt d isplay fo r vertical ove r layi ng of
the wavefo rms with i n 0.1 d ivision .

η . ADJUST----If necessa r y, compromise the Ve rt Pos
offset adj ustmen t, R 280, fo r optimum centering of the
d igitized wavefo rms and overlayi ng of the digitized
waveform with the real-time waveform fo r both vertical
chann els .

ο . Sequentially press the STOP , f, and CRS1 push buttons
to obtain α cursor d is p lay .

ρ . Set the READOUT intensity co nt r ol fo r α visi b le
character d isplay .

q . Position the cursor to mi d-sc reen by pressing the
C RS1 > pushbutton on th e front panel keyboard .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
r . CHE CK----The c haracter readout should ind icate α
vertical displacement f rom g raticule cente r less t han or
equal to VCRD=(±)100 m (±0 .1 div) .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

s . Move the Signal Sta ndard izer to th e LE FT VERT
compa rtment .

t . Press t he STOP, LEFT (VERTICAL M ODE switch ), f,
BOTH and AQR pu shbuttons in sequence to obtai n α
display of th e realtime and digitized wavefo rms .
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ν . Tur n the POWER switch OFF .

χ . Re-install t he MPU boa rd .

Calibration Part 11----7854
Adjustment and Performance Check

υ . Repeat parts ( ο) t hroug h (r) for the LEFT VERT
co mpartment .

ΝΟΤΕ
If further adjustment of the digitize r system is
required, omit the rema inder ο 1 this step .

ω . Remove the MPU board as per t he inst ructions in t he
M aintena nce section of the man ual and re-install the
I~C-Q ju mper .

Η 5 . CHE C K/ADJUST HORIZONTAL SAMPLER
O FFSET (A25R 380)

ΝΟΤΕ

If the preceding step was not performed, first
perform step Η 1, then proceed with the
following inst ructions .

Η5 . S ETUP CONDITIO NS

7854 Cont r ols :
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . ., . . ., . . . . . . Β
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT

Time Base

Test Equ i p ment Con t r ols :
Ti m e Base

Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 5 ms/ d iv
T r igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,l n te r nal

Signal Standa rdize r
Test Selector Switc h

	

. . . . . . . . . . . . . . . . . . . . . . .Ve r t or Horiz
Com Mode

Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 kH z

α . Move j umper Ρ630 to its top-most position .

b . Sequentially press t he STOP , Β , LEFT, STORED and
AQR pushbuttons on the f ront-panel keyboard to obtain α
display of the d igitized waveform .

c . Set the time-base unit trigge r i ng controls for α stable
display .
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ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
d . CHECK----The crt display for alignment of the digit i zed
wavefo rm with th e g raticu le ce nte r with i n 0 .1 d ivision .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

e . ADJUST---Th e H oriz Pos Offset adjustment, R380
(located on th e Digitize r Board Α25) to overlay the
d igitized waveform with the graticule cente r .

f . Move the Signal Standardizer to the Α HORIZ
compa r tment .

g . Sequentially press the STOP , Α (HO RIZONTAL MODE
switc h ), STO R ED a nd AQR pushbuttons to obtain α
display of the digitized waveform .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
h . CH ECK--T he crt display for alignment of the digitized
wavefo rm with the graticule center with in 0 .1 division .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

ί . ADJUST----If necessary, compromise the Hor iz Pos
Offset adju stment, R 380 for optimum alignment of the
digitize d wavefo rm with the g raticule center for both
horizontal c hannels .

j . Sequentially press the STOP, f and CR S1 push buttons
to obtain α cursor display .

k. Set the READOUT intensity control for α visible
ch a racter display .

Ι . Position the cursor to horizontal graticule center by
pressing the CRS1 > pushbutton on the f ront-pa nel
keyboard .

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
m. CHECK---The characte r readout should indicate α
horizontal d isplacement from t he left side of the gratiucle
of HCR D=5 .00 (±0.1) .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ11111111 ΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !11111111! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! Ι

η . Move the Signal Standardizer u nit to the Β HO R IZ
compartme n t .

ο . Press the STO P Β (HO R IZONTAL M ODE), STORED and
AQR p ushbuttons i n sequence to obtain α display of the
digitized waveform .

ρ . Repeat parts (j) t h roug h (m) for the Β HO R IZ
compartme n t .

q . R e-install ju mper Ρ630 to its lower-most position .

4-94

ΝΟΤΕ

If further adjustment of the digitizer system is
required, omit the remainder of this step . If
step Η6 is to be performed, continue with this
procedure .

r . Turn th e POWER switch OFF .

s . Remove t he MPU board as per the i n structions in the
Mainte nance section of the manual and re-install the
IACQ j umper .

t . Re-i nstall the MPU board .

H6. EXAMINE DIGITIZER HORIZONTAL
MATCHING (A25R228, A25111328)

ΝΟΤΕ

If the preceding step was not performed, first
perform step Η 1, then proceed.

Η6 . SETUP CON DITIONS

7854 Cont r ols :
H ORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α
CRT DIS PLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SCOPE

Test
Oscillosco pe

Test E q u i pme n t Control :
Test Oscillosco p e

Ve rtical Deflectio n . . . . . . . . . . . . . . . . . . . . . . . . . . 50 mv/ d iv
(500 mv/ d iv α2

pr obe ti p )
I nput Coup li n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DC
Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 n s/ d iv
Tr igge ri ng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac,l n tern al

Time Base
Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 ns/ d iv
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A u to,Ac,l n ter n al

Sig n al Sta n λ a rd izer
Test Selecto r Switc h

	

. . . . . . . . . . . . . . . . . . . . . . . V e r t or Hor iz
Corn Mo d e

Re p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 MHz

2874344Α

The components to which the test scope
probe is attached in this step are very fragile
and susceptible to static damage. Use care
when attaching and removing the probe .

α . Co nnect the test oscilloscope probe to the ju nction of
R243 a nd Τ237 (the 390 resistor at the rea r of the
ve r tical sampling br i dge a nd the associated to r oid lead ) .
Connect the probe ground to ΤΡ G ND .
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b. Set the test scope varia ble volts/div, vertical positio n
and horizontal positio n cont r ols fo r α 6 division d isplay
centered on the test scope crt graticule .

c . Set the test oscilloscope triggeri ng con t rols to obtain α
stable d isplay t riggered on the falling edge of the pulse .

d. EXAMINE- Displayed pulse width at vertical graticule
cente r (50% point) to be less than 11 ns .

e . ADJUST---Vert Strobe W idt h adjustmen t, R 228 (on
the Digitizer Board Α25), so the pulse width at vertical
graticule center is approxi mately eq ual to but less tha n
11 ns .

f . Remove the test scope probe and conn ect it to the
j unction of R343 and Τ337 (the 390 resistor at the rear
of the horizontal sampling bridge and the associated
toroid lead ) .

g . Set the test scope va r iable volts/div, vertical position
and ho rizontal positio n controls for α 6-d ivision d isplay
centered on the test scope c r t gratic ule .

h . EXAMINE--, Displayed p ulse widt h at vertical
g raticule center (50% poi n t) to be less than 11 ns .

i . ADJUST----H o r iz Strobe W idth adj ustment, R328 (on
the Digitize r Board Α25), so the pu lse width at vertical
graticule cente r is approxi mately equal to bu t less than
11 ns .

j . R emove th e test scope probe .

Ι . Set the Signal Standardize r Test selecto r switch to +
Step Resp .

m . Set th e Signal Sta ndardizer Amplitude a nd Positio n
cont r ols fo r α 6-division display, centered on th e crt
gratic u le .

η . Vary the time base Position control to move the
vertical m id point on the rising edge of the displayed pulse
to vertical and horizontal graticule center .

ο . Seq uentially press th e f, BOTH and AQR pushbutton
on the front-panel keyboard to obtain both α realtime and
α co ntinuously digitized display . It may be necessa ry to
va ry the Β INT ENSITY and STORED intensity controls to
make both traces easily visib le .

ρ . EXAMINE-- Displayed traces sh ould overlay with i n
0 .1 division .

q. ADJUST--If the d igitized display is to the r igh t of the
realtime display, adj ust the H or iz Strobe W idt h
adjustment, R328, clockwise to overlay the realtime a nd
digitized displays at gratic u le cente r .
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r . ADJUST--If the d igitized display is to the left of the
r ealti ιl-ι e d isp lay, ad j ust the Ve r t Strobe W i d t h
adjustment, R238, clockwise to overlay the realtime and
digitized d isp lays at gratic ule center .

s . ADJUST---If adj ustment of eithe r R328 or R238 as
described in parts (q) and (r) above will not horizontally
overlay th e traces at g raticu le cente r , a dj ust t he
remaining Strobe Width ad j ustmen t (R238 or R328)
clockwise to overlay the digitized a nd realtime d isplays .

ΝΟΤΕ

If this concludes the required Digitizer System
adjustments omit the remainder of this step .

t . Turn t he POWER switch O F F.

υ . R emove the MPU board as per the inst ructions in t he
Maintena nce section of this manual a nd remove the
IACQ ju mpe r .

ν . R e-install t he MPU boa rd a nd press the POWER switch
to on .

Η7 . ADJUST VERTICA L STEP RES PON S E
(A25R13, Α25R12, A25R 11, Α25R β0,
Α25Cβ1, Α25R58, Α25R40, A25C40,
Α25Cβ2, A19C195, A19 R195, A25C245)

ΝΟΤΕ

If the preceding step was notperformed, first
perform step Η 1, then proceed.

7854 Cont rols :
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Α
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R IGHT

Test Equipmen t Cont rols :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 μs/div

T riggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,l n te rn al

Signal Stan dard izer
Test Selector Switc h . . . . . . . . . . . . . . . . . . . . . . . V e rt o r H o r iz

+ Step
Rep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

α . Sequentially press the f, BOTH a nd AQR pus hbutons
on th e front-panel keyboa rd to obtain α realtime a nd α
con ti nuously digitized d isplay .
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b. Set th e Signal Standardizer Amplitude control to
maximum (fully clockwise) and use its Position control to
position the top of the displayed realtime step one
division above graticule center .

c. Using the time-base Position control, position the
leadi ng edge of the realti me positive step to 1 division
from the left edge of the graticule.

d. Sequ entially press th e STOP, STORED and AQR
pushbuttons on the front-pa nel keyboard to obtain α
continuously d igitized display.

e. EXAMINE--That the fi rst 3 .5μs of the step is within
0.05 d ivision of the remainder of the step.

f . ADJUST---the Vert Un ity Dot response adjustment,
C262, fo r minimum difference between the fi rst 3 .5μs
and the remainder of the step; adjustment of C262 is
accomplished by ch angi ng th e length or position of the
wire lea d inserted into the body of C262 .

g. Set the Signal Standardizer Amplitude and Position
controls fo r α 6-divisio n square-wave, vertically centered
on the graticule .

h . Set th e time-base trigge ring controls for α stable
d is play .

i . EXAMINE--_The displayed pulse for opti mum flat top
within 0.3 div (peak to peak) fo r the fi rst 20 ns afte r step
and withi n 0.06 divisio n th ereafter, with time-base
sweep rates a nd Sig nal Standardizer Rep Rates set as i n
Ta ble 4-7.

ΝΟΤΕ
The Realtime Vertical system (step F) must be
fully calibrated prior to performing the
following adjustments .

i . ADJUST--Compensation adjustments R13, R 12, R 11,
R58, C40, R40, C61, R60, C62 ,C245, C195 and R195
accord ing to Ta ble 4-7 fo r optimum flat top of the
displayed waveform .

j . Set th e Signal Standad izer Test selector switch to Vert
or Horiz - Step and use the Position control to center th e
6-division square-wave d isplay on the crt .

k. EXAMΙΝΕ--Displayed pu lse fo r optimum flat bottom
within 0.3 d ivision (peak to pea k abberations) for t he first
20 ns after step and withi n 0.06 division thereafter with
time base sweep r ates and Signal Standa rdize r Rep
Rates set as i n Table 4-7.

Ι . ADJUST---If necessary, compromise the settings of
the a djustments given i n Table 4-7 for optim um step
response to both positive and negative transitions.

m. Move the Signal Standa rd izer to th e LEFT VERT
compa rtment.
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A25C61, Α251360,
A25C62, A25C245
also A19C195,
A19R195 (on the
Vertical Channel
Switch Board Α19)

TA BLE 4-7
Vertical Step Response Adjustments

η . Sequentially press the STOP, LE FT (VERTICAL MODE
switch), STORED and AQR pushbuttons to obtain α
continuously d igitized display.

ο . Set the Sig nal Sta ndardizer Amplitude and Positio n
controls to obtain α 6-division square-wave d isplay
centered on the crt graticu le .

ρ . EXAM ΙΝΕ ---Displayed pulse to meet the criteria fo r
positive and negative transitions as i n pa rts (h) and (k) .

q. ADJUST----If necessary, compromise the setti ngs of
the adjustments given in Table 4-7 fo r optim um step
response to positive and negative transitions fo r both the
RIGHT VERT and LEFT VE RT compartments .

r . INTERACTION .-Adjustment of C245 will affect
Vertical Digitize r gai n and offset . If adjusted, steps Η4
and Η 8 m ust be performed.

ΝΟΤΕ

s. Turn the POWER switch to OFF .

If further adjustment of the digitizer system is
required, omit the remainder of this step.

t . Remove the MPU board as per instructio n in the
M aintenance section of th is man ual and re-install the
IACQ jumper.

υ . Re-i nstall the MPU boa rd .



Η 8. CH EC K/ADJU ST DIGITIZER VERTICAL
GAI N (A25R290)

ΝΟΤΕ

If the preceding step was not performed, first
perform step Η 1, excluding part α, then
proceed with the following instructions
beginning at part e.

The RO- WFM Gain adjustment in either step
GB2 or GB4 must be properly adjusted before
performing the following procedure.

7854 Con t r ols :
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEF T

Η 8 . SETUP CO NDITIONS

Test E g ιι i μmen t Co n t rols
Time B ase

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 μs/div
Trigge ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,l nte rn al

Sig n al Stan d a rd ize r
Test Selecto r Switc h . . . . . . . . . . . . . . . . . . . . . . . Ve rt o r H o r iz

Gai n
R e p R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kH z

α . Press the POWER switch to OF F.

b . Remove the MPU board as pe r the i n structions in the
Maintenance section of th is manual a nd re-i nstall the
IACQ j υιΤιρe r .

ε . R e-install the MPU board .

Time Base

d. Press the POWER switch to on .

2874-346

e . Press th e SCO PE pushbutton on the f ront-panel
keyboard to obtain α realtime display . It may be necessary
to set the Α I NTENSITY control for an easily visible
d isplay .

f . Set the time base T rigge ring and/or H oldoff controls
fo r α stable stai rcase display .

Calibration Part 11 ---7854
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g . Set the Signal Standardize r Position control to center
the waveform on the crt .

h . Sequ entially press the STORE D and AVE RAGE 10
pushbuttons on the f ront-panel keyboard to obtain α
d igitized stai rcase display . It may be necessary to va ry th e
STO R ED INTensity control to obtain α visible display .

i . Press the CRS2-1 p ushbutton on the f ront-pa nel
keyboard to obtain α cursor d isplay .

j . Press the CRS1 > and <CRS2 pushbuttons on the front-
panel keyboard to position the cursors to t he mi dpoints of
th e steps, 3 divisions a bove and 3 d ivisio n s below
graticule cente r (6 d ivisions apa r t ve r tically) .

k. Tur n the READOUT intensity control on and set it for α
viewa ble character display .

ΙΙΙ' ΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ- ΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙ ! ΙΙΙΙΙ 'd IIIIII
Ι . CH ECK---The character readout to be between ΔVC RD
_ ±5.94 and ΔVCRD = ±6.06 .
ΙΙΙ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙμΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1!ΙΙΙΙ

m . ADJU ST---The sampler Gain adjustment, R290, until
the requ irement of part ( Ι ) is met . (It will be necessa ry to
adj ust R290 α small amount and th en press the
AVERAGE 10 pushbutton on the front-panel keyboard to
obtain new cu rso r information : repeat as necessary .)

ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ
η . CH E CK--Vertical difference between curso rs to be 6
divisions ±0.06 divisio n in relatio n to th e crt gratic u le .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

ο . ADJUST-If necessary, compromise the setting of
R290 to bri ng bot h the nu meric data (cu rsor readou t) and
the displayed cu rve into th e limits given in pa r ts ( Ι ) and
(η ) respectively .

ρ . I N TERACTIO N---Adj ustm ent R290 may affect
Horizontal offset, step Η5 .

Ν ΟΤΕ

If this concludes the required Digitizer System
adjustments omit the remainder of this step.

q . Turn the POWER switch OFF .

r . Remove the MPU board as pe r the inst ructions in the
Maintenance section of th is manual a nd remove the
IACQ jumper .

s . Re-install the MPU board and press the POWER switch
to on .
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Η9. EXAMINE DIGITIZER BANDWIDTH

7854 Controls .

4-98

ΝΟΤΕ

If the preceeding step was not performed,
first perfo rm step F1, then proceed.

VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT

Ι
Signal Titne

Standardizer Base

	

cable

High-
Frequency
Sine-Wave
Generator

Test Equipment Controls
Time Base

Sweep R ate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 μ s%div
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnternal

Signal Standardizer
Test

	

Selector

	

Switch

	

. . . . . . . . . . . . . . . . . . . . V ert

	

or

	

Horiz
Freq Resp

High-Frequency Sine-Wave Generator
Reference Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 MHz

α . Sequentially press the STORED and AQR pushbuttons
on the front-panel keyboard to obtain α continuously
d igitized display .

b. W ith the H igh Frequency Sine-Wave Generator
connected to the Signal Standardizer Αυχ In-CW In (Freq
Resp) input via α 2Χ attenuator, set the Signal
Standardizer Amplitude control fully clockwise .

c . Set the high-frequency sine-wave generator for α 10-
division display at the reference frequency (less than 10
MHz) . (To obtain α 10-division display, first set for 8
divisions, then vertically position the display 1 d ivision
down using the Signal Standard izer Position control ;
then set the sine-wave generator to return the top of the
d isplay to the top of the graticule .)

d . Set the Signal Standardizer Amplitude and Position
controls for α 6-d ivision display centered on the graticule .
(The CW leveled indicator should be lit .)

e . Set the time base Triggering controls for α stable sine-
wave display .

f . Without changing the output amplitude, increase the
generator frequency to 475 MHz.

Ι . Turn the POWER switch to OFF .

Η 10 . ADJUST HORIZONTAL UNITY DOT
RESPONSE (A25C362)

Ext Τ- rig In

g . Set the time base sweep rate to 10 ns/division and the
sweep Mag switch to Χ10 .

h. EXAMINE---Crt d isplay to be greater then or equal to
4.24 d ivision peak-to-peak .

i . M ove the Signal Standardizer to the RIGHT VERT
compartment (leave signal connected) and set the
VERTICAL MODE switch to RIG HT .

j . EXAMINE- -Repeat parts (b) through (h) for the RIGHT
VΕRT compartment .

k . ADJUST-----If the guidelines of step (h) or (j) were not
met, perform steps Η 3, Η4, Η 7 and Η8 .

ΝΟΤΕ
If fur ther adjustment of the Digitizer System
is required, omit the remainder of this step .

m . Remove the MPU board as per the instructions in the
maintenance section of this manual and re-install the
IACQ j un ιper .

η . R e-install t he MPU board and press the POWER switch
to on .

ΝΟΤΕ

If the preceding step was not performed, first
perfo rm step Η 1, then proceed.

- bnc cable
Time Base

Signal
Standardizer

Pretrig Out

7854 Controls
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
CRT DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SCOPE

Test Equipment Controls :
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5 μs/div
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,External

Signal Standardizer
Test Selector Switch . . . . . . . . . . . . . . . . . . . . . Vert or Horiz

+Step
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kHz

2874-348
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α . Wit h α bnc cable connected from the Sig nal
Standardizer Pretrig Ou t to t he ti m e base E xt Tr ig In, set
th e Signal Standardize r Amplitude and time base
Triggering cont rols fo r α stab le, 6 divisio n d isplay,
t riggered on the positive slope .

b. Sequ entially press the STOR ED and AQR pu sh buttons
on the front-panel keyboard to obtain α contin uou sly
digitized display . It may be n ecessary to va ry th e STORED
INTensity con t r ol to view the display .

c . Move ju mper Ρ630 to its topmost positio n to
i nte rcha nge the display axes .

d . Set th e Signal Standa rd izer Amp lit ude control to
midra nge .

e . Set the time base Positio n contr ol to move t he
t r ansition of th e displayed pulse to 4 d ivisio n s left of
g r aticule center .

f . Set the Signal Standardizer Positio n con t r ol to move
the top of the d isplayed p ulse to 1 d ivision above
g raticule center .

g . Set th e Signal Standard izer Amp lit ude con t r ol to
maximu m (fu lly clockwise) .

h . EXA MI NE-The first 3 .5μ s of th e displayed pulse
shou ld vertically align with th e remainde r of the
displayed p ulse with i n 0.05 d ivision .

Ι . ADJU ST---The Ho r iz Unity Dot Response ad justment,
C362, should be adjusted for optimum vertical align ment
of t he fi r st 3.5μs of the d isplayed pulse with t he
remainder of the displayed pu lse .

j . Return ju m per Ρ630 to its original positio n .

ΝΟΤΕ

if fu rther adjustment of the digitize r system is
required, omit the remainder of this step .

k. Turn POWER switch to O FF .

Ι . Remove the MPU board as per the i nst ructions in the
M ai ntenance section of th is man ual a nd r e-i nstall the
IACQ jumper .

m . Re-i nstall the MPU board .

Η 11 . CHECK/ADJUST DIGITIZER Hill
ΖΟΝΤΑL GAIN

ΝΟΤΕ
If the preceding step was not performed, first
perfo rm step Η 1, then proceed.

REV JUL 1981
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The horizontal Ctr and Gain adjustments in
step E2 and the Horizontal Gain adjustment
in either step GB2 or GC3 must be properly
adjusted before performing the following
procedure.

7854 Controls
VERTICA L MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Signal

	

Time Base
Standard ize r

Test Equipirnent Controls
Time Βα s ιι

Sweep

	

R ate

	

.

	

. . . .

	

. . . . . . . . . . . . . .

	

. . . . .

	

.

	

.

	

. . . .

	

50 /is!ιΙιν
Triggering . . . . . . . . . . . . . . . . . . . . .

	

. . . . . ΑιιΙο ,Αc, Ιη t Πr παΙ

Sig n al Stand a rd ι ze r
Test Seleci ιι r Switch . . . . . . . . . . . . . . . . . . . . . V e rt or Ηο r ιι

ι S1e ςι
Re ςι Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 Π kHz

α . Set th e Sig nal Standardizer Amplitude a nd Position
con t r ols for α 6-division square-wave, centered on the c r t
g r aticu le .

b . Set the time base Triggering and Holdoff controls fo r α
stable display .

ε . U se α screwdrive r to set the time base unit f ron t- panel
Swp Cal ad j ustment fo r exactly one cycle per 2 horizontal
divisions .

d. Sequentially press th e STORED and AQR pushbuttons
on the f ron t pa nel keyboard to obtain α conti nuously
digitized d isplay .

1 W 1 μ 1! Ιιιιιιιιιι 15 ΙιιιιιιΙ 1 ΙιιιιιιιιιιιιιιιπιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιυΙ III ιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιιΙ 1 ιιιιιιιιιιιΙ Ιιιιιιιιιιιιιιιιι r ΙιιΙ 11 1 11111 1111 11111
e . C H EC K--The display fo r one cycle pe r 2 hor izontal
divisions over the cente r 8 ho r izontal d ivisio n s with i n
0.08 division .
ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙ 1 ΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙ kill

	

Wilill 111: 1111111111 ill
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Calibration Part 11--7854
Adjustment and Performance Check

f . ADJUST'--The Gain adjustment, R42 (on the
H orizontal Channel Switch and Pickoff Amplifier Board
Α 9), to align the square-wave transition points with the
graticule lines .

g . Sequentially press the STOP and CRS2-1 pushbuttons
on the front panel keyboard to obtain α cursor display .

h . Position t he cursors to the transitions at the second
and tenth vertical graticule lines .

i . Set the READOUT intensity control for α visible display
of the cursor position information .

11i' ΙΙιι 111' Ι U ΓΙρρΙσι 1ηρι, Ι ' ΙΠ ! ΙΙΡΠΙΙΙΙΙΙΙΙρΙΙΙΙ 4 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙ

j . CHECK---The character readout display to be between
ΔHCRD = 396 μs and ΔHCRD = 404 μs .

1111 1 11111111111111 , !'1 ΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙιΙΙΙΙΙιΝΙΙΙΙ 1 ΙΙΙΙΙΙΙΙ ' ΙΙ1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1 ΙΙΙΙΙ 1ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

k. ADJUST--If necessary, compromise the setting of the
Gain adjustment, R42, for optimum curve (display) and
numeric (character readout) gain as in parts (e) and (j) .

Ι . T urn POWER switch to OFF .

m. Remove the MPU board as per the instructions in the
Maintenance section of this manual and re-install the
IACQ jumper-

n . Re-install the MPU board .

Η12 . EXAMINE DIGITI ZER 1 MS LINEARITY AND
HIGH FREQUENCY TIMING (A9C41, A9R41, A9C65,
A9R65)

4-100

NOTE

The time base units Swp Cal adjustment
should be reset acco rding to the procedure
given in the Service Manual for the time base
in use.

ΝΟΤΕ

If further adjustment of the digitizer system is
required, omit the remainder of this step.

ΝΟΤΕ

If the preceeding step was not performed,
first perform step Η 1, then proceed.

7854 Controls:
VERTICAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LE F T
HORIZONTAL MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Β

Test Equipment Controls
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1 ms/div
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Auto,Ac,lnternal

Signal Standardizer
Test Selector Switch . . . . . . . . . . . . . Vert or Horiz Αυχ In
Rep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 kHz

Time Mark Generator . . . . . . . . . . . . . . . . . . . . . . . 1 ms markers

α . Press the SCOPE pushbutton on the front panel
keyboard to obtain α real time d isplay .

b . Set the Signal Standardizer Amplitude and Position
controls for α 2-division marker d isplay centered on the
crt .

c . Set the time base Triggering controls for α stable
display triggered on the rising edge .

d . Use α screwdriver to set the time base units front-
panel Swp Cal adjustment for exactly 1 marker per
division over t he center 8 divisions .

e . Sequentially press the front-panel STORED a nd AQR
pushbuttons to obtain α continuously digitized marker
d isplay .

f . EXAMINE--That markers align with t he
corresponding graticule lines within 0.05 d ivision .

g . Press the STOP pushbuttons on the front-panel
keyboard to terminate acquisition .

h. Move the time base to the Α HORIZ compartment and
set the HORIZONTAL MODE switch to Α .
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i . Press the AQR pushbutton on the front-panel to obtain
α continuously digitized marker display.

j . Use the time base Position control to align the center
time mark with graticule center .

k . EXAMINE-That the m arkers align with t he
corresponding graticule lines within 0.05 division .

Ι . ADJUST--If the guidelines in part (f) or (k) are not
met, steps Η6 and

	

H11 m ust be performed .

m. Press the STOP pushbutton on the front-panel key-
board to terminate acquisition .

η. Move the time base to the Β horizontal compartment and
set the HORIZONTAL MODE switch to Β.

ο. Press the AOR pushbutton on the front-panel to obtain α
continuously digitized display.

ρ . Set the time base sweep rate to 5 ns 1 division and the
sweep Mag switch to X1 0.

q . Apply α 2 ns sine wave and set the vertical amplifier
deflection for 2 divisions of display .

r. EXAMINE -- For 2 cycles over the center 8divisions of the
display within 0.2 division .

s. ADJUST---C41, R41, C65, and R65 for 2 cycles over the
center 8 divisions of the display.

REVJUL 1981

NOTE

Selected components A9C44 and A91744 are factory
selected to optimize High Frequency adjustments
C41, R41, C64, and R65.

t . Set the time base sweep rate to 10 ns/division and the
sweep Mag switch to X1 0.

υ . EXAMINE- For 1 cycle every 2 divisions over the center
8 divisions of the display within 0.16 division .

ν. ADJUST _If necessary, compromise the setting of High
Frequency adjustments C41, R41, C65, and R65 for opti-
mum 1 ns and 500 ps timing.

ω. Press the STOP pushbutton on the front-panel key-
board to terminate acquisition .

χ . Move the time base to the Α horizontal compartment and
set the HORIZONTAL MODE switch to Α.

Calibration Part ΙΙ-7854
Adjustment and Performance Check

γ . Press the AOR pushbutton on the front-panel to obtain α
continuously digitized display and perform parts (ρ) through
(ν) .

ΝΟΤΕ

High Frequency timing adustments may be compro-
mised to provide optimum timing for Α and Β
honίzontals, but the time base must be in the Β hori-
zontal compartment to provide access to αυ four
adjustments.

ΝΟΤΕ
If further adjustment of the digitizer system
is required, omit the remainder of this step.

z . Turn the POWER switch to OFF.

αα . Remove the MPU board as per instructions in the Main-
tenance section of this manual and re-install the ~ACO
jumper.

bb . Re-install the MPU board.

Η13. CHECK VERTICAL DIGITIZER NUMERIC
NOISE

ΝΟΤΕ
If the preceeding step was not perfo rmed,
first perform step Η1, then proceed.

7854 Controls
CRT DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . STORED
READO UT I n te nsity . . . . . . . . . . . . . . . .

	

, _ . . . . . . . . . . . M i dr a n ge

Test Equipment Cont rols
Time Base

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 m s/d ιν
Tr igge r i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Au to,Ac,l n te rn al



Calibration Part ΙΙ ----7854
Adjustment an d Performance Ch eck

α . Wit h the 7854 in STORED mode and the READOUT
intensity set fo r an easily visi b le display, press t he
PROG RAM ENTRY key on the Waveform Calculato r
keyboard to obtain α prog ra rrι d isp lay with α li ne poi nter
at the left side of t he crt .

b . Sequ entially press th e following keys to e nter th e
program required to c heck ι , u meric noise . Keystrokes
that will not appear in the program listing shown on th e
7854 crt are enclosed in parentheses () . Line nu mbers
are automatically added .

(f), CLS, 2, (f1, >CN S, 3, (f), >CNS, (NEXT),

GND, AQR , RM S, (NEXT),

2, C NS, +, 2, (f1, >CN S, (NEXT),

3, C N S, 1, +, 3, (f), >CN S, (NEXT),

1, 0, 0, χ<>γ, I F y> χ , 1, GOTO, (NEXT),

2, CN S, 3, C N S, /, (NEXT) .

Α listing of the program as it will appear on the 7854 crt
follows, i ncludi n g the line numbers automatically a dded .
Th is may be used to check the acc uracy of the program
as e ntered .

4-102

: ί 2 >CΝS 3 >
. =

	

cΝΙα ααβ απS
α92 2 CNS + 2 >C N S
803 3 CN$ Ε -:+

3
>CNS-

884 188 Χ <) Υ IFY> Χ 1 COTO
885 2 CNS 3 CN51 i .

ΝΟΤΕ

As the program is running, audible warnings
will be issued if the rear -panel A UDIBLE
ERROR/WA RNING switch is in the ON
position. This is normal.

c . After the prog ram h as been entered into the 7854
memory, sequentially press the EXE CUTE, (f) and STAR T
pus hbutto ns to run th e p rogram .

ΙίΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙ 1111111 ΙΙ 11 ΙΙΙΙ ΙΙΙ ' ΙΙΙΙ ~. ΙΙΙ ~ ΙΙΙΙ ΙΙΙΙΙΙΙΙ ' ΙΙΙ I ΙΙ 11'11 ΙΙΙΙΙΙ 1111111111111111 , 11111111

	

,111

	

111 !11111111111111111 Ill

	

Ill 11111111111111111
d . C HEC K---t he character d isplay at the lower edge of
th e crt to i ndicate 100 (100 RMS measu rements) and
less than or eq ual to 8.000m (the average of these
measu rements) . The remai nder of the display li ne should
be ignored .
1111111111111'11111111111!1111!111 1 11111111 11 Ι 1 ΙΙΙΙΙΙΙΙ : 111,1 ΙΙΙ 111'11111111',1111' 111111111111111111111111111111111111 , 1111

	

~' ΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙίΙΙΙΙΙΙΙΙΙΙΙΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙ '

If the instrument under test does not have the
Waveform Calculato r keyboard (Option OD),
numeric noise may be checked by manually
recording the RMS values obtained by
sequentally pressing the GND, AQR and RMS
keys on th e front-p anel Measurement
keyboard when set up as indicated above
(minus the Waveform Calculato r keyboard).
These measurements are totaled and divided
by the number of measurements taken
(averaged). Average noise is specified at 100
measurements.

Η 14. CHEC K HO R IZONTAL DIGITZER
NUMER IC NOIS E

If the preceeding step was not performed first
perform step Η 1, excluding part α, then
proceed with the following instructions. If the
preceeding step was performed, begin at step
c afte r setting up the instrument as shown
below.

7854 Controls
CRT DISPLAY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .STORE D
READO UT I n tensity . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . .
M i d range

Time B ase

ΝΟΤΕ

Ν ΟΤΕ

Η 14 . SETUP CO NDITIONS

Time Base installed
i n r igi d plugin extende r .
P l u gin extender connectors Al 1
an d 131 1 are disconnected .

Waveform
Calcu lato r
Keyboa rd

Test Equ ipme n t Controls
Time Base Un its

Sweep Rate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ins, div
Trigger ing . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . A ιι to,Ac,Ime rn al
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α . W it h t he 7854 in STO RED mode a nd the READOUT
intensity set for an easily visible display, press the
PROGRAM ENTRY key on t h e Waveform Calculato r
keyboa rd to obtain α program display with α li ne pointer
at t he left side of the crt .

b . Sequ entially press the following keys to ente r the
p rogram requ ired to ch eck numeric noise . Keystrokes
t hat will not appea r i n the prog ram listing s hown on the
7854 crt are enclosed in pa re ntheses (). Line n umbe rs
are a utomatically added .

ΝΟΤΕ

The following program is identical to the one
in step Η13 .

(f), CLS, 2, (f), >CNS, 3, (f), >CNS, (NEXT),

G ND, AOR , RM S, (NEXT),

2, CNS, +, 2, (f), >CN S, (NEXT),

3, CNS, 1, +, 3, (f), >CN S, (NEXT),

1, 0, 0, χ<>γ , IFy> χ , 1, GOTO, (NEXT),

2, CNS, 3, CNS, /, (NEXT) .

Α listi ng of the p rogram as it will appea r on t he 7854 crt
follows, including the line nu m bers added . Th is may be
used to check the accu racy of t he prog ram as ente red .

ί3 2 ?CΝS '3 >CHS
- ND A GR RMS

282 2 CNS + 2 >CNS
103 α CHS τ- + α }CHS
884 188 Χι >γ Ι F Υ > Χ , τ GQTO
885 Ζ CNS 3 CHS , ά
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Calibration Part ΙΙ ---7Β 54
Ad ju stment and Perfo rmance Check

c . With the All and Βl1 bnc connectors on the rigid
pl ug-in extender disconn ected , move j umper Ρ630 (on
the Digitize r Board Α25) to its topmost position to
i nterchange the d isplay axes of the digitized data .

d . Sequentially Press th e EXECU TE, (f) and START
pushbuttons on t h eWavefor ιrι Calcu lator keyboard to run
the program .

ΙΙι,ΙΙΙΙΙΙ 11111111111 ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΙΙΙΙ ! ΙΙΙΙΙΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΠΙΙΙ ' ΙΙΙ ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ !111141111111'11111111 ΙΙΙΙΠΙΙ ! ΙΙΙΙΙΠΙΙ ! ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙι
e . C HEC K---The character display at the lower edge of
th e crt to indicate 100 (100 RMS measurements) and
less th an o r equal to 10 μs (the average of these
measurements) . The remainder of the display li ne should
be igno r ed .
ΙΙΙΙ 11111111 II ΙΙΙΙ ' ΙΙΙΙΙΙΙΙΙΙΙ ΙιΙΗΙΙΠΙΙΙ 111111111111111 111 ΙΙΙΙ ΙΠΙΙΙΙΙ ΙΠ ΙιΙΙΙΙΙΠΙιΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ ' ΙΙΙΙΠΙΙΙΙιΙΙΙΙΙΙΙΙΙΙ 1 ΙιΙΙΙ 1 ΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙΙ

f . R eturn jumpe r Ρ 630 to its origi nal position .

ΝΟΤΕ
If the instrument under test does not have the
Waveform Calculato r keyboard (Option OD),
numeric noise may be checked by manually
recording the RMS values obtained by
sequentially pressing the GND, AOR and
RMS keys on the front-panel Measurement
keyboard when setup as indicated above
(minus the Waveform Calculator keyboard) .
These measurements are totaled and divided
by the number of measurements taken
(averaged) . Average noise is specified at 100
measurements.
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Calibration Part ΙΙ ---7854
Adjustment and Perfo rmance Ch eck

NOTE

If step G8 1,

	

H13 or

	

H14 has been performed, the Calculato r keyboard has been implicitly checked and the
following procedure need not be performed.

IAVrvEquipment Required : ^ (Numbers 4correspond to those listed in Table 4-6, Test Eq uipment) .
______

11 . CA LCU LATOR KEYBOA RD PRELI M I NAR Y
SETUP

No test equ ipment required .

α . Perform t he Adjustment and Perfo r mance Check
Power- Up Sequence .

b. Refer to Section 5, Instrument Options, and the
Change I nformation at the rear of th is manu al for any
modifications wh ich may affect this procedure .

c . See the ι = , σ 1 . POINT AND ΑDJU

	

4 10 ΕΙΝΓϊ ί.00ΆfίΐϊΝ S ί
foldout i n section 7, Diagrams and Circuit Board
Ill u st rations .

d . W it h t h e POWER switch O FF , conn ect the
CALCULATOR KEYBOARD to the rear-panel EXTERNAL
KEYBOARD connector .

e . Set the 7854 cont r ols as follows :

POWER switch . . . . . . . . . . . . . . 0η ( pushbutton in)
VERTICAL MOD E . . . . . . . . . . . . . . . . . . . . . . . . . . LEFT
VERT TRACE S EPARATION (Β ) . . . . . . . . M id range
Α TR IGGE R SO URCE . . . . . . . . . . . . . . . VERT MODE
Α INTEN SITY . . . . . . . . . . . . . Fu lly co unterclockwise
HO R IZONTAL M ODE . . . . . . . . . . . . . . . . . . . . . . . . . . Β
Β I NTE NSITY . . . . . . . . . . . . . Fu lly counte r clockwise
Β TRIGG ER SOUR CE . . . . . . . . . . . . . . . VERT MODE
FOCU S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Midrange
READOUT Intensity . . . . . . . . . . . . . . . . . . . . Mi drange
G RAT

	

ILLUM . . . . . . . . . . . . . . . . . . . . . . . . . As

	

desired

4-1 04

12 . EXAMINE KEYBOARD ADDRESSING

NOTE

First perform step Ι 1, then proceed.

7854 Controls
No c h a n ge i n settings

Test Equ i pmen t Con trols :
No test e quipme n t r equired .

12 . SETUP CO NDITION S

Waveform
Calculato r
Keyboard

α . Press the PROG RAM ENTRY/EXECUTE key on the
WAVEFORM CALCULATOR keyboard to obtai n α line
pointer d isplayed on the c r t .

b . Sequentially press the ENTER, ABS, MIN, CNS and
STOP keys on the WAVEFO RM CALCU LATOR keyboard .

c . EXAMINE----That as eac h key is pressed , the correct
name of the key is d isplayed on the c r t . This ve r ifies that
the keyboard is being properly addressed .
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Your 7854 Oscilloscope may be equipped with one or more instrument options . This section i n cl udes α brief desc r iption
of each available option, and an Option Information Locator Table . The Option Info rmation Locator lists all t he availa ble
options and tells wh ere t hey are mentioned in t h is manual . For further i nformation abou t options, see your Tekt ronix
Products catalog or contact your Tekt ronix Field Office .

OPTION 02

OPTION 03

OPTION OD

2 . Access to Waveform Calculator comm ands is denied .

OPTION 2D

OPTION 1S

OPTION 2S

WA RN ING

To avoid electric shock hazard, ope rating personnel must not remove the protective instrument covers .
Component replacement andinternal adjustments must be made by qualified service personnel only.

Option 02 is an Χ -Υ delay-compensation network to equalize sig nal delay between the vertical and horizontal deflection
systems . W it h t h is networ k in stalled a nd activate d , t he phase sh ift between the vertical and horizontal c h annels is
adjustable to less th an 2° from do to 1 MHz .

Option 03 i n cludes parts that enable the i n stru ment to meet the elect romagnetic compatibility listed in Section 2 of the
Operator s Manual .

OPTION 78

Option 78 subtit utes α

	

P11 p hosphor crt for the standard Ρ31 phosphor cr t .

Section 5

	

7854

Option OD deletes t he G P IB , the Waveform Calculator, and 2Κ of RAM from t he instru ment . Operation of the instrument
is not ch a nged , excep t fo r :

1 . GP IB/ΙΕΕΕ-488-1978 facilities are not available . R OS, keyboard command is made inope rative and the 1/0, SRQ, and
R EM OTE ONLY status ind icato r s a re no longe r ope rative . T he GP IB B INARY ADDRESS SELECTION switch and the 24 pin
G P I B connectors a re replaced with α blan k plate .

ΝΟΤΕ
The GPl8 facilities cannot be used withou t the Waveform Calculator.

Option 2D adds an add itional 4096 words of memory to expand program, constant, a nd wavefo rm storage capabilities .
Prog ram sto r age is inc reased to 1000 prog ram lines . Constant sto rage is i ncreased to 100 constants . Waveform storage
is in c reased to 5120 waveform data points . Otherwise, ope ration of the instrument is not ch anged .

Option 1S makes the currently a pplicable version of Diagnostic Memory Card, 067-0961-χχ , available at the time of
i nstrument p urch ase .

The 067-0961-χχ is α component of the digital service package and is not requ i red fo r inst rument operation .

Option 2S makes the currently applicable version of Signature Tables, 070-2972-χχ , available at th e time of instru me nt
purchase .



Instrument Options---7854

Th e 070-2972-χχ is required for signatu re a nalysis troubles hooting and is not requ ired for inst rument operation and/or
u nderstanding instrument operation .

POWER CO R D O PTIONS

Th e followi ng options can replace the standard power cord . Th is allows customers outside N ort h America to obtain
instrument with ιΥower plugs compati b le with thei r locales . 161-0066-00 is t he 115 V Nort h American standard .

Option

Α 1

Α2

Α3

Α4

Option 02

TA BLE 5-1

Option Information Locator

In
SectionΤηρ

Location Manual
Heading Info rmation

2 Χ -Υ Delay Provides α discussion of circu itry .
Theory of Compensation
O pe ration (Option 02)

4 Ch eck Χ -Υ Checkout p rocedu r e .
Calibration Compensation

(Option 02 Only)

Check/Adju st Checkout and ad j ustment procedure .
Χ -Υ Compensation
(Option 02 Only)

5 Option 02 I n cludes brief description of Option 02 .
I nstrumen t
Options

6 Α33 CKT L ist of electrical components uniq ue
Rep laceable BOARD ASSY; Χ -Υ to Option 02 .
Elect r ical
Parts

7 Diagram 10 S hows ci r cuitry uniqu e to Optio n 02 .
Diagrams and
Circuit B oard
Illust r ations 7854 Circu it S hows location of Α33 (Option 02)

Board Locations circu it board .

Assemblies S hows location of
Α9, Α10& Compensation B oard (Α33) .

Α33 (pullout)

Universal European, 220 V 161-0066-09

UK, 240 V 161-0066-10

Australian, 240 V 161-0066-11

North Am erican, 240 V 161-0066-12



Option

Option 03

Option 78

Option OD

Option 2D

Location In Manual
Section I Heading

5
Instrument
O ptions

TA BLE 5-1 (CO NT)
Option Information Locator

Option 03

Option 03
(pu llou t page)

Option 78

GA. Display
Systems

GC . Display
System

Option OD

Diagrams
19 a nd 35

Diagrams
30 and 32

Option 2D

Diag ram 30

Instrument Options----°7854

I nformation

Includes α brief description of Option 03 .

Provides α mechan ical parts list a nd an
exploded-view drawing of Option 03 .

Incl udes α brief description of Option 78 .

N ote d i r ecting calibrators of Option 03
instru ments to Display System procedure
GC .

Display System calibration procedure for
Option OD i nstru ments .

Inclu des α br ief desc r iption of Option OD .

All ci r cu it ry shown is deleted for Option OD

Pa rtial delection of ci r cuity fo r Option OD .

I n cl udes b rief description of Option 2D .

Components un iqu e to O ption 2D are
noted .

Sh ows ci r cuit ry added for Option 2D .
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TABLE 5-1 (CONT)
Option Information Locator

Location In Manual

Option Section I Heading Information

Option 1 S 2 Signature Mentions that the Diagnostic Memory
Theory of Analysis card is used when taking signatures .
Operation

3 Service M eans of identifying the diagnostic
Mai nten ance Identification firmware required .

Tag

Digital Brief description of Option 1S .
Troubleshooting

Equipment

5 Option 1 S Includes brief description of Option 1S .
Instrument
Options

Option 2S 2 Signature Mentions that signature tables are
Theory of Analysis required for signature analysis .
Operation

3 Service Means of identifying the required
Maintenance Identification signature tables .

Tag

Digital B rief descr iption of Option 2S .
Troubleshooti ng

Equ ip ment

5 Option 2S Includes brief description of Option 2S .
Instrument
Options

Options : Α 1 5 Power Cord Includes brief description of
Α2 I nstrument Options Options Al, Α2, Α 3, a nd Α4 .
Α3 Options
Α4



WH IC H O PTION S DOE S YOUR 7854 HAVE?
I n strume nts with one or more Option s (02, 03, 78, OD, 2D, Al, Α2, Α 3, Α4) will have α tag to identify each Option . Th e
tag(s) will be attached to t he rear of t he 7854 (see F ig . 5-1) . Instruments with Options 1 S o r 2S will have no
identification tags since those Options are not part of the 7854 .

Z AXIS INPUT

SIGNAL OUT

SINGLE αωεεη αεαε-ι

c~~ιυυ C~αυC~υCαι ~r~ ί] Γ:~Cι C~
CC:JCJL-JCJCJ[J 111-7C1C1ΠElΠ
ΠFIDIJC1ΒE]C0LI E]0C10
Ι~C1C~lC.~C~C~J~7l._J[.7 Γ~7C7C7f~C1
f_JC::ΓC J Γ~J C~J C~iCJ C~1 f:~1C~C~CJC~J [~
CJ[.:.JCIC~JC~C~J[~~C~J [~7C1C1~C~ C~
CJ C~C1C1C7 Γ~1 Γ~1 ΠC~CJC_]Π[_~J Γ_~
El 0ΠΕ1C]D0El0CJ0Γ1Ε Ε-Ι
C~1 L~CJCJf:J (~ Ι~J Ι~C~JC7 Ι~.JC~1:JC~
C~C1CJCelU CJ Cm1 [~ C~JCΓ~f CJC~Ι Γ~
0000000000000C
E-10000 E] F1U1 0 017-1 E -1 ElEl
C~ICJ[JC7C~1 Γ C~CC7C_7C7C: ~J CJC7
DΕl0 ΕlΠF1η00 ElC] ΙDΕ1E]

ε>πεΑ ~,ι~εναο. αο __---.-π π

Δ ADA USE .1.τωε ε 1-FID OIL'

CA U TI

T HI

	

MUST

ON
ερcπουηοεο .

νε εονε- REFER SERVICING τοQUALIFIED10 NOT

	

ιεααmmέία α

DISCONNECT POWER INPUT BEFORE REPI-ACINGFUSC

®071 04

Fig ure 5-1 . Location of Option i dentificatio n tags .

Instrument Options---7854

OPTION--- IDENTIFICATION
TAG(S)

2874-375
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Replacement p arts are available from or through your local

Tektronix, Inc. Field Office or represe n tative .

Changes to Tektronix instruments are sometimes made to

accommodate improved components as they become available,

and to give you the b enefit of the latest circuit improvements

developed in our engineering department. It is therefore impor-

tant, when ordering parts, to include the following information in

your order: Part number, instrument type or number, serial

number, and modification number if applicable.

If α p art you have ordered has been replaced with α new or

improved part, your local Tektronix, Inc. F ield Officeorrepresen-

tative will contact you concerning any change in p art number .

Change information, if any, is located at the rear of this

manual .

Α list of assemblies can be found at the beginning of the

Electrical Parts L ist . The assemblies are listed i n numerical order.

Whenthe complete component numberof apart is known, this list

will identify the assembly in which the part is located.

CROSS INDEX-MFR . CODE NUMB ER TO
MANUFACTURER

The M fr . Code Number to M anufacturer index for the

Electrical Parts List is located immediately after this page. The

Cross Index provides codes, names and addresses of manufac-

turers of components listed in t he Electrical Parts L ist .

Abbreviations conform to American National Standard Υ1 .1 .

COMPONENT" NUMBER (column one of the
Electrical Parts List)

Α numbering method has been used to identify assemblies,
subassemblies and parts. Examples of this numbering method

and typical expansions are illustrated by the following:

Example α.

	

component number

A23R1234 Α23 R1234

Assembly numb er

Example b.

	

component number

A23A2R1234
Assembly
number

ABBREVIATIONS

LIST OF ASSEMBLI ES

Read : Resistor 1234 ο1 Assembly 23

PARTS ORDERING INFORMATION

Α23

	

Α2_ R1234
Subassembly Circuit
number ω, number

Read: Resistor 1234 ο1 Subassembly 2 of Assembly 23

Section 6°--7854

Only the circuit number will appear on the diagrams and

circuit board illustrations. Each diagram and circuit board

illustration is clearly marked with the assembly number .

Assembly numbers are also marked on the mechanical exploded

views located in the Mechanical P arts L ist . The component

number is obtained by adding the assembly number prefix to the

circuit number .

The Electrical Parts L ist is divided and arranged by

assemblies in numerical sequence (e .g ., assembly Α1 with its

subassemblies and parts, precedes assembly Α2 with its sub-

assemblies and parts) .

Chassis-mounted parts have no assembly number prefix

and are located at the end of the E lectrical P arts L ist .

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates p art number to be used when ordering replace-

ment p art from Tektronix .

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the serial number at which the

part was first used . Column four (4) indicatesthe serial number at

which the p art was removed. No serial number entered i ndicates
p art is good for all serial numbers.

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an Item Name is separated from the

description by α colon ( :) . Because of space limitations, an Item

Name may sometimes appear as incomplete . For further Item

Name identification, theU.S . Federal Cataloging HandbookΗ6-1

can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

I ndicates thecodenumb er of theactu al manufacturer of the

part. (Code to nameand address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number.
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CROSS I N D EX--- MFR . COD E NUMBER TO MANUFACTURER

REV OCT 1981

Mfr . Co d e
OOOOL

Manufacturer -
MATSUSHITA ELECTRIC

Address
200 PARK AVENUE, 54TH FLOOR

City , State, Zip
NEW YORK, NY 10017

000οω UNITED CHEMICON , INC . 731 JAMES STREET SYRACUSE , NY 13203
00779 AMP, INC . Ρ 0 BOX 3608 HARRI SBURG, PA 17105
00853 SANGAMO ELECTRIC CO ., S . CAROLINA DIV . Ρ 0 BOX 128 PICKENS, SC 29671
01002 GENERAL ELECTRIC COMPANY, INDUSTRIAL

AND POWER CAPACITOR PRODUCTS DEPARTMENT JOHN STREET HUDSON FALL S, NY 12839
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE, WI 53204
01295 TEXAS INSTRUMENTS, INC ., SEMICONDUCTOR Ρ 0 BOX 5012, 13500 Ν CENTRAL

GROUP EXPRE SSWAY DALLAS, TX 75222
01961 PULSE ENGINEERING, INC . 7250 CONVOY COURT SAN DIEGO, CA 92111
02111 SPECTROL ELECTRONICS CORPORATION 17070 EAST GALE AVENUE CITY OF INDUSTRY, CA 91745
02735 RCA CORPORATION, SOLID STATE DIV I SION ROUTE 202 SOMERVILLE, NY 08876
02777 HOPKINS ENGINEERING COMPANY 12900 FOOTHILL BLVD . SAN FERNANDO, CA 91342
03508 GENERAL ELECTRIC COMPANY, SEMI-CONDUCTOR

PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE , NY 13201
03888 ΚDΙ PYROF ILM CORPORATION 60 S JEFFERSON ROAD WHIPPANY, NJ 07981
04222 AVX CERAMICS, DIVISION OF AVX CORP . Ρ 0 BOX 867, 19TH AVE . SOUTH MYRTLE BEACH, SC 29577
04713 MOTOROLA, INC ., SEMICONDUCTOR PROD. DIV . 5005 Ε MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036
05347 ULTRONIX, INC . 461 Ν 22ND STREET GRAND JUNCTION, co 81501
07263 FAIRCHILD SEMICONDUCTOR , Α DIV. OF

FAIRCHILD CAMERA AND INSTRUMENT CORP . 464 ELLIS STREET MOUNTAIN VIEW, CA 94042
07716 TRW ELECTRONIC COMPONENTS, IRC FIXED

RES ISTORS, BURL INGTON DIV . 2850 MT . PLEASANT BURLINGTON, IA 52601
08806 GENERAL ELECTRIC CO ., MINIATURE

LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND, OR 44112
09023 CORNELL-DUBILIER ELECTRONIC DIVI SION

FEDERAL PAC IFIC ELECTRIC CO . 2652 DALRYMPLE ST . SANFORD, NC 27330
12954 S IEMENS CORPORATION , COMPONENTS GROUP 8700 Ε THOMAS RD, Ρ 0 BOX 1390 SCOTTSDALE , AZ 85252
12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, ΜΑ 02172
14193 CAL-R , INC . 1601 OLYMPIC BLVD . SANTA MONICA, CA 90404
14298 AMERICAN COMPONENTS, INC ., AN

INSILCO COMPANY 8TH AVE . AT HARRY STREET CONSHOHOCKEN , ΡΑ 19428
14433 ΙΤΤ' SEMICONDUCTORS 3301 ELECTRONICS WAY

Ρ 0 BOX 3049 WEST PALM BEACH, FL 33402
14552 MICRO SEMICONDUCTOR CORP . 2830 Ε FAIRV IEW ST . SANTA ΑΝΑ , CA 92704
14936 GENERAL INSTRUMENT CORP ., SEMICONDUCTOR

PRODUCTS GROUP Ρ . Ο . BOX 600,600 W. JOHN 5Τ . HICKSVILLE, NY 11802
15454 RODAN INDUSTRIES, INC . 2905 BLUE STAR ST . ANAHEIM, CA 92806
16299 CORNING GLASS WORKS, ELECTRONIC

COMPONENTS DIVI SION 3900 ELECTRONICS DR . RALEIGH, NC 27604
18324 S IGNETI CS CORP . 811 Ε . ARQUE S SUNNYVALE, CA 94086
22229 SOLITRON DEVICE S, INC .,

SEMICONDUCTOR GROUP 8808 BALBOA AVENUE SAN DIEGO ΟΡΕΑ5, CA 92123
24546 CORNING GLASS WORKS, ELECTRONIC

COMPONENTS DIVI SION 550 HIGH STREET BRADFORD, PA 16701
25088 SIEMENS CORP . 186 WOOD AVE . S ISELIN, NJ 08830
26805 ΟΜΝΙ SPECTRA INC .,

MICROWAVE CONNECTOR DIV. 140 FOURTH AVE WALTHAM , MA 02154
27014 NATIONAL SEMICONDUCTOR CORP . 2900 SEMICONDUCTOR DR . SANTA CLARA, CA 95051
32997 BOURNS, INC., TRIMPOT PRODUCTS DIV . 1200 COLUMBIA AVE . RIVE RSIDE, CA 92507
34335 ADVANCED MICRO DEVICES 901 THOMPSON PL . SUNNYVALE , CA 94086
50157 MIDWEST COMPONENTS INC . Ρ . 0. BOX 787

1981 PORT CITY BLVD . MUSKEGON, MI 49443
50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304
50558 E LECTRONIC CONCEPTS, INC . 526 INDUSTRIAL WAY WEST ΕΑΤΟΝΤΟWΝ , NJ 07724
51642 CENTRE ENGINEERING INC . 2820 Ε COLLEGE AVENUE STATE COLLEGE, PA 16801
52306 HIGH VOLTAGE DEVICE S, INC . 7485 AVENUE 304 VISALIA, CA 93277
52769 SPRAGUE GOODMAN ELEC ., INC . 134 FULTON AVENUE GARDEN C ITY PARK, NY 11040
52961 PRODUCTS SERVICES CO . 86365 COLLEGE VIEW RD . EUGENE, OR 97405
53944 ELT INC ., GLOW LITE DIVIS ION BOX 698 PAULS VALLEY, OK 73075
54473 MATSUSHITA ELECTRIC, CORP . OF AMERICA 1 PANASONIC WAY SECAUCUS, NJ 07094
55210 GETTIG ENG . AND MFG. COMPANY PO BOX 85, OFF ROUTE 45 SPRING MILLS, PA 16875
55680 NICHICON/AMERICA/CORP . 6435 Ν PROESEL AVENUE CHICAGO, IL 60645
56289 SPRAGUE ELE CTRIC CO . 87 MARSHALL 5Τ. NORTH ADAMS, MA 01247
59660 TUSONIX INC . 2155 Ν FORBES BLVD TUCSON, AZ 85705
71279 CAMBRIDGE THE RMIONI C CORP . 445 CONCORD AVE . CAMBRIDGE, MA 02138
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Mfr . Code M an u fact u rer Add ress City, State, Zip

71400 BUSSMAN MFG ., DIVIIONS OF MCGRAW-
EDISON CO . 2536 W. UNIVERSITY ST . ST . LOUIS, MO 63107

72982 ERIE TECHNOLOGICAL PRODUCTS, INC . 644 W . 12TH ST . ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC ., HELIPOT DIV . 2500 HARBOR BLVD . FULLERTOΝ , CA 92634
73803 TEXAS INSTRUMENTS, INC ., METALLURGICAL

MATE RIALS DIV . 34 FOREST STREET ATTLEBORO, MA 02703
73899 JFD ELECTRONICS COMPONENTS CORP . ΡΙΝΕΤRΕΕ ROAD OXFORD, NC 27565
74970 JOHNSON, Ε . Σ ., CO . 299 10TH AVE . S . W . WASECA, MN 56093
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED

RESISTORS, PHILADELPHIA DIVISION 401 Ν . BROAD 5Τ . PHILADELPHIA, PA 19108
76493 BELL INDUSTRIES, INC .,

MILLER, J . W., DIV . 19070 REYES AVE ., Ρ 0 BOX 5825 COMPTON, CA 90224
76854 OAK INDUSTRIES, INC., SWITCH DIV . S . MAIN 5Τ . CRYSTAL LAKE, IL 60014
77342 ΑΜ} INC ., POTTER AND BRUMFIELD DIV . 200 RICHLAND CREEK DRIVE PRINCETON, IN 47670
78488 STACKPOLE CARBON CO . ST . MARYS, PA 15857
79727 C-W INDUSTRIES 550 DAVISVILLE RD.,P 0 BOX 96 WARMINISTER, PA 18974
80009 TEKTRONIX, INC . Ρ 0 BOX 500 ΒΕΑϋΕΑΤΟΝ , OR 97077
80031 ELECTRA-MIDLAND CORP ., MEPCO DIV . 22 COLUMBIA ROAD MORRISTOWN, NJ 07960
81073 GRAYHILL, INC . 561 HILLGROVE AVE ., PO BOX 373 LA GRANGE, IL 60525
82389 SWITCHCRAFT, INC . 5555 Ν . ELSTON AVE . CHICAGO, IL 60630
83003 VARO, INC . Ρ 0 BOX 411, 2203 WALNUT STREET GARLAND, TX 75040
84411 TRW ELECTRONIC COMPONENTS, TRW CAPACITORS 112 W . FIRST 5Τ . OGALLALA, NE 69153
88407 BULOVA WATCH CO . INC . ELECTRONICS DIV . 61-20 WOODSIDE AVE WOODSIDE, NY 11377
90201 MALLORY CAPACITOR CO ., DIV . OF 3029 Ε . WASHINGTON STREET

Ρ . Α. MALLORY AND CO ., INC . Ρ . 0 . BOX 372 INDIANAPOLIS, IN 46206
91418 RADIO MATERIALS COMPANY, DIV . OF P .R .

MALLORY AND COMPANY, INC . 4242 W BRYN MAWR CHICAGO, IL 60646
91637 DALE ELECTRONICS, INC . Ρ . 0. BOX 609 COLUMBUS, NE 68601
95275 VITRAMON, INC . Ρ 0 BOX 544 BRIDGEPORT, CT 06601
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REV OCT 1981

Tektronix Serial/M od el No . Mfr

Com p onent No . Part No .~ Eff -7Dscont Name & Description Code Mfr Part N umber

Α1 670-0702-03 CKT BOARD ASSY :GRATICULE LAMPS 80009 670-0702-03
--°°--- ------ (NO ELECTRICAL PARTS)

Α2 670-5840-00 Β0101 ο0 Β010194 CKT BOARD ASSY :MODE SWITCH 80009 670-5840-00
Α2 670-5840-01 Β010195 CKT BOARD ASSY : MODE SWITCH 80009 670-5840-01
Α3 670-5854-00 CKT BOARD ASSY : FRONT PANEL 80009 670-5854-00
Α4 670-5853-00 CKT BOARD ASSY : FRONT PANEL BUTTON 80009 670-5853-00

Α5 670-5842-00 Β010100 Β030859 CKT BOARD ASSY:INTENSITY CONTROL 80009 670-5842-00
Α5 670-5842-01 Β030860 CKT BOARD ASSY: INTENSITY CONTROL 80009 670-5842-01
Α6 670-5843-00 Β010100 Β030859 CKT BOARD ASSY : POT ADJUST 80009 670-5843-00
Α6 670-5843-01 Β030860 CKT BOARD ASSY: PO'Τ ADJUST 80009 670-5843-01
Α7 670-5852-00 Β010100 Β010599 CKT BOARD ASSY:AUX REGULATOR 80009 670-5852-00
Α7 670-5852-01 Β010600 CKT BOARD ASSY:AUX REGULATOR 80009 670-5852-01

Α8 670-5844-00 Β010100 Β020175 CKT BOARD ASSY : MOTHER 80009 670-5844-00
Α8 670-5844-01 Β020176 CKT BOARD ASSY : MOTHER 80009 670-5844-01

------- ----- (NO ELECTRICAL PARTS)
Α9 670-5839-00 CKT BOARD ASSY : HORIZ CHANNEL SW 80009 670-5839-00
Α10 670-3960-00 CKT BOARD ASSY :HORIZ INTERCONNECT 80009 670-3960-00

---°-- --_-- (NO ELECTRICAL PART S)

Α11 670-5836-00 Β010100 Β010189 CKT BOARD ASSY :KAIN INTERFACE 80009 670-5836-00
Α11 670-5836-01 Β010190 CKT BOARD ASSY :MAIN INTERFACE 80009 670-5836-01
Α12 670-5959-00 Β010100 Β010115 CKT BOARD ASSY :CONTROL RECT 80009 670-5959-00
Α12 670-5959-01 Β010116 CKT BOARD ASSY :CONTROL RECT 80009 670-5959-01
Α13 670-3957-02 CKT BOARD ASSY :TRIGGER SELE CT 80009 670-3957-02
Α14 670-5837-00 Β010100 Β010184 CKT BOARD ASSY : LOG IC 80009 670-5837-00

Α14 670-5837-01 Β010185 CKT BOARD ASSY : LOGIC 80009 670-5837-01
Α15 670-5835-00 CKT BOARD ASSY :SIGNAL OUTPUT 80009 670-5835-00
Α16 670-4641-00 CKT BOARD ASSY : FAN 80009 670-4641-00
Α17 670-5833-00 CKT BOARD ASSY : HORIZONTAL OUTPUT 80009 670-5833-00
Α18 670-5832-00 Β010100 Β030919 CKT BOARD ASSY : VERTICAL OUTPUT 80009 670-5832-00
Α18 670-5832-01 Β030920 CKT BOARD ASSY : VERTICAL OUTPUT 80009 670-5832-01

Α19 670-5838-00 Β010100 Β030899 CKT BOARD ASSY :VERTICAL CHANNEL SW 80009 670-5838-00
Α19 670-5838-01 Β030900 CKT BOARD ASSY : VERTICAL CHANNEL SW 80009 670-5838-01
Α20 670-5841-00 Β010100 Β010180 CKT BOARD ASSY : HIGH VOLTAGE 80009 670-5841-00
Α20 670-5841-01 Β010181 Β010419 CKT BOARD ASSY : HIGH VOLTAGE 80009 670-5841-01
Α20 670-5841-02 Β010420 CKT BOARD ASSY : HIGH VOLTAGE 80009 670-5841-02
Α21 670-5834-00 CKT BOARD ASSY : Z-AXIS 80009 670-5834-00

Α22 670-5960-00 Β010100 Β010115 CKT BOARD ASSY : LV REGULATOR 80009 670-5960-00
Α22 670-5960-01 Β010116 CKT BOARD ASSY : LV REGULATOR 80009 670-5960-01
Α23 670-6259-00 CKT BOARD ASSY :P .S . INVERTER 80009 670-6259-00
Α24 119-1048-00 DELAY LINE ,ELEC :65NS,50 OHMS 80009 119-1048-00

------ ----- (NO ELECTRICAL PARTS)
Α25 670-5850-00 CKT BOARD ASSY :DIG IT I ZER 80009 670-5850-00

Α26 670-5846-00 CKT BOARD ASSY :CONTROL LOGIC 80009 670-5846-00
Α27 670-5845-00 Β010100 Β010299 CKT BOARD ASSY :M. P .U . 80009 670-5845-00
Α27 670-5845-01 Β010300 CKT BOARD ASSY :M. P .U . 80009 670-5845-01
Α28 670-5848-00 CKT BOARD ASSY :RAM 80009 670-5848-00
Α28 670-5848-02 Β010100 Β010380 CKT BOARD ASSY :4K EXPANDED RAM 80009 670-5848-02

------ ----- (OPTION 2D ONLY)

Α28 670-5848-06 Β010381 CKT BOARD ASSY :4K EXPANDED RAM 80009 670-5848-06
----- ----- (OPTION 2D ONLY)

Α29 670-5851-00 CKT BOARD ASSY : DISPLAY 80009 670-5851-00
Α30 670-5849-00 CKT BOARD ASSY :G . P . I . B . 80009 670-5849-00
Α31 670-5847-00 CKT BOARD ASSY : ROM 80009 670-5847-00
Α32 670-5855-00 CKT BOARD ASSY : REAR PANEL CONNECTOR 80009 670-5855-00

Α33 670-3959-00 Β010100 Β020670 CKT BOARD ASSY :X-Υ COMPENSATION 80009 670-3959-00
---- "-- ------ (OPTION 02 ONLY)

Α33 670-3959-01 Β020671 CKT BOARD ASSY :X-Υ COMPENSATION 80009 670-3959-01
----- ----- (OPTION 02 ONLY)

Α34 670-5860-00 CKT BOARD ASSY : DISPLAY FOLLOWER 80009 670-5860-00
------- ------ (NO ELECTRICAL PART S)
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Com po nent No .
Tektro nix Serial/M od el No .
__Part No . Ett Dscont Name & Desc r i p tio n_ . ..__,._.-

Mfr
Code Mf r Part N umber

Α35 670-5860-00 CKT BOARD ASSY :DISPLAY FOLLOWER 80009 670-5860-00
---°-- ----- (NO ELECTRICAL PARTS)

Α36 670-5795-00 CKT BOARD ASSY :ELECTRONICS 80009 670-5795-00
Α37 670-5796-00 CKT BOARD ASSY : BUTTON 80009 670-5796-00

Α1 ----- ------ CKT BOARD ASSY :GRATICULE LAMPS
AlDS42 150-0029-00 LAMP , INCAND:6 .3V ,0 .20A 08806 349
AIDS43 150-0029-00 LAMP , INCAND :6 .3V ,0 .20A 08806 349
AIDS44 150-0029-00 LAMP , λNCAND :6 .3V ,0 .20A 08806 349

Α2 ----°- ----- CKT BOARD ASSY :MODE SWITCH
A2C1 283-0111-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8121-N088Z5U104M
A2C15 283-0111-00 CAP .,FXD,CER DI :O . lUF ,20%,50V 72982 8121-NO88Z5U104M
A2C16 285-1006-00 CAP ., FXD, PLSTC :0 .22UF ,2%,50V 80009 285-1006-00
A2C22 283-0115-00 CAP .,FXD,CER DI :47PF ,5%,200V 59660 805-519-CO F0470J
AZC27 283-0115-00 CAP .,FXD,CER DI :47PF,5%,200V 59660 805-519-COF0470J

A2C61 283-0111-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8121-N088Z5U104M
A2C62 283-0111-00 CAP ., FXD,CER DI :O . lUF ,20%,50V 72982 8121-NO88ZSU104M
A2C70 283-0111-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8121-N088ZSU104M
A2C72 283-0111-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8121-NO88Z5U104M
A2CR26 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A2CR58 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α

A2CR89 152-0066-03 SEMICOND DEVICE :RECT,S I ,400V ,1A 80009 152-0066-03
A2CR90 152-0066-03 SEMICOND DEVICE :RECT,S I ,400V, lA 80009 152-0066-03
A2CR91 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A2CR92 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A2CR93 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152 R
A2CR94 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R

A2CR95 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 IN4152R
A2CR96 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α
A2CR97 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152R
A2CR98 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 ΙΝ4152Α
A2CR99 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152 R
A2CR100 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,ISOMA 01295 1Ν4152Α

A2CR101 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1N4152R
A2CR102 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1N4152R
A2CR103 152-0141-02 SEMICOND DEVICE :S IL ICON ,30V ,150MA 01295 1Ν4152Α
A2CR104 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 IN4152R
A2CR105 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1Ν4152Α
A2CR106 152-0075-00 SEMICOND DEV ICE :GE ,25V ,40MA 14433 G866

A2CR107 152-0075-00 SEMICOND DEVICE :GE ,25V ,40MA 14433 G866
A2CR108 152-0075-00 SEMICOND DEVICE :GE ,25V ,4014A 14433 G866
AZCR109 152-0075-00 SEMICOND DEVICE :GE ,25V ,40MA 14433 G866
A2CR117 152-0075-00 SEMICOND DEVICE :GE ,25V ,40MA 14433 G866
A2CR118 152-0075-00 SEMICOND DEVICE :GE ,25V ,40MA 14433 G866
A2CR121 152-0242-00 SEMICOND DEVICE :SILICON,225V ,200MA 07263 FDH5004

A2DS101 150-0057-01 LAMP , INCAND:5V ,0 .115A,WIRE LD,SEL 76854 17AS15
A2DS102 150-0057-01 LAMP , INCAND :5V ,0 .115A , WIRE LD,SEL 76854 17AS15
A2DS103 150-0057-01 LAMP , INCAND:5V ,0 .115A, WIRE LD,SEL 76854 17AS15
A2DS104 150-0057-01 LAMP , INCAND:5V ,O .115A,WIRE LD,SEL 76854 17AS15
A2DS105 150-0057-01 LAMP , INCAND :SV ,0 .115A ,WIRE LD,SEL 76854 17AS15
A2DS106 150-0057-01 LAMP , INCAND :5V ,0 .115A, WIRE LD,SEL 76854 17AS15

A2DS107 150-0057-01 LAMP , INCAND:5V ,0 .115A,WIRE LD ,SEL 76854 17AS15
A2DS108 150-0057-01 LAMP , INCAND:5V ,0 .115A,WIRE LD ,SEL 76854 17AS15
A2DS109 150-0057-01 LAMP , INCAND :SV ,0 .115A,WIRE LD,SEL 76854 17AS15
A2L31 108-0440-00 COIλ.,RF :8UH,TOROIDAL INDUCTOR 80009 108-0440-00
A2Q15 151-0192-03 TRANSISTOR :SILICON,NPN 80009 151-0192-03
A2Q17 151-0192-03 TRANSISTOR:SILICON , NPN 80009 151-0192-03
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Component No .
A2Q91

Tektronix Serial/M odel No .
Part No . Eff Dsco n t-_.

ι -151-0190-05

Name & Description_
TRANSISTOR:S ILICON,NPN

Mfr
Code
80009

M fr Part Num ber
151-0190-05

A2Q92 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05A2Q93 151-0190-05 TRANSISTOR:S IL ICON ,NPN 80009 151-0190-05
A2Q94 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05A2Q95 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05
A2Q96 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05

A2Q97 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05
A2Q98 151-0190-05 TRAN SISTOR :SILICON,NPN 80009 151-0190-05
A2Q99 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05
A2Q114 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
A2Q120 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05
A2Q121 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05

Α2Α1 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
A2R2 315-0472-00 RES.,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725A2R3 315-0472-00 RES ., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
ΑΖΑ4 315-0472-00 RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
A2R5 315-0472-00 RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
Α2Α6 315-0472-00 RES ., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

A2R7 315-0472-00 RES ., FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
Α2Α8 315-0472-00 RES ., FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
A2R9 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
Α2Α12 321-0258-00 RES .,FXD , FILM:4 .75K ΟΗΜ,1%,0 .125W 91637 MΣF 1816G47500F
A2R13 315-0823-00 RES .,FXD ,CMPSN :82K OHM,5%,0 .25W 01121 CB8235
A2R14 321-0822-06 RES ., FXD , FILM:1 .76K ΟΗΜ,0 .25%,0 .125W 91637 MFF1816C176000

Α2Α15 311-1223-00 RES ., VAR , NONWIR : TRMR,250 OHM,0 .5W 02111 63Μ251Τ602
Α2Α16 321-0321-07 RES .,FXD,FILM:21 .5K ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816C21501B
A2R17 315-0362-00 RE S ., FXD ,CMPSN :3 .6K OHM,5%,0 .25W 01121 CB3625
A2R19 321-0321-07 ΑE S ., FXD ,F ILM :21 .5K ΟΗΜ,0 .1%,0 .125W 91637 MFF1816C21501 B
Α2Α22 308-0307-00 RES ., FXD ,WW :5K ΟΗΜ,1%,3W 91637 RS2B-BSOOOOF
A2R23 321-0166-00 RES .,FXD,FILM :523 ΟΗΜ ,1%,0 .125W 91637 MFF1816G523ROF

Α2Α24 315-0223-00 RES ., FXD ,CMPSN :22K ΟΗΜ ,5%,0.25ω 01121 CB2235
Α2Α25 311-1225-00 RES .,VAR,NONWIR :IK ΟΗΜ ,20%,0 .50W 32997 3386F-704-102
A2R26 315-0512-00 RES ., FXD ,CMPSN :5 .1K ΟΗΜ,5%,0 .25W 01121 CB5125
A2R27 321-1611-07 RES .,FXD , F ILM :550 ΟΗΜ,0.1%,0 .125W 91637 MFF1816C550ROB
A2R31 321-1612-07 RES .,FXD,FILM :4 .455K ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816C44550 B
Α2Α32 321-1611-07 RES .,FXD,FILM :550 ΟΗΜ,0.1%,0 .125W 91637 MFF 1816C550ROB

A2R33 321-1612-07 RES .,FXD,FILM :4.455K ΟΗΜ , Ο .1%,0 .125W 91637 MFF 1816C44550 B
Α2Α34 321-1611-07 RES .,FXD ,FILM :550 ΟΗΜ,0 .1%,0 .125W 91637 MFF 1816CSSOROB
A2R35 321-1612-07 ΑES.,FXD, FILM :4.455K οΗΜ ,0 .1 Χ ,0 .125ω 91637 MFF1816C44550B
Α2Α36 321-0813-07 RES .,FXD,FILM:495 οΗΜ,0 .1%,0 .125W 91637 MFF1816C495ROB
A2 R54 315-0362-00 RES ., FXD ,CMPSN :3 .6K ΟΗΜ,5%,0 .25W 01121 CB3625
A2R55 315-0102-00 RES ., FXD,CMPSN :1K OHM,5%,0 .25W 01121 CB1025

A2R56 315-0511-00 RES ., FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
Α2Α58 315-0302-00 RES .,FXD,CMPSN :3K OHM,5%,0.25W 01121 CB3025
A2R72 315-0751-00 RES ., FXD ,CMPSN :750 OHM,5%,0 .25W 01121 CB 7515
Α2Α74 315-0682-00 RES .,FXD,CMPSN :6 .8K OHM,5%,0 .25W 01121 CB6825
A2R75 311-1373-00 RES .,VAR ,NONWIR:5K ΟΗΜ,20%,1W 01121 73U4GO40L502M
Α2Α81 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0.25W 01121 CB3025

Α2Α82 315-0474-00 RES ., FXD ,CMPSN :470K OHM,5%,0 .25W 01121 CB4745
Α2Α83 315-0362-00 ΑES ., FXD ,CMPSN :3 .6K OHM,5%,0 .25W 01121 CB3625
Α2Α84 315-0682-00 RES ., FXD ,CMPSN:6 .SK OHM,5%,0 .25W 01121 CB6825
A2 R85 315-0682-00 RES ., FXD ,CMPSN :6 .SK OHM,5%,0 .25W 01121 CB6825
A2R86 315-0474-00 RES .,FXD ,CMPSN :470K OHM,5%,0 .25W 01121 CB4745
A2 R87 315-0474-00 RES .,FXD,CMPSN:470K OHM,5%,0 .25W 01121 CB4745
A2R88 315-0682-00 RES ., FXD ,CMPSN:6 .8K OHM,5%,0 .25W 01121 CB6825
Α2R91 315-0162-00 κES .,FXD ,CMPSN :1 .6K OHM,5%,0 .25W 01121 CB1625
A2R92 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
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Component No .
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Serial/Model No .
Eff Dscont _ Name & DescriptionΦ~ _

RES .,FXD,CMPSN:3K OHM,5%,0 .25W

Mfr
Code
01121

Mfr Part Num ber
CΒ3ο25~

A2R94 315-0302-00 RES .,FXD,CMPSN :3K OHM,5%,0 .25W 01121 CB3025Α2Α95 315-0162-00 RE S ., FXD,CMPSN:1 .6K OHM,5%,0 .25W 01121 CB1625A2R96 315-0162-00 RES ., FXD,CMPSN:1 .6K OHM,5%,0 .25W 01121 CB1625
A2R97 315-0302-00 RES ., FXD,CMPSN :3K OHM,5%,0 .25W 01121 CB3025Α2Α98 315-0302-00 RES .,FXD,CMPSN :3K OHM,5%,0 .25W 01121 CB3025

A2R99 315-0162-00 RES ., FXD,CMPSN :1 .6K OHM,5%,0.25W 01121 CB1625
Α2Α102 315-0153-00 RES .,FXD,CMPSN :15K ΟΗΜ ,5Χ ,0 .25ω 01121 CB1535
Α2Α121 315-0512-00 RES ., FXD,CMPSN :5 .1K OHM,5%,0.25W 01121 CB5125A2S1 263-0035-00 SWITCH ΡΒ ASSY :1 CANCEL ,7 .5MM ,1 CONTACT 80009 263-0035-00
A2S2 263-0035-00 SWITCH ΡΒ ASSY :1 CANCEL ,7 .5MM ,1 CONTACT 80009 263-0035-00A2S40 263-0013-08 ACTR ASSY, PB :3 LATCH,I OMM ,5 CONT 80009 263-0013-08

A2S109 263-0013-09 ACTR Αθ3Υ, ΡΒ :3 LΑΤCΗ, ΙΟΜΜ ,3 CONT 80009 263-0013-09A2S110 263-0013-09 ACTR ASSY , PB :3 LATCH,1OMM ,3 CONT 80009 Ζ 63-0013-09A2U1 156-1177-01 MICROCIRCUIT, DI :10/4 LINE PRIORITY ENCODER 80009 156-1177-01
A2U 51 156-0495-02 MICROCIRCUIT, LI :QUAD OPNL AMPL ,SELECTED 01295 LM324J4
A2U52 156-0495-02 MICROCIRCUIT, LI :QUAD OPNL AMPL ,SELECTED 01295 LM324J4
A2U61 156-0916-02 MI CROC IRCUIT , DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97

A2U62 156-0916-02 MICROC IRCUIT,DI :8-2 ΙΝΡ 3-STATE BFR ,BURN 27014 DMBILS97A2U70 156-0479-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ ORGATΕ 01295 SN74LS32NP3A2U71 156-0865-02 MICROCIRCUIT, DI :OCTAL D-ΤΥΡΕ FF W/CLEAR 01295 SN74LS273NP3A2U72 156-0865-02 MICROCIRCUIT, DI :OCTAL D-ΤΥΡΕ FF W/CLEAR 01295 SN74LS273NP3A2U73 156-0479-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ ORGATE 01295 SN74LS32NP3



!Replaceable Electrical Parts--7854 Se rvice

REV Β, MAR 1981

Component No ., _
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Part No . Eff ΑDscont Name & Descri ption - ~ ~

M fr
Code Mfr Part N um ber

Α3 ςΚΤ BOARD ASSY : FRONT PANEL
A3C110 283-0111-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8121-N088Z5U104M

A3C130 283-0111-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8121-N088Z5U104M

A3C131 283-0111-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8121-Ν088Ζ5υ104Μ

A3C132 283-0111-00 CAP ., ΣXD ,CER DI :O . lUF ,20%,50V 72982 8121-Ν088Ζ5υ104Μ

Α3ς23Ο 283-0111-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8121-NO88Z5U104M

A3C231 283-0111-00 CAP .,FXD ,CE R DI :O . lUF ,20%,50V 72982 8121-N088ZSU104M

A3C430 283-0111-00 ΧΒΟ 10151 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8121-N088Z5U 104M

Α3ς510 283-0111-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8121-Ν088Ζ5υ 104Μ

Α3ς 511 283-0268-00 CAP .,FXD ,CER DI :0 .015UF ,10%,50μ 72982 8121Ν083Χ7ΑΟ 153Κ

A3C610 283-0111-00 CAP .,FXD,CER DI :O . I UF ,20%,50V 72982 8121-Ν088Ζ5ϋ 104Μ

A3L5520 119-0709-00 LOUDSPEAKER,PM :2 .25 ΙΝ,45 OHM

A3Q110 151-0190-05 TRANSISTOR :SILICON,NPN 80009 151-0190-05

A3Q120 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05

A3Q121 151-0190-05 TRANSISTOR :SILICON,NPN 80009 151-0190-05

A3Q220 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05

A3Q221 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05

A3Q330 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05

Α3Α110 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 C B2025

Α3Α13Ο 315-0512-00 RES .,FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB5125
Α3Α131 315-0512-00 RES .,FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB5125
A3R132 315-0512-00 RE S .,FXD,CMPSN:5 .1K OHM,5%,0 .25W 01121 CB5125
A3R230 315-0512-00 RE S ., FXD,CMP SN:5 .1K OHM,5%,0 .25W 01121 CB5125
Α3Α231 315-0512-00 RE S .,FXD ,CMP SN:5 .1K OHM,5%,0 .25W 01121 CB5125

Α3Α300 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A3R301 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
Α3Α302 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
Α3Α303 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
Α3Α310 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A3R311 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235

Α3Α312 315-0223-00 RES .,FXD ,CMPSN:22K OHM,5%,0 .25W 01121 C B2235
Α3Α313 315-0223-00 RES .,FXD,CMP SN:22K OHM,5%,0 .25W 01121 CB2235
Α3Α320 315-0221-00 RES ., FXD,CMP SN:220 OHM,5%,0 .25W 01121 CB2215
Α3Α321 315-0221-00 RES ., FXD ,CMPSN :220 OHM,5%,0 .25W 01121 CB2215
A3R322 315-0221-00 RES ., FXD ,CMPSN:220 OHM,5%,0 .25W 01121 CB2215
A3R323 315-0221-00 RES ., FXD ,CMPSN :220,0NΜ,5%,0 .25W 01121 CB2215

A3R324 315-0221-00 RES ., FXD ,CMPSN :220 OHM,5%,0 .25W 01121 CB2215
A3R610 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235

Α3Α611 315-0132-00 RES ., FXD ,CMPSN :1 .3K OHM,5%,0 .25W 01121 CB1325
Α3υ40Ο 156-0994-02 MICROCIRCUIT,DI :8 INPUT DATA SEL/MUX 01295 SN74LS151NP3

Α3υ510 156-0384-02 MICROC IRCUIT,DI :QUAD 2-ΙΝΡ NAND GATE 80009 156-0384-02

A3U520 156--0469-02 MICROC IRCUIT, DΙ :3/8 LINE DCDR 01295 SN74LS138NP3
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Α4 ------ -°-°-- CKT BOARD ASSY : FR PANEL BUTTON
A4DS620 150-1036-00 LAMP,LED :RED ,3 .OV ,40MA 01295 ΤΙΙ. 209Α
A4DS621 150-1036-00 LAMP,LED :RED ,3 .OV ,40MA 01295 TIL 209Α
A4DS700 150-1036-ΠΟ LAMP,LED :RED ,3 .OV ,40MA 01295 TIL 209Α
A4DS720 150-1036-00 LAMP,LED :RED ,3 .OV ,40MA 01295 TIL 209Α
A4DS721 150-1036-00 LAMP , LED :RED ,3 .OV ,40MA 01295 TIL 209Α

A4S100 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S110 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S120 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A4S130 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A4S140 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S200 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A4S210 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΜG#8000
A4S220 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S230 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
Α4524 Π 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S300 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S310 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A4S320 131-2202-00 CONTλCT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S330 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S340 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A4S400 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S410 131-2202-00 CONTACT, ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S420 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A4S440 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S500 131-2202-00 CONTACT ,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A4S510 131-2202-00 CONTACT, ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S540 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S600 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S610 131-2202-00 CONTACT , ELEC :BERYLLIUM COPPER 52961 ENG#8000

A4S630 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A4S640 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S710 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A4S730 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A4S740 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
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Α5 --°---- -°-°-- CKT BOARD ASSY : INTENSITΥ
AS R50 311-1195-00 RES .,VAR,NONWIR :PNL ,5K ΧΙΜ OHM,0 .5W 01121 16Μ968
Α5 Α70 311-1195-00 RES .,VAR,NONWIR :PNL ,SK Χ1Μ OHM ,0 .5W 01121 16Μ968
Α5 Α71 317-0472-00 RES .,FXD ,CMPSN :4 .7K ΟΗΜ ,5%,0 .125W 01121 ΒΒ4725
Α5Α76 317-0472-00 Β010100 Β010150 RES .,FXD ,CMPS N :4 .7K ΟΗΜ ,5%,0 .125ω 01121 ΒΒ4725
A5R76 317-0432-00 Β010151 RES .,FXD ,CMPSN :4 .3K ΟΗΜ,5%,0 .125W 01121 ΒΒ4325

A5R75,S69 311-1839-00 RES .,VAR,NONWIR :5K ΟΗΜ ,20%,0 .50W, W/4ΡSΤ SW 01121 14ΜΟ83
A5560, R60, R65 311-2018-00 RES ., VAR, NONWIR :SK οΗΜ ,20%,0 .5ω 01121 19Μ107

Α6 -°---- ----- CKT BOARD ASSY : POT ADJUST
Α6 Α80 311-1484-00 Β010100 Β010150 RES .,VAR,NONWIR :PNL ,2 .5K OHM ,1W 01121 11Μ110
Α6Α80 311-1368-00 Β010151 RES .,VAR,NONWIR : 5K ΟΗΜ ,20%,1W 01121 73A1G040L502M
Α6Α142 311-1484-00 RES .,VAR,NONWIR :PNL,2 .5K OHM ,1W 01121 11Μ110
Α6Α148 311-1238-00 RES .,VAR,NONWIR :5K ΟΗΜ ,10%,0 .50W 73138 72-27-0
A6R160 311-1483-00 RES .,VAR,NONWIR: IOOK οΗΜ ,20%,1ω 01121 73AI G04OL104M
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Compone n t No .
Α 7-~ ~

Tektronix
Part No .
---~-_----

Serial/M o d el No .
E ff Dsco n t

Υ,
Name & Descri ption

CKT BOARD ASSY :AUX REGULATOR -

Mfr
Code Mfr Part Number

A7C7 290-0782-00 CAP .,FXD,ELCTLT :4 .7UF,+75-10%,35V 55680 35ULA4R7V-Τ
A7C11 281-0580-00 CAP .,FXD,CER DI :470PF,10%,500V 04222 7001-1374
A7C40 283-0212-00 CAP .,FXD,CER DI :2UF,20%,50V 72982 8141NO6425U205M
A7C41 283-0177-00 CAP .,FXD,CER DI :IUF,+80-20%,25V 56289 273C5
A7C42 290-0770-00 CAP .,FXD,ELCTI,T : 100UF,+50-10%,25V 56289 502D230

A7C61 290-0770-00 CAP .,FXD,ELCTLT : 100UF,+50-10%,25ν 56289 502D230
A7C62 290-0745-00 CAP .,FXD,ELCT1T :22UF,+50-10%,25V 56289 502D225
A7C63 290-0770-00 CAP .,ΣXD,ELCTLT:100UF,+50-10%,25V 56289 502D230
A7C64 283-0177-00 CAP .,FXD,CER DI :lUF,+80-20%,25V 56289 273C5
A7C68 290-0771-00 CAP .,FXD,ELCTLT :220UF,+50-10%,10VDC 54473 ECE-AlOV220L
A704 283-0128-00 8010100 8010150 CAP .,FXD,CER DI :100PF,5%,500V 72982 871-536T2H101J

A704 283-0094-00 8010151 CAP.,FXD,CER DI :27PF,10%,200V 59660 835-583-COG0270K
A7C84 290-0745-00 CAP .,FXD,ELCTLT :22UF,+50-10%,25V 56289 502D225
A7C85 283-0003-00 CAP .,FXD,CER DI :O .OIUF,+80-20%,150V 91418 SΡ103Ζ151-4R9
A7C86 290-0782-00 CAP .,FXD,ELCTLT :4 .7UF,+75-10%,35V 55680 35ULA4R7V-Τ
A7C91 283-0198-00 CAP .,FXD,CER DI :0 .22UF,20%,50V 72982 8121N083Z5UO224M
A7C92 290-0773-00 CAP .,FXD,ELCTLT :l000UF,+50-10%,IOV OOOOL ECE-ΒΙΟΖ 1000

A 7C95 290-0778-00 CAP .,FXD,ELCTLT :IUF,+50-10%,50V 54473 ΕCΕ-Α50Ν 1
A7C98 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8121-NO88ZSU104M
A7CR3 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R
A7CR4 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 ΙΝ4152Α
A7CR11 152-0141-02 SEMICOND DEVIC'E :SILICON,30V,150MA 01295 1N4152R
A7CR51 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1N4152R

A7CR52 152-0141-02 SEMICOND DEVτCE :SIL ICON,30V ,150ΜA 01295 1Ν4152Α
A7CR53 152-0141-02 SEMICOND DEVICE :SII.ICON,30V,150MA 01295 1N4152R
A7CR66 152-0582-00 SEMICOND DEVICE :SILICON,20V,3A 80009 152-0582-00
A7CR88 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 ΙΝ4152 Α
A7CR92 152-0066-03 SEMICOND DEVICE :RECT,SI,400V,lA 80009 152-0066-03
A7CR95 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R

A7CR96 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R
A7L61 108-0473-00 COIL,RF:150UH 80009 108-0473-00
A7L62 108-0473-00 COIL,RF :150UH 80009 108-0473-00
A7L68 108-0337-00 COIL,RF :25UH 80009 108-0337-00
A7L84 108-0337-00 COIL, RF :25UH 80009 108-0337-00
A7Q13 151-0302-01 TRANSISTOR :SILICON,NPN,SEL 80009 151-0302-01

A7Q14 151-0349-00 TRANSISTOR:SILICON,NPN,SEL FROM ΜJΕ2801 04713 SJE924
A7Q15 151-0477-00 TRANSISTOR:SILICON,NPN 04713 SJE374
A7Q58 151-0188-03 TRANSISTOR:SILICON,PNP,SEL 80009 151-0188-03
A7Q66 151-0352-00 TRANSISTOR:SILICON,NPN 03508 X44C282
A7Q76 151-0220-00 TRANSISTOR :SILICON,PNP 07263 5036228
A7Q77 151-0220-00 TRANSISTOR :SILICON,PNP 07263 5036228

A7Q79 151-0302-01 TRANSISTOR :SILICON,NPN,SEL 80009 151-0302-01
A7R2 315-0202-00 RES .,FXD,CMPSN :2K OHM,5%,0.25W 01121 CB2025
A7R3 315-0331-00 RES .,FXD,CMPSN :330 OHM,5%,0 .25W 01121 CB3315
A7R4 315-0331-00 RES .,FXD,CMPSN :330 OHM,5%,0 .25W 01121 CB3315
A7R5 315-0821-00 RES .,FXD,CMPSN :820 OHM,5%,0 .25W 01121 CB8215
Α7Α7 315-0432-00 RES .,FXD,CMPSN :4 .3K OHM,5%,0 .25W 01121 CB4325

A7R8 315-0432-00 RES .,FXD,CMPSN :4.3K OHM,5%,0 .25W 01121 CB4325
A7R13 315-0512-00 RES .,FXD,CMPSN :5.1K OHM,5%,0 .25W 01121 CB5125
Α7Α15 315-0101-00 RES .,FXD,CMPSN:100 OHM,5%,0 .25W 01121 CB1015
Α7Α21 315-0131-00 RES .,FXD,CMPSN:130 OHM,5%,0 .25W 01121 CB1315
ΑΙΑ22 315-0123-00 RES .,FXD,CMPSN:12K OHM,5%,0 .25W 01121 CB1235
Α7Α23 315-0623-00 RES .,FXD,CMPSN :62K OHM,5%,0 .25W 01121 C86235

Α7Α26 308-0804-00 RES .,FXD,NONWIR :0 .025 ΟΗΜ,5%,0 .5W 80009 308-0804-00
Α7Α27 308-0804-00 RES .,FXD,NONWIR :0 .025 ΟΗΜ,5%,0 .5W 80009 308-0804-00
Α7Α29 315-0432-00 RES .,FXD,CMPSN:4 .3K OHM,5%,0 .25W 01121 CB4325
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Component No .
Te ktronix
Part No .- γ-

Serial/ Model No .
EffY Dsco nt -,+~ Name_ &-Description -

Mfr
Code . M fr Part N umber

Α7 Α31 315-0912-00 RE S ., FXD,CMP SN :9 .1K ΟΗΜ ,5%,0 .25W 01121 CB9125

A7 R32 315-0151-00 RES ., FXD,CMP SN :150 OHM,5%,0 .25W 01121 CB1515

Α7 Α51 321-0313-00 RES .,FXD,FILM :17 .8K ΟΗΜ ,1%,0 .125W 91637 MFF 1816GI7801F

A7R52 321-0277-00 RES .,FXD,FILM :7 .5K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G75000F

Α7 Α53 321-0322-00 RES .,FXD,FILM :22 .1K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G22101F

Α7Α54 321-0317-00 RES .,FXD,FILM :19 .6K ΟΗΜ,1%,0 .125W 91637 MFF 1816GI9601F

A7R55 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 C B1025

Α7R57 315-0431-00 RES ., FXD ,CMPSN :430 OHM,5%,0 .25W 01121 C B4315

Α7Α58 315-0102-00 RES .,FXD ,CMPSN :1 K OHM,5%,0 .25W 01121 C B1025
Α7Α64 315-0470-00 RES .,FXD ,CMPSN :47 ΟΗΜ,5%,0 .25W 01121 CB4705
Α7Α71 321-0232-00 RES .,FXD,FILM :2 .55K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G25500F
Α7Α72 321-0260-00 RES .,FXD,FILM:4 .99K ΟΗΜ,1%,0 .125W 91637 MFF1816G49900F

Α7Α74 315-0272-00 RES ., FXD ,CMPSN :2 .7K OHM,5%,0 .25W 01121 C B2725
Α7Α75 315-0184-00 RES ., FXD ,CMPSN :180K OHM,5%,0 .25W 01121 C B 1845
Α7Α76 315-0102-00 RES .,FXD ,CMPSN :1K OHM,5%,0 .25W 01121 CB1025

Α7Α79 315-0271-00 RES .,FXD ,CMPSN :270 OHM,5%,0 .25W 01121 CB2715

Α7Α81 315-0333-00 RES .,FXD ,CMPSN :33K OHM,5%,0 .25W 01121 CB3335

A7R82 315-0151-00 RES .,FXD ,CMPSN :150 OHM,5%,0 .25W 01121 CB1515

A7R85 315-0274-00 RES .,FXD ,CMPSN :270K ΟΗΜ ,5%,0 .25W 01121 CB2745

Α7Α86 315-0104-00 RES .,FXD ,CMP SN:IOOK OHM,5%,0 .25W 01121 CB1045

Α7Α87 315-0103-00 RES ., FXD,CMP SN: IOK OHM,5%,0 .25W 01121 CB1035

A7R88 315-0564-00 RE S ., FXD,CMP SN:560K OHM,5%,0 .25W 01121 CB5645

Α7Α95 315-0124-00 RE S ., FXD ,CMP SN :120K OHM,5%,0 .25W 01121 CB1245

Α7Α96 315-0122-00 RES ., FXD ,CMPSN :1 .2K ΟΗΜ,5%,0 .25W 01121 CB1225

A7R98 315-0273-00 RES ., FXD ,CMPSN :27K ΟΗΜ ,5%,0 .25W 01121 CB2735

Α7Τ66 120-0784-00 TRANSFORMER,PLS :SWITCHING RGLTR 80009 120-0784-00
A7U10 156-0158-03 MICROCIRCUΓL,LI :DUAL OPNL AMPL ,CHK 80009 156-0158-03
A7U40 156-0285-01 MICROCIRCUIT,LI :VOLTAGE REGULATOR ,CHK 80009 156-0285-01

A7U86 156-0158-03 MICROCIRCUIT,LI :DUAL OPNL AMPL ,CHK 80009 156-0158-03
A7VR55 152-0195-00 SEMICOND DEVICE : ZENER,0 .4W ,5 .1V ,5% 04713 SZ11755
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C
ΚΤ BOARD ASSY :HORIZ CHANNEL SW

Mfr
Code M fr Part N um ber

A9C9 283-0195-00 CAP ., FXD,CER DI :680PF ,5%,50V 72982 8121N0750000681 J
A9C11 283-0111-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8121-Ν088Ζ5υΙ04Μ
A9C14 283-0195-00 CAP .,FXD,CER DI :68OPF ,5%,50V 72982 812 IN0750000681J
A9C33 283-0067-00 CAP .,FXD ,CER DI :O .OO IUF ,10%,200V 72982 835-515ΒΙο2Κ
A9C40 283-0111-00 CAP ., FXD ,CER DI :O . IUF ,20%,SOV 72982 8121-Ν088Ζ5υ 104Μ

A9C41 281-0123-00 CAP .,VAR ,CER DI :5-25PF ,100V 72982 518-ΟΟΟΑ5-25
A9C44 283-0076-00 ΧΒΟ 10325 CAP ., FXD ,CER DI :27PF ,10%,500V 56289 40C287A2

(NOMINAL VALUE,SELECTED)
A9C49 283-0111-00 CAP .,FXD ,CER DI :O . lUF ,20%,SOV 72982 8121-ΝΟ88Ζ5υ104Μ
A9C63 283-0067-00 CAP .,FXD ,CER DI :O .OO IUF ,10%,200V 72982 835-515Β 102Κ
A9C65 281-0123-00 CAP .,VAR ,CER DI :5-25PF ,100V 72982 518-ΟΟΟΑ5-25

A9C81 290-0778-00 CAP ., FXD , ELCTLT : IUΣ ,+50-10%,50V 54473 ECE-Α50Ν 1
A9C82 290-0778-00 CAP ., FXD , ELCTLT : lUF ,+50-10%,50V 54473 ECE-Α50Ν 1
A9C83 290-0745-00 CAP ., FXD , ELCTLT :22UF ,+50-1 0%,25V 56289 502D225
A9C84 290-0778-00 CAP ., FXD , ELCT Ι .T : lUF ,+50-10%,50V 54473 ΕCΕ-Α50ΝΙ
A9CR36 152-0141-02 SEMICOND DEVICE :S II.ICON ,30V,150MA 01295 1Ν4152Α
Α91,41 108-0578-00 COT.L, RF : FIXED,45NH 80009 108-0578-00

Α91,81 108-0245-00 COIL , RF :3 .9UH 76493 Β6310-1
Α91,82 108-0245-00 CΟΙL , ΑF :3 .9υκ 76493 Β6310-1
A9L83 108-0598-00 COII., RF :200UH 80009 108-0598-00
A9L84 108-0245-00 COII ,, RF :3 .9UH 76493 Β6310-1
A9Q32 151-0221-00 TRANS ISTOR:SILICON,PNP 04713 SPS246
A9Q35 151-0220-00 TRANS ISTOR :SILICON, PNP 07263 S036228

A9Q37 151-0223-03 TRANS ISTOR :NPN,S I,PRE STRESSED δ TESTED 80009 151-0223-03
A9Q62 151-0221-00 TRANS ISTOR :S II.JCON, PNP 04713 SPS246
A9Q65 151-0220-00 TRANS ISTOR :SILICON, PNP 07263 5036228
A9Q66 151-0223-03 TRANS ISTOR :NPN,S I,PRESTRE SSED δ TESTED 80009 151-0223-03
A9Q67 151-0223-03 TRANS ISTOR :NPN,S I,PRESTRE SSED δ TESTED 80009 151-0223-03
Α9Α1 321-1068-01 RES .,FXD ,F'ILM :50 .5 ΟΗΜ,0 .5%,0 .125W 91637 MFF1816G50RSOD

A9R2 321-1068-01 RES .,FXD , FILM :50.5 ΟΗΜ,0 .5%,0 .125W 91637 MFF1816G50R50D
A9R3 321-1068-01 RES .,FXD , FILM :50 .5 ΟΗΜ,0 .5%,0 .125W 91637 MFF1816G50R50D
Α9Α4 321-1068-01 RES .,FXD,FILM :50 .5 ΟΗΜ,0 .5%,0 .125W 91637 MFF1816G50R50D
Α9R6 323-0187-00 RES ., FXη , εILM :866 ΟκΜ ,1%,0 .50ω 75042 CECTO-866OF
Α9R7 321-0074-00 RES .,FΧD,FILM :57 .6 OHM,I%,0 .125W 91637 MFF1816G57R60F
A9R8 321-0074-00 RES ., FXD ,FILM :57 .6 OHM,I%,0 .125W 91637 MFF1816G57R60F

Α9Α9 317-0363-00 RES .,FXD ,CMPSN:36K οΗΜ,5%,0 .125W 01121 ΒΒ3635
A9Rl 1 323-0187-00 RES .,FXD,FILM :866 ΟΗΜ , Ι%,0 .50W 75042 CECTO-866OF
A9R 12 321-0074-00 RES .,FXD,FILM :57 .6 OHM,I%,0 .125W 91637 MFF1816G57 R60F
A9R13 321-0074-00 RES .,FXD ,FILM :57 .6 ΟΗΜ,1%,0 .125W 91637 MFF1816G57R60F
A9R14 317-0363-00 RES .,FXD ,CMPSN:36K ΟΗΜ,5%,0 .125W 01121 ΒΒ3635
Α9Α21 321-0218-00 RES ., FXD ,FILM :1 .82K OHM,I%,0 .125W 91637 MFF1816GI820OF

A9R31 323-0173-00 RES .,FXD,FILM :619 ΟΗΜ,1%,0 .SOW 75042 CECTO-619OF
A9R32 317-0510-00 RES ., FXD ,CMPSN:51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105
Α9Α33 321-0095-00 RES ., FXD ,FILM :95 .3 OHM,I%,0 .125W 91637 MFF1816G95R30F
Α9Α36 321-0111-00 RES ., FXD ,FILM :140 OHM,I%,0 .125W 91637 MFF1816GI40ROF
Α9Α37 321-0065-00 RES ., FXD ,FII,M :46 .4 ΟΗΜ,1%,0 .125W 91637 MFF1816G46R40F
Α9Α41 311-0978-00 RES ., VAR , NONWIR :250 ΟΗΜ ,10%,O .SOW 73138 82-4-2

Α9Α42 311-1007-00 RES.,VAR , NONWIR:20 ΟΗΜ,20%,0 .50W 73138 82-38-1
Α9Α43 321-0026-00 RES.,FXD , FILM :18 .2 OHM,I%,0 .125W 91637 MFF1816G18R20F
A9R44 315-0241-00 ΧΒΟ10325 RES.,FXD ,CMPSN :240 ΟΗΜ,5%,0 .25W 01121 CB2415

-°--- --°°° (NOMINAL VALUE,SELECTED)
Α9Α45 311-1268-00 RES ., VAR , NONWIR : I OK ΟΗΜ ,10%,0 .50W 32997 3329 Ρ-L58-103
Α9Α46 321-0270-00 RES .,FXD,FILM :6 .34K ΟΗΜ,1%,0 .125W 91637 MFF1816G63400F

Α9Α47 321-0162-00 RES ., FXD ,FILM :475 OHM,I%,0 .125W 91637 MFF 1816G475ROF
Α9Α48 321-0136-00 RES .,FXD , FILM :255 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G255ROF
A9R51 321-0053-00 RES .,FXD , FILM :34.8 OHM,I%,0 .125W 91637 MFF1816G34RSOF
Α9Α61 323-0173-00 RES.,FXD , FILM:619 ΟΗΜ ,1%,0 .50W 75042 CECTO-619OF
A9R62 317-0510-00 RES .,F'XD ,CMPSN:51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105
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91637 . MFF1816G95R3oF4
73138 82-32-0
91637 MFF1816G46R40F
01121 CB27G5
50157 1D1618
80009 155-0022-00
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Tektr o nix Serial/ Model No .
Component No . _Part No . Eff Dscont N ame & Desc r iption
i9R63 ω 321-0095-00 -~~ RES .,FXD,FILM:95 .3 οΗΜ ,1%,0 .125ω
A9R65 311-0635-00 RES ., VAR,NONWIR :IK ΟΗΜ ,10%,0 .50W
A9R67 321-0065-00 RES .,FXD,FILM:46 .4 ΟΗΜ,1%,0 .125W
Α9Α83 307-0103-00 RES .,FXD,CMPSN :2.7 ΟΗΜ ,5%,0 .25ω
A9RT52 307-0124-00 RES .,THERMAL :5K ΟΗΜ ,10%
A9U20 155-0022-00 MICROCIRCUIT,DI :ML,CHANNEL SWITCH
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Com p one n t No .
Tektronix
Part No .

Serial/Model No .
Eff Dscon t Name & Descri ption

ASSY :MAIN INTERFACE

Mfr
Code

~_`___._.._. �_,. . ..__- .~- ._.ω ..... ...-. .. ._ . .m.Mfr Pa r t Number�-_. �._ . .. Μ.. ._
A11C3 283-0203-00 CAP ., FXD,CER DI :0 .47UF ,20%,50V 72982 8131Ν075Ε474Μ
A11C4 283-0203-00 CAP .,FXD ,CER DI :0 .47UF ,20%,50V 72982 8131Ν075Ε474Μ
A11C7 283-0111-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8121-N088Z5U104M
A 11C14 281-0524-00 Β010100 Β010189 CAP ., FXD,CER DI :150PF ,+/-30PF ,500V 04222 7001-1381
Al 1C14 281-0538-00 Β010190 CAP ., FXD ,CER DI :1 PF ,20%,500V 80009 281-0538--00

Al 1C21 281-0524-00 Β010100 Β010189 CAP ., FXD ,CER DI :150PF , +/ -30PF ,500V 04222 7001-1381
A11C21 281-0536-00 Β010190 CAP .,FXD ,CER DI :1000PF ,10%,500V 72982 301000 Χ 5ΡΟ102Κ
Al1C77 281-0547-00 CAP .,FXD ,CER DI :2 .7PF,10%,500V 04222 7001-1321
A l 1C86 283-0080-00 CAP .,FXD ,CER DI :0 .022UF ,+80-20%,25V 56289 19C611
Α11C87 283-0080-00 CAP .,FXD,CE R DI :0.022UF ,+80-20%,25ν 56289 19C611
Al 1C112 283-0003-00 CAP ., FXD ,CER DI :O .O1UF ,+80-20%,150V 91418 SP 103Z 151-4R9

A11C116 283-0111-00 CAP ., FXD ,CER DI :O . lUF ,20%,50V 72982 8121-N08825U104M
Al IC119 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ SU104M
AlIC120 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U104M
A11C121 290-0747-00 CAP .,FXD, ELCTLT : l00UF ,+50-10%,25V 56289 50OD148
Al 1C122 290-0747-00 CAP .,FXD , ELCTLT : l00UF ,+50-10%,25V 56289 50OD148
A 11C123 290-0769-00 CAP ., FXD,ELCTL'I : l 0UF ,+50-10%,100 V OOOOW 10ΟΤ10

A l 1C124 290-0769-00 CAP .,FXD, ELCTLT : l0UF,+50-10%,100V OOOOW 100ΤΙΟ
Al 1C125 290-0747-00 CAP.,FXD ,ELCTLT : l 00UF ,+50-10%,25V 56289 50OD148
Al 1C126 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
Al 1C127 281-0775-00 CAP ., FXD,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
Al 1C128 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U104M
A11C129 281-0783-00 CAP .,FXD,CER DI :O . IUF ,20%,100V 72982 8045-D-Z5U104M

A11C130 281-0783-00 CAP ., F'XD,CER DI :O . lUF ,20%,100V 72982 8045-D-Ζ5υ104Μ
Al1C131 281-0783-00 CAP ., FXD,CER DI :O . IUF,20%,100V 72982 8045-D-Z5U104M
Al1C132 281-0783-00 CAP .,FXD,CER DI :O . IUF,20%,100V 72982 8045-D-Z5U 104M
Al1C133 281-0775-00 CAP .,FXD,CER DI :O . lUF ,20%,SOV 72982 8005D9AABZSU 104M
Al1C134 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
Al1C143 283-0203-00 CAP ., FXD ,CER DI :0 .47UF,20%,50V 72982 8131ΝΟ 75Ε474Μ

Al 1C160 283-0203-00 CAP .,FXD ,CER DI :0 .47UF ,20%,SOV 72982 8131Ν075Ε474Μ
Al 1CR19 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 IN4152R
Al 1CR49 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1 N4152R
A11CR63 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 ΙΝ4152Α
A11CR77 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A11CR79 152-0141-02 SEΜICOND DEVICE :SILICON,30V,150MA 01295 1N4152 R

AIICR82 152-0141-02 SEMICOND DEV ICE :S ILICON,30V ,150MA 01295 1N4152R
AHCR84 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α
A11CR113 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1N4152R
AIICRI 16 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A11CR117 152-0141-02 SEMICOND DEVICE :SII.ICON ,30V,150MA 01295 IN4152R
AlICRI 36 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R

A11Q17 151-0223-03 TRANS ISTOR :NPN ,S I,PRESTRE SSED ό TESTED 80009 151-0223-03A11Q19 151-0223-03 TRANSISTOR : NPN ,SI ,PRESTRESSED ό TESTED 80009 151-0223-03
AIIQ27 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
A11Q36 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
Al 1Q61 151-0190-05 TRANS ISTOR :SILICON, NPN 80009 151-0190-05
A11Q64 151-0190-05 TRANS ISTOR :S ILICON ,NPN 80009 151-0190-05

AIIQ139 151-0190-05 TRANS ISTOR :SILICON , NPN 80009 151-0190-05
Al 1Q147 151-0190-05 TRANSI S'TOR :SIL ICON , NPN 80009 151-0190-05
A11 R2 315-0510-00 RE S ., FXD ,CMPSN :51 ΟΗΜ,5%,0 .25ω 01121 CB5105
Α11Α3 307-0106-00 RES ., FXD,CMPSN :4 .7 OHM,5%,0 .25W 01121 CB47G5
Α11Α4 307-0106-00 RES .,FXD,CMPSN :4 .7 OHM,5%,0 .25W 01121 CB47G5
Α11Α7 315-0471-00 ΑES.,FXD ,CMPSN :470 OHM,5%,0 .25W 01121 CB4715

Α11Α8 321-0260-00 RES .,FXD , FII.M:4 .99K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G49900F
A11R9 321-0260-00 RES.,FXD , FII.M :4 .99K ΟΗΜ ,1%,0 .125W 91637 MFF1816G49900F
Al 1R13 315-0562-00 Β010100 8010189 RES.,FXD ,CMPSN :5.6K OHM,5%,0 .25W 01121 CB5625
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Α11Α13 315-0332-00 Β010190 RE S ., FXD,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB3325
Α11Α14 315-0222-00 Β010100 Β010189 RE S ., FXD ,CMPSN :2 .2K OHM,5%,0 .25W 01121 CB2225
Al 1 R14 315-0152-00 Β010190 RES .,FXD ,CMPSN :I .5K OHM,5%,0 .25W 01121 CB1525
Α11 Α15 315-0133-00 Β010100 Β010189 RES .,FXD ,CMPSN :13K OHM,5%,0 .25W 01121 CB1335
A11 R15 315-0912-00 Β010190 RES .,FXD ,CMPSN :9 .1K OHM,5%,0 .25W 01121 C B9125

ΑlIR16 315-0241-00 RES ., FXD ,CMPSN :240 OHM,5%,0 .25W 01121 C B2415

Al 1 R17 321-0151-00 RES .,FXD,FILM :365 ΟΗΜ ,1%,0 .125W 91637 MFF1816G365ROF

Al 1R18 315-0162-00 RES .,FXD ,CMPSN :1 .6K OHM,5%,0 .25W 01121 C B1625

Al 1R19 3Ζ 1-0151-00 RES .,FXD,FILM :365 ΟΗΜ ,1%,0 .125W 91637 MFF1816G365ROΣ

ΑlIR20 317-0470-00 ΧΒΟ10190 RES .,FXD,CMPSN :47 ΟΗΜ ,5%,0 .125W 01121 ΒΒ4705

ΑlIR21 315-0132-00 Β010100 Β010189 RES .,FXD,CMPSN :1 .3K OHM,5%,0 .25W 01121 CB 1325

ΑlIR21 315-0431-00 Β010190 RES .,FXD,CMPSN :430 ΟΗΜ ,5%,0 .25W 01121 CB4315

ΑlIR22 315-0103-00 Β010100 Β010189 RES .,FXD,CMPSN:IOK OHM,5%,0 .25W 01121 CB 1035

ΑlIR22 315-0302-00 Β010190 RES .,FXD,CMPSN:3K OHM,5%,0 .25W 01121 CB3025

A11 R23 317-0101-00 ΧΒΟ10190 RE S .,FXD,CMPSN :100 ΟΗΜ,5%,0 .125W 01121 ΒΒ1015

Al 1 R26 315-0562-00 RE S ., FXD,CMPSN :5 .6K OHM,5%,0 .25W 01121 CB5625

ΑlIR27 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025

Al 1 R28 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025

ΑlIR29 315-0622-00 RES ., FXD ,CMPSN :6 .2K OHM,5%,0 .25W 01121 CΒ6225

Α11Α34 315-0303-00 RES .,FXD ,CMPSN :30K OHM,5%,0 .25W 01121 CB3035

Α11Α36 315-0202-00 RES .,FXD ,CMPSN :2K ΟΗΜ,5%,0 .25W 01121 CB2025

Α .l IR 37 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

ΑlIR42 321-0191-00 RES .,FXD,FILM :953 ΟΗΜ,1%,0 .125W 91637 ΜFF 1816G953ROF
Α11Α44 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105

Al1R46 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105

ΑlIR47 315-0510-00 RES ., FXD ,CMPSN:51 OHM,5%,0 .25W 01121 CB5105

Α11Α52 321-0260-00 RES .,FXD,F ILM :4 .99K ΟΗΜ ,1%,0 .125W 91637 MFF1816G49900F

ΑlIR53 321-0260-00 RES .,FXD,FILM :4 .99K ΟΗΜ ,1%,0 .125W 91637 MFF1816G49900F

Al 1 R61 315-0303-00 RES ., FXD ,CMP SN :30K OHM,5%,0 .25W 01121 CB 3035

ΑlIR62 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB3025

Al 1R63 315-0473-00 RES ., FXD ,CMPSN :47K OHM,5%,0 .25W 01121 CB4735

Al 1R64 315-0473-00 RES .,FXD ,CMPSN :47K OHM,5%,0 .25W 01121 CB4735

A11R65 315-0752-00 RES ., FXD ,CMPSN :7 .SK OHM,5%,0 .25W 01121 CB7525

ΑlIR66 315-0153-00 RES .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535

Α11Α67 315-0153-00 RES .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
ΑlIR68 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

ΑlIR74 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105

A11R77 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
Α11Α81 315-0473-00 RES .,FXD ,CMPSN:47K OHM,5%,0 .25W 01121 CB4735
Al 1 R83 321-0239-00 RES .,FXD ,F L:LM :3 .O1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G30100F

A11 R89 315-0202-00 RES .,FXD,CMP SN:2K ΟΝΜ ,5%,0 .25W 01121 C B2025

ΑlIR90 315-0202-00 RES .,FXD ,CMP SN:2K OHM,5%,0 .25W 01121 CB2025

A11R102 321-0191-00 RES .,FXD,FILM :953 ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G953ROF
ΑlIR104 315-0510-00 RES ., FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105

Α11Α105 315-0303-00 RES .,FXD ,CMPSN :30K OHM,5%,0 .25W 01121 CB3035
ΑlIR106 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0 .25W 01121 CB5105

ΑlIR107 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0.25W 01121 CB5105

Α11Α108 315-0623-00 RES .,FXD ,CMPSN :62K ΟΝΜ ,5%,0 .25W 01121 CB6235

Α11ΑΙ ll 315-0243-00 RES .,FXD ,CMPSN :24K OHM,5%,0 .25W 01121 CB2435

A11R 112 315-0105-00 RES .,FXD ,CMPSN :IM OHM,5%,0 .25W 01121 CB1055
ΑlIR 113 315-0152-00 RES .,FXD ,CMPSN :1 .5K ΟΗΜ ,5%,0 .25W 01121 CB1525

Α11Α 116 315-0104-00 RES .,FXD ,CMPSN :l00K OHM,5%,0 .25W 01121 CB1045
Al 1 R 117 315-0152-00 RES .,FXD ,CMPSN :1 .5K OHM,5%,0 .25W 01121 CB1525
Al 1R135 315-0623-00 RES .,FXD,CMPSN:62K OHM,5%,0 .25W 01121 CB6235

A11 R136 315-0472-00 RES ., FXD,CMP SN:4 .7K OHM,5%,0 .25W 01121 CB4725

Α11Α137 315-0102-00 RES .,FXD ,CMPSN:IK OHM,5%,0 .25W 01121 C B1025

ΑlIR138 315-0202-00 RES .,FXD ,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 CB2025
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Al 1R139 ~315-0202-00 ΑΕ& . ,FXD,CMPSN :2Kω0ΗΜ ,5%,0 .25W

__

01121ω CΒ2025^χ
_. .._.~ .-..m

Α11 Α140 315-0622-00 RES .,FXD ,CMPSN :6 .2K OHM,5%,0 .25W 01121 CB6225
ΑΙΙR143 307-0108-00 RES .,FXD,CMPSN :6 .8 OHM,5%,0 .25W 80009 307-0108-00
A11 R145 315-0562-00 RES .,FXD,CMPSN :5 .6K OHM,5%,0 .25W 01121 CB5625
A l IR146 315-0911-00 RES .,FXD ,CMPSN :910 OHM,5%,0 .25W 01121 CB9115
A 11 R147 315-0911-ο0 RεS .,FXD,CMPSN :910 OHM,5%,0 .25W 01121 CB9115

ΑΗ R148 315-0752-00 RES .,FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525
A lIR156 315-0561-00 RES .,FXD ,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
A 11 R158 315-0561-00 RES .,FXD ,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
Α lI R159 315-0561-00 RES .,FXD,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
ΑlIR160 307-0108-00 RES .,FXD,CMPSN :6 .8 ΟΗΜ,5%,0 .25W 80009 307-0108-00
Α lIR161 315-0561-00 RES .,FXD ,CMPSN :560 OHM,5%,0 .25W 01121 CB5615

ΑlIR162 315-0561-00 RES .,FXD ,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
Αl ΙΑ163 321-0231-00 RES .,ΣXD ,FILM :2 .49K ΟΗΜ, Ι%,0 .125W 91637 MFF1816G24900 F
Α11Α164 321-0231-00 RES .,FXD ,FILM :2 .49K ΟΗΜ, Ι%,0 .125W 91637 MFF1816G24900F
A11 R165 315-0132-00 RES ., FXD ,CMPSN :1 .3K OHM,5%,0 .25W 01121 CB 1325
Al I R166 315-0132-00 RES ., FXD ,CMPSN :1 .3K OHM,5%,0 .25W 01121 CB 1325
ΑlIR167 315-0132-00 RES ., ΣXD ,CMPSN :1 .3K OHM,5%,0 .25W 01121 CB1325

ΑlIR176 315-0153-00 RES ., FXD,CMPSN :15K OHM,5%,0 .25W 01121 CB 1535
Al 1R178 315-0153-00 RES .,FXD ,CMPSN :15K ΟΗΜ ,5%,0 .25ω 01121 CB1535
Al 1 R179 315-0153-00 RES ., FXD,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
Al 1R181 315-0153-00 RES ., FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB 1535
A11 R182 315-0153-00 RES .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
ΑlIU32 156-0381-02 MICROC IRCUIT,DI :QUAD 2-ΙΝΡ EXCL OR GATE 01295 SN74LS86

ΑlIU33 156-0798-02 MICROCIRCUIT,DI :DUAL 14 ΤΟ 1 LINE SEL/MUX 01295 SN74LS153
Al 1U60 156-0383-02 MICROC IRCUIT,DI :QUAD 2-ΙΝΡ NOR GATE 01295 SN74LS02
Al 1U65 156-0259-00 MICROC IRCUIT ,LI :5 TRANSI STOR ARRAY 80009 156-0259-00
A l lU143 156-0798-02 MICROC IRCUIT,DI :DUAL 14 ΤΟ 1 LINE SΕL/MUX 01295 SN74LS153
ΑlIU161 156-0852-02 MICROCIRCUIT,DI :HEX DRVR W/3 STATE ΙΝΡ 80009 156-0852-02
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A12C52 283-0003-00 CAP .,FXD,CER DI :O .OIUF,+80-20%,150V 91418 8Ρ103Ζ151-4Α9
A12C54 290-0573-00 CAP .,FXD,ELCTLT :2 .7UF,20%,50V 56289 196D275XO050JA1
A12C55 283-0028-00 CAP .,FXD,CER DI :0 .0022UF,20%,50V 56289 19C606
A12C64 290-0263-00 CAP .,FXD,ELCTLT :2 .7UF,15V 56289 162D275X9015CD2
A12C66 283-0003-00 CAP .,FXD,CER DI :O .OIUF,+80-20%,150V 91418 SΡ 103Ζ 151-4R9

A12C67 290-0523-00 CAP .,FXD,ELCTLT :2 .2UF,20%,20V 56289 196D225XO020HAl
A12C70 290-0534-00 CAP .,FXD,ELCTL'T :1UF,20%,35V 56289 196D105XO035HA .I
A12C71 290-0534-00 CAP .,FXD,ELCTLT :1UF,20%,35V 56289 196D105X0035HA1
A12C74 283-0594-00 CAP .,FXD,MICA D :O .OOIUF,l%,100ν 00853 D151F102FO
Α12C77 283-0060-00 CAP .,FXD,CER DI :l00PF,5%,200V 72982 855-535U2J101J
A12C78 283-0060-00 CAP .,FXD,CER DI :l00PF,5%,200V 72982 855-535U2J101J

A12C80 283-0080-00 CAP .,FXD,CER DI :0 .022UF,+80-20%,25V 56289 19C611
Αλ2C86 290-0580-00 CAP .,FXD,ELCTLT :0 .27UF,20%,50V 56289 196D274XO050HA1
A12C90 290-0778-00 CAP .,FXD,ELCTLT :IUF,+50-10%,50V 54473 ECE-Α50Ν1
A12C92 285-1123-00 CAP .,FXD,PLSTC :IUF,20%,200V 50558 ΜΕ2-2190
A12C94 285-0543-00 Β010100 Β010150 CAP .,FXD,PLS°ΓC :0 .0022υF,20%,400V 56289 41 ΟΡ22204
A12C94 285-0695-00 Β010151 CAP .,FXD,PLSTC :O .OIUF,10%,200V 56289 292Ρ10392

A12C121 285-0892-00 CAP .,FXD,PLSTC :0 .22UF,10%,200V 56289 LP66AIC224KO02
A12C124 290-0758-00 CAP .,FXD,ELCTLT :2.2UF,+50-10%,160V 56289 502D227
A12C125 290-0758-00 CAP .,FΧD,ELC' ΓLΤ :2 .2υΣ,+50-10%,160ν 56289 502D227
A12C132 290-0768-00 CAP .,FXD,ELCTLT :l0UF,+50- 10%,100V 54473 ECE-A100V10L
A12C133 290-0768-00 CAP .,FXD,ELCTLT :IOUF,+50-10%,100V 54473 ECE-AlOOV10L
A12C134 290-0768-00 CAP .,FXD,ELCTLT :IOUF,+50-10%,100V 54473 ECE-AlOOV10L

A12C135 290-0768-ο0 CAP.,FXD,ELC'ΓLT :l0UF,+50-10%,100V 54473 ECE-AlOOV10L
A12C142 290-0772-00 CAP.,FXD,ELCTLT :330UF,+50-10%,25V OOOOL ΕCΕ-Β25Ζ330
A12C143 290-0770-00 CΑΡ .,FXD,ELCTLT :l00UF,+50-10%,25V 56289 502D230
A12C144 290-0772-00 CAP .,FXD,ELCTLT :330UF,+50-10%,25V OOOOL ΕCΕ-Β25Ζ330
A12C145 290-0770-00 CAP .,FXD,ELCTLT :l00UF,+50-10%,25V 56289 502D230
A 12C152 290-0771-00 CAP .,FXD,ELCTLT :220UF,+50-10%,IOVDC 54473 ECE-AlOV220L

A12C153 290-0771-00 CAP .,FXD,ELCTLT :220UF,+50-10%,10VDC 54473 ECE-AlOV220L
A 12C154 290-0754-00 CAP .,FXD,ELCTLT :2200UF,+75%-10%,IOVDC 56289 432D222010ΑΑ2
A12C155 290-0773-00 CAP .,FXD,ELCTLT :l000UF,+50- 10%,10V OOOOL ΕCΕ-ΒΙΟΖ 1000
A12C156 290-0771-00 CAP ., ΣXD,ELCTLT :220UF,+50-10%,IOVDC 54473 ECE-AlOV220L
A12C172 290-0746-00 CAP .,FXD,ELCTLT :47UF,+50-10%,16V 55680 16U-47V-T
A12C179 283-0177-00 CAP .,FXD,CER DI :1UF,+80-20%,25V 56289 273C5

A12C183 283-0111-00 CAP .,FXD,CER DI :O .lUF,20%,50ν 72982 8121-ΝΟ8ΗΖ5υ 104Μ
A12CR52 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 FDH-6012
A12CR59 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 F DII--6012
A12CR65 152-0141-02 SEMτCOND DEVICE :SILICON,30V,150MA 01295 1Ν4152Α
A12CR66 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1Ν4152Α
A12CR73 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 FDH-6012

A12CR74 152-0333-00 SEMICOND DEVICE :SILICON,55V ,200MA 07263 FDH-6012
A12CR75 152-0333-00 SEMICOND DEVICE :SILICON,55V ,200MA 07263 FDH-6012
A12CR76 152-0333-00 SEMICOND DEVICE :SILICON,55V ,200MA 07263 FDIλ-6012
A12CR81 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 FDH-6012
A12CR82 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 FDΗ-6012
A12CR83 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 FDΗ-6012

A12CR84 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 FDH-6012
A12CR90 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1 Ν4152Α
A12CR 120 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDΗ5004
A 12CR121 152-0242-00 SEMICOND DEVICE :SIλ.τCON,225V,200MA 07263 FDΗ5004
A12CR122 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDΗ5004
A12CRI23 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDΗ5004

A12CR124 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
A12CR 125 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDΗ5004
A12CR 127 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
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A12CR130 -- ry152-0586-00 Ψ-
..,.. ..., _

--'SEMICOND DEVICE:SIL ICON,600V ,500MA

_ _

-ω Vry- Ψ y14936 RGP10Jv~Wϋν 'Α12CR I 31 152-0586-00 SEMICOND DEVτCE :S IL ICON,60oν ,500MA 14936 RGP10JA12CRI 32 152-0586-00 SEMICOND DEVICE :S ILICON ,600V ,500MA 14936 RGP10J
A12CR133 152-0586-00 SEMICθND DEVICE :S IL ICON ,600V,500MA 14936 RGP10J
A12CR140 152-0397-00 SEMICOND DEVICE :SILICON ,50V ,12A 80009 152-0397-00A12CR141 152-0397-00 SEMICOND DEVICE :SIL ICON,50V ,12A 80009 152-0397-00

Α12CR142 152-0397-00 SEMICOND DEVICE :SILICON ,50V ,12A 80009 152-0397-00
A12CR143 152-0397-00 SEMICOND DEVICE :SILICON ,50V ,12A 80009 152-0397-00
A12CRI 50 152-0586-00 SEMICOND DEVICE :SILICON ,600V ,500MA 14936 RGP 10J
A12CR151 152-0692-00 SEMICOND DEVICE :DUAL RECT ,SI ,30A,20V 83003 SKS017
A12CRI 53 152-0586-00 SEMICOND DEVICE :SILICON ,600V ,500MA 14936 RGP10J
A12CR161 152-0008-00 SEMICOND DEVICE :GERMANIUM,75V,60MA 14433 G1409

A12CRI 71 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A12CRI 83 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 1Ν4152Α
A12L132 108--0473-00 COIL , RF :150UH 80009 108-0473-00
A12L134 108-0473--00 COIL , RF :150UH 80009 108-0473-00
A12L142 108-0680-00 COIL,RF :27UH 80009 108-0680-00
A 12L144 108-0680-00 COIL , RF :27UH 80009 108-0680-00

A12L 152 108-0473-00 CO IL , RF :150UH 80009 108-0473-00
A12L 154 108-0556-00 CO IL , RF :12UH 80009 108-0556-00
A12L 156 108-0337-00 CO IL , RF :25UH 80009 108-0337-00
A12Q52 151-0302-00 TRANS IST0R :SILIC0N,NPN 07263 S038487
A12Q54 151-0273-00 TRANS ISTOR :S λI,ICON ,NPN 80009 151-0273-00
A12Q162 151-0190-05 TRANS ISTOR :SILICON, NPN 80009 151-0190-05

A12Q171 151-0190-05 TRANSI STOR :S ILICON,NPN 80009 151-0190-05
Α12Q173 151-0188-00 TRANSI STOR :S ILI CON , PNP 04713 SPS6868K
A12Q177 151-0188-00 TRANSI STOR:SILI CON,PNP 04713 SP S6868K
Α12Α52 315-0512-00 RE S .,FXD ,CMPSN :5 .1K OHM,5%,0.25W 01121 CB5125Α12Α54 315-0753-00 RES .,FXD ,CMPSN :75K OHM,5%,0 .25W 01121 CB 7535
Α12Α55 315-0201-00 ΧΒΟ10151 RES ., FXD ,CMPSN :200 ΟΗΜ ,5%,0 .25W 01121 CB2015

A 12R59 315-0562-00 RES .,FXD,CMPSN :5.6K OHM,5%,0 .25W 01121 C85625
A12R60 315-0224-00 RES .,FXD,CMPSN :220K OHM,5%,0 .25W 01121 CB2245
Α12Α61 315-0123-00 RES .,FXD,CMPSN :12K OHM,5%,0 .25W 01121 CB1235
Α12 Α62 315-0301-00 RES .,FXD ,CMPSN :300 OHM,5%,0 .25W 01121 CB3015
A12 R63 315-0470-00 RES .,FXD,CMPSN :47 OHM,5%,0 .25W 01121 CB4705
A12 R64 315-0102-00 RES .,FXD,CMPSN :1K OHM,5%,0 .25W 01121 CB1025

Α12Α66 315-0202-00 RES ., FXD,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
Α12Α67 315-0154-00 ΑΕS ., FXD ,CMPSN: ISOK OHM,5%,0 .25W 01121 CB 1545
A12R70 315-0560-00 RES ., FXD,CMPSN:56 OHM,5%,0 .25W 01121 CB5605
A12R71 315-0560-00 RES ., FXD,CMPSN :56 OHM,5%,0 .25W 01121 CB5605
Α12Α74 321-0346-00 RES ., FXD,F 'fLM :39 .2K ΟΗΜ,1%,0 .125W 91637 MFF 1816G39201 F
A12R80 315-0471-00 RE S ., FXD,CMPSN :470 OHM,5%,0 .25W 01121 CB4715

Α 12Α81 321-0334-00 RES .,FXD,FILM :29 .4K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G29401F
Α12Α82 321-0340-00 RES .,FXD,FILM:34K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G34001F
A12R83 321-0193-00 RES .,FXD ,FILM: IK ΟΗΜ,1%,0 .125W 91637 MFF1816G10000F
A12R84 321-0005-00 RES .,FXD , FILM :11 ΟΗΜ,1%,0.125W 75042 CEATO-11 ROF
Α12Α86 321-0284-00 RES .,FXD, FILM :8 .87K ΟΗΜ,1%,0 .125W 91637 MFF1816G88700 F
Α12 Α87 321-0283-00 RES ., FXD, FI LM :8 .66K ΟΗΜ,1%,0 .125W 91637 MFF1816G86600 F

A12R88 315-0122-00 RE S .,FXD,CMPSN :1 .2K ΟΗΜ,5%,0 .25W 01121 CB1225
Α12Α90 315-0272-00 RE S .,FXD,CMPSN :2 .7K OHM,5%,0 .25W 01121 CB2725
Α12Α92 315-0105-00 ΑΕ3 ., Σ'XD,CMPSN :1M ΟΗΜ,5%,0 .25W 01121 CB1055A12R93 311-1239-00 RES .,VAR,NONWIR:2 .SK ΟΗΜ ,10%,0 .50W 73138 72-26-0
A12R94 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 C82035
A12R95 321-0419-00 RES .,FXD,FILM :226K ΟΗΜ ,1%,0 .125W 91637 MFF1816G22602 F

Α12Α120 315-0150-00 RES ., FXD,CMPSN:15 OHM,5%,0 .25W 01121 CB 1505
A12R121 315-0101-00 RES., FXD ,CMPSN:100 OHM,5%,0.25W 01121 CB 1015
Α12Α127 301-0391-00 RES ., FXD ,CMPSN :390 ΟΗΜ ,5%,O .SOW 01121 ΕΒ 3915
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A12R161 315-0473-00 RES .,FXD,CMPSN :47K OHM,5%,0 .25W 01121 CB4735
A12R 162 315-0472-00 RE S .,FXD,CMPSN :4 .7K οΗΜ ,5%,0 .25ω 01121 CB4725
Α12Α 170 315-0100-00 ΧΒΟ10151 RE S ., FXD ,CMP SN:10 OHM,5%,0 .25W 01121 CB 1005
Α12Α171 315-0274-00 RES ., FXD ,CMPSN:270K ΟΗΜ ,5%,0 .25W 01121 CB2745
Α12Α172 315-0474-00 RES ., FXD ,CMPSN:470K OHM,5%,0 .25W 01121 CB4745
Α12Α173 315-0272-00 RES ., FXD ,CMPSN :2 .7K OHM,5%,0 .25W 01121 CB2725

Α12Α174 315-0182-00 RES .,FXD ,CMPSN :1 .8K OHM,5%,0 .25W 01121 CB1825
Α12Α176 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035
Α12Α177 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035
Α12Α179 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
Α12Α181 315-0334-00 RES .,FXD ,CMPSN :330K OHM,5%,0 .25W 01121 CB3345
A12R182 315-0754-00 RES .,FXD ,CMPSN :750K OHM,5%,0 .25W 01121 CB7545

Α12ΤΡ126 214-0579-00 TERM,TEST PO INT :BRS CD PL 80009 214-0579-00
A12U75 155-0067-02 MICROC IRCUIT,DI :ML,POWER SUPPLY REGULATOR 80009 155-0067-02
A12U 179 156-0481-02 MICROCIRCUIT,DI :TRIPLE 3 ΙΝΡ & GATE 27014 DM74LS11 NA+
A 12VR52 152-0590-00 SEMICOND DEVICE : ZENER ,18V ,5% AT 7ΜΑ 80009 152-0590-00
A 12VR72 152-0243-00 SEMICOND DEVICE : ZENER ,0 .4W,15V,5% 14552 TD3810983
A 12VR88 152-0212-00 SEMICOND DEVICE : ZENER ,0 .5W,9V ,5% 04713 SZ50646 RL



Replaceable Electrical Parts-7854 Service

REV OCT 1981

	

6-21

Componen t No .
Α13

Te ktronix Serial/ M odel No .
Part No . Eff Dscont Name & DescriptionCKT-

BOARD-ASSYλ:1'kIGGER }SELECT~YV.._

Mfr
Code Mfr Part N umber

A13C509 283-0176-00 CAP ., FXD,CER Dl :0 .0022UF ,20%,50V 72982 8121ΒΟ58Χ7αΟ222Μ
A13C513 283-0176-00 CΑΡ ., ΣXD,CER D 1 :0 .0022UF,20%,5ον 72982 8121 BO58X7 RO222M
A13C566 283-0191-00 CAP .,FXD ,CE R DI :0 .022UF ,20%,50V 72982 8121 Ν075Ζ5υ0223Μ
A 13C567 283-0176-00 CAP .,FXD ,CE R D1 :0 .0022UΣ,2Π%,50V 72982 8121BO58X7RO222M
A1.3C569 283-0176-00 CAP ., FXD ,CE R D1 :0 .0022UF,20%,SOV 72982 8121BO58X7RO222M

A13C573 283-0176-00 CAP .,FXD,CE R D 1 :0 .0022UF ,20%,50V 72982 8121 ΒΟ58Χ7ΑΟ222Μ
A13C588 283-0114-00 CAP .,FXD,CER Dτ :0.0015UF ,5%,200ν 72982 805-509ΒΙ 52J
A 13C593 283-0157-00 CAP ., FXD,CER DI :7PF,5%,500V 72982 BIIIB064COH0709J
A13C596 281-0611-ο0 CAP ., FXD,CER DI :2 .7PF,+/-0 .25PF,200V 04222 7040-COJ-2R7C

(NOMINAL VALUE, SELECTED)
A13C598 283-0114-00 CAP .,FXD,CER DI :O .OO15UF ,5%,200V 72982 805-509B152J

A13C609 283-0176-00 CAP ., FXD ,CER D 1 :0 .0022UF ,20%,SOV 72982 8121ΒΟ58Χ7ΑΟ222Μ
A13C613 283-0176-00 CAP ., FXD,CER D 1 :0 .0022UF ,20%,50V 72982 8121ΒΟ58Χ7RΟ222Μ
A13C648 283-0051-00 CAP ., FXD ,CER DI :0 .0033UF ,5%,100V 72982 813 IN1450000332J
A13C669 283-0176-00 CAP ., FXD,CER D 1 :0 .0022UF ,20%,SOV 72982 8121ΒΟ58Χ7ΑΟ222Μ
A13C671 283-0176-00 CAP .,FXD ,CER D 1 :0.0022UF ,20%,SOV 72982 8121 BO58X7RO222M
A13C673 283-0176-00 CAP ., FXD ,CER Dl :0 .0022UF,20%,50V 72982 8121ΒΟ58Χ7Αο222Μ

A1.3C688 283-0114-ο0 CAP ., FXD ,CE R DI :0 .0015Uε,5%,20ον 72982 805-509B152J
A13C693 283-0157-00 CAP .,FXD ,CE R DI :7PF ,5%,SOOV 72982 8111 BO64COH07Π9J
A13C696 281-0618-00 CAP ., FXD ,CER DI :4 .7PF ,+/-O .SPF ,200V 59660 374001COH0479 D

----- ----- (NOMINAL VALUE, SELECTED )
A13C698 283-0114-00 CAP ., FXD ,CER DI :0 .0015UΣ ,5%,200V 72982 805-509ΒΙ 523
A13CR521 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R

Α13CR522 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1Ν4152Α
A13CR526 152-0141-ο2 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R
A13CR548 152-0141-02 SEMICΠND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A13CR549 152-0141-ο2 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
A13CR621 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152R
A13CR622 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R

A13CR626 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152α
A13LR531 108-0729-00 COIL , RF :195NH 80009 108-0729-00
Α13 Τ,α534 108-0729-00 CO IL , RF :195ΝΗ 80009 108-0729-00
Α13LΑ536 108-0729-00 CO IL , RF :195NH 80009 108-0729-00
A13LR539 108-0729-00 CO IL , RF :195NH 80009 108-0729-00
A13LR631 108-0729-00 CO τL ,RF :195NH 80009 108-0729-00

A13LR634 108-0729-00 CΠ IL ,RF :195NH 80009 108-0729-00
A13LR636 108-0729-00 COIL , RF :195NH 80009 108-0729-00
Α13LΑ639 108-0729-00 COIL , RF :195NH 80009 108-0729-00
A13Q524 151-0341-00 TRANS ISTOR :SILICON,NPN 07263 5040065
A13Q548 151-0434-00 TRANS ISTOR :SILICON, PNP 04713 SS7144
A13Q558 151-0434-00 TRANS ISTOR :SILICON,PNP 04713 SS7144

A 13Q588 151-0294-00 TRANS ISTOR :SILICON, PNP 80009 151-0294-00
A 13Q598 151-0294-00 TRANS ISTOR :SILICON, PNP 80009 151-0294-00
A 13Q624 151-0341-00 TRANS ISTOR :SILICON,NPN 07263 5040065
A 13Q688 151-0294-00 TRANS ISTOR :SILICON, PNP 80009 151-0294-00
A13Q698 151-0294-00 TRANS ISTOR :SILICON, PNP 80009 151-0294-00
A13R502 321-0022-00 RES .,FXD, FILM:16 .5 OHM,I%,0 .125W 91637 MFF 1816G16RSOF

Α13Α503 321-0022-00 RES .,FXD,FILM :16 .5 ΟΗΜ,1%,0 .125W 91637 MFF1816G16R50F
Α13Α505 321-0070-00 RES .,FXD , FILM :52 .3 OHM,I%,0 .125W 16299 NA55D52R3F
A13R506 321-0138-00 RES ., FXD,FILM :267 OHM,I%,0 .125W 91637 MFF 1816G267ROF
Α13Α507 321-0064-00 RES .,FXD,FILM :45 .3 OHM,I%,0 .125W 91637 MFF1816G45R30F
Α 13Α509 323-0138-00 RES ., FXD,F I LM :267 ΟΗΜ , Ι%,0 .50W 75042 CECTO-2670F
Α13α511 317-0103-00 RE S ., FXD,CMPSN :1OK ΟΗΜ ,5%,0 .125W 01121 ΒΒ1035

Α13Α512 321-0022-00 RES .,FXD,FILM :16 .5 OHM,I%,0 .125W 91637 MFF1816G16RSOF
A13R513 321-0022-00 RES .,FXD,FILM :16 .5 ΟΗΜ ,1%,0 .125ω 91637 MFF 1816G16R5OF
Α13Α515 321-0070-00 RES ., FXD, FILM :52 .3 OHM,I%,0 .125W 16299 NA55D52R3F
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Α13Α516 321-0138-00 RES .,FXD,FILM :267 ΟΗΜ ,1Χ ,0 .125W 91637 MFF1816G267ROF
A13R517 321-0064-00 RES .,FXD,FILM :45 .3 ΟΗΜ ,1%,0 .125W 91637 MFF1816G45R30F
Α13Α521 315-0511-00 RES .,FXD ,CMPSN :510 ΟΗΜ ,5%,0 .25W 01121 C B5115
λ13Α522 315-0272-00 RES .,FXD ,CMPSN :2 .7K ΟΗΜ ,5Χ ,0 .25ω 01121 CB2725
λ13Α523 315-0273-00 RES .,FXD ,CMPSN :27K οΗΜ ,5%,0 .25ω 01121 C B2735
Α13Α524 315-0512-00 RES .,FXD ,CMPSN :5 .1 K οΗΜ ,5%,0 .25W 01121 C B5125

Α13Α526 321-0241-00 RES . ,FXD,FILM :3 .16K OHM,I%,0 .125W 91637 MFF1816G31600F
λ13Α527 315-0912-00 RES .,FXD ,CMPSN :9 . IK ΟΗΜ ,5%,0 .25ω 01121 C B9125
Α13Α532 315--0472-00 RES .,FXD ,CMPSN :4 .7K ΟΗΜ,5%,0 .25W 01121 C B4725
Α13Α533 321-0296-00 RES .,FXD,FILM :11 .8K OHM,I%,0 .125W 91637 MFF1816G11801 F
A13R537 321-0296-00 RES .,FXD,FILM :11 .SK ΟΗΜ,1%,0 .125W 91637 MFF 1816G11801 F
Α13Α538 321-0296-00 RES .,FXD ,FILM :11 .8K OHM,I%,0 .125W 91637 MFF1816GI 1801 F

Α13Α541 321-0144-00 RES .,FXD,FILM :309 OHM,I%,0 .125W 91637 MFF 1816G309ROF
Α13Α542 321-0135-00 RES .,FXD,FILM :249 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G249ROF
A13R543 317-0820-00 RES ., FXD ,CMPSN :82 ΟΗΜ ,5%,0 .125W 01121 ΒΒ8205
A13R544 317-0820-00 RES ., FXD ,CMPSN :82 ΟΗΜ ,5%,0 .125W 01121 ΒΒ8205
A13R545 321-0065-00 RES ., FXD , FILM:46 .4 OHM,I%,0 .125W 91637 ΜFF1816G46R40F
Α13Α546 323-0119-00 RES .,FXD ,FILM:169 οΗΜ ,1%,0 .50ω 75042 CΕCTO-1690F

A13R547 311-1007-00 RES .,VAR,NONWIR :20 ΟΗΜ ,20%,0 .50W 73138 82-38-1
Α13Α548 321-0221-00 RES .,FXD,FILM :1 .96K ΟΗΜ,1%,0 .125W 91637 MFF 1816GI960OF
A13R549 322-0219-00 RES .,FXD ,FILM:1 .87K ΟΗΜ,1%,0 .25W 75042 CEBTO-1871F
Α13Α552 315-0472-00 RES ., FXD ,CMPSN :4 .7K ΟΗΜ,5%,0 .25W 01121 CB4725
A13R553 315-0511-00 RES .,FXD ,CMPSN :510 οΗΜ ,5%,0 .25W 01121 CB5115
A13R555 321-0065-00 RES .,FXD,FILM :46 .4 ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G46R40F

Α13Α556 323-0119-00 RES .,FXD,FILM :169 ΟΗΜ,1Υ�0 .50W 75042 CECTO-169OF
A13R558 315-0151-00 RES .,FXD ,CMPSN :150 ΟΗΜ ,5%,0 .25W 01121 CB1515
Α13Α562 321-0022-00 RES .,FXD,FILM :16 .5 OHM,I%,0 .125W 91637 MFF 1816G16R50F
A13R563 321-0022-00 RES .,FXD,FILM :16 .5 OHM,I%,0 .125W 91637 MFF 1816G16R50F
Α13Α565 321-0070-00 RES ., FXD ,FILM :52 .3 OHM,I%,0 .125W 16299 NA55 D52R3F
Α13Α566 321-0138-00 RES .,FXD,FILM :267 OHM,I%,0 .125W 91637 MFF 1816G267ROF

A13R567 321-0064-00 RES .,FXD,FILM :45 .3 OHM,I%,0 .125W 91637 MFF 1816G45R30F
A13R569 323-0138-00 RES ., FXD ,FILM:267 οΗΜ ,1%,0 .50ω 75042 CECTO-267OF
Α13Α571 317-0103-00 RES .,FXD ,CMPSN :I OK ΟΗΜ ,5%,0 .125W 01121 ΒΒ1035
Α13Α572 321-0022-00 RES .,FXD,FILM :16 .5 OHM,I%,0 .125W 91637 MFF 1816G16R50F
Α13Α573 321-0022-00 RES .,FXD,FILM :16 .5 OHM,I%,0 .125W 91637 ΜFF 1816G16R50F
Α13Α575 321-0070-00 RES ., FXD ,FILM :52 .3 ΟΗΜ ,1%,0 .125W 16299 NA55D52R3F

A13R576 321-0138-00 RES .,FXD,FILM:267 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G267 ROF
A13R577 321-0064-00 RES ., FXD ,FILM :45 .3 ΟΗΜ ,1%,0 .125W 91637 ΜFF 1816G45R30F
Α13Α579 315-0103-00 RES ., FXD ,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB1035
Α13Α581 323-0165-00 RES .,FXD,FILM :511 ΟΗΜ ,1%,0 .5W 24546 NA65D5110F
A13R582 317-0150-00 RES ., FXD ,CMPSN :15 οΗΜ ,5%,0 .125W 01121 ΒΒ1505
Α13Α583 321-0066-00 RES .,FXD,FILM :47 .5 OHM,I%,0 .125W 91637 ΜFF1816G47R50F

Α13Α584 321-0075-00 RES .,FXD,FILM:59 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G59ROOF
Α13Α585 323-0193-00 RES .,FXD,FILM:IK ΟΗΜ ,1%,0 .50W 75042 CECTO-1001F
A13R586 311-0605-00 RES ., VAR,NONWIR:TRMR ,200 OHM,0 .5W 73138 82-23-2
Α13Α587 315-0510-00 RES ., FXD ,CMPSN :51 ΟΗΜ ,5%,0 .25W 01121 CB5105
A13R588 317-0151-00 RES ., FXD ,CMPSN :150 ΟΗΜ ,5%,0 .125W 01121 ΒΒ1515
A13R589 311-1261-00 RES .,VAR,NONWIR :500 ΟΗΜ ,10%,0 .50ω 32997 3329Ρ-L58-501

Α13Α591 323-0165-00 RES .,FXD,FILM :511 ΟΗΜ ,1%,0 .5W 24546 NA65D5110F
A13R592 317-0150-00 RES ., FXD ,CMPSN :15 οΗΜ ,5%,0 .125ω 01121 ΒΒ1505
Α13Α593 321-006 β--00 RES .,FXD,FILM :47 .5 ΟΗΜ ,1%,0 .125W 91637 ΜFF 1816G47R50F
Α13Α594 321-0075-00 RES ., FXD , FILM:59 ΟΗΜ ,1%,0 .125W 91637 ΜFΣ'1816G59ROOF
Α13R595 323Φ 0193-00 RES .,FXD, FILM : IK ΟΗΜ ,1%,0 .50W 75042 CECTO-1001F
A13R596 317-0241-00 RES ., FXD ,CMPSN :240 ΟΗΜ,5%,0 .125W 01121 ΒΒ2415

(NOMINAL VALUE, SELECTED)

A13R597 315-0510-00 RES ., FXD ,CMPSN :51 ΟΗΜ ,5%,0 .25W 01121 CB5105
Α13Α598 317-0151-00 RES ., FXD ,CMPSN :150 ΟΗΜ ,5%,0 .125W 01121 ΒΒ1515
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A13R603 321-0022-00 RES .,FXD,FILM :16 .5 OHM,I%,0 .125W 91637 MFF1816G16RSβF
λ13Α605 321-0070-00 RE S ., FXD , FILM :52 .3 ΟΗΜ,1%,0 .125W 16299 NA55D52R3F
Α13Α606 321-0138-00 RES .,FXD,FILM :267 οΗΜ ,1%,0 .125W 91637 MFF1816G267ROF
Α13Α607 321-0064-00 RES .,FXD,FILM :45 .3 OHM,I%,0 .125W 91637 MFF1816G45R30F
Α13Α609 323-0138-00 RES .,FXD,FILM :267 ΟΗΜ ,1%,0 .50W 75042 CECTO-267OF
Α13Α611 317-0103-00 RES .,FXD,CMP SN:IOK ΟΗΜ,5%,0 .125W 01121 ΒΒ1035

A13R613 321-0022-00 RES ., FXD, FILM :16 .5 OHM,I%,0 .125W 91637 MFF 1816G16R50F
Α13Α615 321-0070-00 RES ., FXD, FILM :52 .3 OHM,I%,0 .125W 16299 NA55D52R3F
A13R616 321-0138-00 RES .,ΣXD,FII.M :267 OHM,I%,0 .125W 91637 MFΣ 1816G267ROF
A13R617 321-0064-00 RES .,FXD,FII ,M :45 .3 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G45R30F
Α13Α621 315-0511-00 RES .,FXD ,CMPSN :510 ΟΗΜ ,5%,0 .25ω 01121 CB5115
Α13Α622 315-0272-00 RES .,FXD ,CMPSN :2 .7K ΟΗΜ,5%,0 .25W 01121 CB2725

Α13R623 315-0273-00 RεS .,FXD,CMPSN :27K ΟκΜ ,5%,0 .25W 01121 CB2735
Α13R624 315-0512-00 RES .,FXD ,CMPSN :5 .1 K ΟΗΜ ,5%,0 .25W 01121 CB5125
Α13Α626 321-0241-00 RES .,FXD,FILM :3 .16K ΟΗΜ,1Υ� 0 .125W 91637 MFF1816G31600F
Α13Α627 315-0912-00 RES .,FXD ,CMPSN :9 .1 K ΟΗΜ ,5%,0 .25W 01121 CB9125
Α13Α632 315-0472-00 RES .,FXD ,CMPSN :4 .7 K ΟΗΜ ,5%,0 .25W 01121 CB4725
Α 13Α633 321-0296-00 RES .,FXD,FILM :11 .8K ΟΗΜ ,1%,0 .125W 91637 MFF1816GI 1801 F

Α13Α637 321-0296-00 RΕS .,FXD , FILM :11 .8K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816GI1801F
Α13Α638 321-0296-00 RES .,FXD,FILM :I 1 .8K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816GI 1801F
Α13Α641 321-0144-00 RES .,FXD,FILM :309 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G309 ROF
Α13Α642 321-0135-00 RES .,FXD,FILM :249 οΗΜ ,1%,0 .125W 91637 MFF 1816G249 ROF
Α13Α643 317-0510-00 RE S ., FXD ,CMP SN:51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105
Α13Α644 317-0510-00 RE S ., ΣXD,CMPSN:51 οΗΜ ,5%,0 .125ω 01121 ΒΒ5105

Α13Α645 317-0510-00 RE S ., FXD ,CMPSN:51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105
Α13Α646 301-0620-00 RE S ., FXD ,CMP SN:62 ΟΗΜ ,5%,0 .50W 01121 ΕΒ6205
Α13Α647 301-0510-00 RE S ., FXD,CMPSN:51 ΟΗΜ,5%,0 .50W 01121 ΕΒ5105
A13R648 317-0510-00 RE S ., FXD,CMP SN:51 ΟΗΜ,5%,0 .125W 01121 ΒΒ5105
A13R663 321-0022-00 RES .,FXD,FILM :16 .5 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G16R50F
Α13Α665 321-0070-00 RES .,FXD,FILM :52 .3 OHM,I%,0 .125W 16299 NA55D52 R3F

A13R666 321-0138-00 RES .,FXD ,F ILM :267 οΗΜ,1%,0 .125W 91637 MFF1816G267ROF
Α13Α667 321-0064-00 RES .,FXD,FILM:45 .3 OHM,I%,0 .125W 91637 MFF1816G45 R30F
Α13Α669 323-0138-00 RES .,FXD,FILM:267 οΗΜ ,1%,0 .50W 75042 CECTO-267OF
Α13Α671 317-0103-00 RES .,FXD ,CMPSN :IOK ΟΗΜ ,5%,0 .125W 01121 ΒΒ 1035
Α13Α673 321-0022-00 RES .,FXD,FILM:16 .5 ΟΗΜ,1%,0 .125W 91637 MFF 1816G16R50F
ΑΙ 3Α675 321-0070-00 RES ., FXD , FI I,M:52 .3 OHM,I%,0 .125W 16299 NA55D52R3F

Α13Α676 321-0138-00 RES . , FXD , FII,M :267 OHM,I%,0 .125W 91637 MFF 1816G267ROF
Α13Α677 321-0064-00 RES ., FXD , FILM :45 .3 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G45R30F
Α13R681 323-0165-00 RES ., FXD , FILM :511 ΟΗΜ , Ι%,0 .5W 24546 NA65DS I 1ΠF
Α13Α683 321-0043-00 RES .,FXD,FII.M :27 .4 OHM,I%,0 .125W 91637 MFF 1816G27R40F
Α13Α684 321-0075-00 RES .,FXD,FILM :59 OHM,I%,0 .125W 91637 ΜFF 1816G59ROOF
Α13Α685 323-0193-00 RES ., FXD,FILM :IK ΟΗΜ ,1%,0 .50W 75042 CECTO-1001 F

A13R686 311-0605-00 RES ., VAR, NONWIR : TRMR ,200 OHM ,O .SW 73138 82-23-2
Α13Α687 315-0510-00 RE S ., FXD ,CMPSN:51 ΟΗΜ ,5%,0 .25W 01121 CB 5105
Α13R688 317-0151-00 RE S ., FXD,CMPSN :150 οΗΜ ,5%,0 .125ω 01121 ΒΒ1515
Α13Α689 311-1261-00 RE S ., VAR, NONWIR :500 ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L 58-501
Α13 Α69Ι 323-0165-00 RES .,FXD , FILM :511 οΗΜ,1%,0 .5W 24546 NA65DS110F
A13R693 321-0043-00 RES .,FXD ,FILM :27 .4 ΟΗΜ ,1%,0 .125W 91637 MFF1816G27R40F

Α13Α694 32 Ι-0075-00 RES .,FXD,FILM :59 OHM,I%,0 .125W 91637 MFF 1816G59ROOF
Α13Α695 323-0193-00 RES .,FXD,FILM:IK ΟΗΜ ,1%,0 .50W 75042 CECTO-1001F
A13R696 317-0750-00 RES .,FXD ,CMPSN :75 ΟΗΜ ,5%,0 .125W 01121 ΒΒ7505

(NOMINAL VALUE, SELECTED)
A13R697 315-0510-00 RES ., FXD ,CMPSN :51 ΟΗΜ ,5%,0 .25W 01121 C B5105
A13R698 317-0151-00 RES .,FXD ,CMPSN :I 50 ΟΗΜ ,5%,0 .125W 01121 ΒΒ1515

Α13υ520 155-0078-10 MICROCIRCUIT,LI :ML,VERTICAL AMPLIFIER 80009 155-0078-10
Α13U526 156-0043-00 MI CROC IRCU IT,DI :QUAD 2- INPUT POS NOR GATE 80009 156-0043-00
Α 13υ532 156-0030-00 MICROC IRCUIT, DI :QUAD 2- INPUT NAND GATE 01295 SN7400(Ν OR J)
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A 13U580 155-0078-10 MICROCIRCUIT,LI :ML,VERTICAL AMPLIFIER 80009 155-0078-10

A 13U620 155-0078-10 MICROCIRCUIT,LI :ML ,VERTICAL AMPLIFIER 80009 155-0078-10
A13U680 155-0078-10 MICROCIRCUIT,LI:ML,VERTICAL AMPLIFIER 80009 155-0078-10
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A14C8 283-0672-00 CAP .,FXD,MICA D :200PF ,1%,500V 00853 D155F2010FO
A14C12 283-0003-00 CAP ., FXD,CER DI :O .O1UF ,+80-20%,150V 91418 5Ρ 103Ζ 151-4Α9
A14C13 281-0603-00 CAP ., FXD , εER DI :39PF ,5%,500V 72982 308-000COG0390J
A14C27 281-0523-00 CAP., FXD ,CER DI : l 00PF , +/-20PF ,500V 72982 301-OOOU2MO1O1M
A14C30 281-0629-00 CAP., FXD,CER DI :33PF ,5%,600V 04222 7027-0260

A1402 281-0525-00 CAP ., FXD ,CER DI :470PF , +/-94PF ,500V 04222 7001-1364
A14C33 2Η3-0638-00 CAP.,FXD,MICA D :130PF ,1%,100V 00853 D 151F 131FO
Α14ε36 281-0603-00 CAP.,FXD ,CER DI :39PF ,5%,500V 72982 308-OOOCOG0390J
A1407 281-0525-00 CAP.,FXD ,CER DI :470PF , +/-94PF , 500V 04222 7001-1364
A14C109 281-0603-00 CAP.,FXD ,CER DI :39PF ,5%,SOOV 72982 308-000COG0390J
A14C112 281-0603-00 CAP.,FXD ,CER DI :39PF,5%,500V 72982 308-000COG0390J

A14C122 281-0523-00 CAP.,FXD ,CER DI :l00PF , +/-20PF ,SOOV 72982 301-OOOU2MO1O1M
Α14ε 124 283-0604-00 CAP.,FXD,MICA D :304PF ,2%,300V 00853 D 153F304000
Α14ε 129 283-0604-00 CAP.,FXD,MICA D :304PF ,2%,300V 00853 D 153F3040GO
Α14ε 139 281-0603-00 CAP.,FXD ,CER DI :39PF ,5%,SOOV 72982 308-000COG0390J
A14C146 283-0003-00 CAP ., FXD,CER DI :O .OIUF ,+80-20%,150V 91418 SP 103Z 151-4R9
A14C152 283-0000-00 CAP ., FXD ,CER DI :O .OO1UF,+100-0%,500V 59660 831-519- Ζ 5U-102 Ρ

Α14ς 171 283-0000-00 CAP ., FXD ,CER DI :O .OO IUF,+100-0%,500V 59660 831-519- Ζ 5U-102 Ρ
A14C176 283-0177-00 CAP .,FXD ,CER DI : IIJF ,+80-20%,25V 56289 273C5
A14C190 283-0177-00 CAP ., FXD ,CER DI : lUF ,+80-20%,25V 56289 273ς5
A14C201 290-0778-00 CAP., FXD , ELCTLT : IUF,+50-10%,50V 54473 ΕCΕ-Α5ΟΝ 1
Α14ε202 290-0755-00 CAP ., FXD , ELCTLT : l 00UF ,+50-10%, IOV 56289 502D223
A14C203 290-0778-00 CAP., FXD , ELCTLT :1UF ,+50-10%,50V 54473 ΕCΕ-Α50Ν 1

A14C206 283-0177-00 CAP.,FXD ,CER DI :1UF ,+80-20%,25V 56289 273C5
A14C207 290-0778-00 CAP., FXD , ELCTLT :1 UF ,+50-10%,5OV 54473 ΕCΕ-Α50Ν 1
A14C208 283-0177-00 CAP., FXD ,CER DI : l UF ,+80-20%,25V 56289 273C5
Α14CR16 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A14CR17 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 IN4152R
A14CR44 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 1 Ν4152Α

A14CR45 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 IN4152R
A14CR61 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A14CR62 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1Ν4152Α
A14CR109 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 1Ν4152Α
A14CRI 12 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 1 Ν4152Α
Α14CRI24 152-0141-ο2 SEMICOκD DEVτCE :SILICON,30V,150MA 01295 IN4152R

A14CR129 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A14CR137 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
A14CRI 39 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 IN4152R
A14CR143 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
Α14CΑ146 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IM4152R
Α14CRI 56 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 1N4152R

A14CR159 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1N4152R
A14CRI 61 152-0153-00 SEMICOND DEVICE :SILICON ,15V,50MA 07263 FD7003
A14CR162 152-0153-00 SEMICOND DEVICE :SILICON ,15V,SOMA 07263 FD 7003
A14CR176 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1N4152R
A14CR177 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 IN4152R
A14L12 108-0245-00 COIL , RF:3 .9UH 76493 Β6310-1

A14L26 108-0245-00 COIL ,RF:3 .9UH 76493 Β6310-1
A14L29 108-0245-00 COIL, RF:3 .9UH 76493 Β6310-1
A14L201 108-0245-00 COIL,RF:3 .9UH 76493 Β6310-1
A14L202 108-0245-00 COIL, RF:3 .9UH 76493 Β6310-1
A14L203 108-0245-00 COIL, RF:3 .9UH 76493 Β6310-1
A14L207 108-0245-00 COIL , RF :3 .9UH 76493 Β6310-1

A14LR35 108-0543-00 COIL,RF:FIXED,I .I UH 80009 108-0543-00
A14LR47 108-0543-00 COIL, RF : FIXED,1 .1UH 80009 108-0543-00
A14LR57 108-0543-00 COIL, RF:FIXED,1 . lUH 80009 108-0543-00
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A14LR84 108-0543-0 COIL, RF : FIXED,1.1UH 80009 108-0543-ο0
A14Q41 151-0198-00 TRANSISTOR:STLI CON , NPN ,SEL FROM MPS918 04713 SPS8802-1
A14Q49 151-0198-00 TRANSI STOR :S ILICON , NPN ,SE1, FROM MPS918 04713 SPS8802-1
Α14Q63 151-0188-00 TRANSI STOR :SILICON, PNP 04713 SPS6868K
A14Q67 151-0190-00 TRANSI STOR :S ILICON,NPN 07263 S032677
A14Q77 151-0192-00 TRANSISTOR :S ILICON,NPN,SEL FROM MPS6521 04713 SPS8801

A14Q79 151-0192-00 TRANSI STOR :S ILICON , NPN ,SEL FROM MPS6521 04713 SPS8801
A14Q103 151-0223-03 TRANSISTOR :NPN ,S I ,PRESTRESSED δ TES TED 80009 151-0223-03
A14Q119 151-0223-03 TRANSI STOR :NPN ,S I,PRESTRESSED δ TESTED 80009 151-0223-03
A14Q127 Ι51-0192-00 TRANSISTOR :S ILICON , NPN,SEL FROM MPS6521 04713 SPS8801
A14Q132 151-0192-00 TRANSISTOR :SILICON , NPN ,SEL FROM MP S6521 04713 SP S8801
A14Q136 151-0192-00 TRANSISTOR :S ILICON , NPN,SEL FROM ΜΡ56521 04713 SP S8801

A14Q141 151-0192-00 TRANSISTOR :S ILICON , NPN ,SEL FROM MPS6521 04713 SP S8801
A14Q142 151-0216-00 TRANSISTOR :S ILICON,PNP 04713 SP S8803
A14Q146 151-1022-00 TERM .COAXIAL :SILICON, JFE ,SEL FROM 2Ν4392 26805 T198CS
A 14Q150 151-0190-00 TRANS ISTOR :SILICON,NPN 07263 S032677
A 14Q157 151-0192-00 TRANSISTOR :S ILICON,NPN,SEL FROM MPS6521 04713 SP 58801
A14R1 315°0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235

A14R2 321-0193-00 RES .,FXD, FILM: IK ΟΗΜ ,1%,0 .125W 91637 MFF 1816G10000F
Α 14Α3 315-0223-00 RES ., FXD,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235
Α 14Α4 321-0193-00 RES ., FXD , FIT,M:1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G I000OF
A 14R8 321-0147-00 RES .,FXD, FILM:332 ΟΗΜ,1%,0 .125W 91637 MFF1816G332ROF
Α14Α9 321-0239-00 RES .,FXD , FILM:3 .O1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G30100F
A14R11 315-0912-00 RES .,FXD,CMPSN :9 .1K OHM,5%,0 .25W 01121 CB 9125

Α14Α12 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
Α14Α13 315-0512-00 RES ., FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB 5125
A14R 16 315-0332-00 RES ., FXD ,CMPSN :3 .3K ΟΗΜ ,5%,0 .25W 01121 CB 3325
Α14Α 17 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB 2025
A14R21 321-0304-00 RES .,FXD , FIT..M:14 .3K ΟΗΜ ,1%,0 .125W 91637 MFF1816G I4301F
A14R22 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015

Α14Α23 315-0512-00 RES .,FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB 5125
A14R26 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
Α14Α27 315-0332-00 RES .,FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB 3325
Α14Α29 315-0271-00 RES ., FXD ,CMPSN :270 ΟΗΜ ,5%,0 .25W 01121 CB 2715
A14R30 315-0332-00 RES ., FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB 3325
Α14Α36 315-0752-00 RES ., FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB 7525

A14R39 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
Α14Α40 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
Α14Α41 315-0512-00 RES .,FXD ,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB5125
Α14Α45 315-0332-00 RES ., FXD,CMPSN :3 .3K ΟΗΜ ,5%, Π .25ω 01121 CB3325
Α14Α48 315--0152-00 Β010100 Β010150 RES ., FXD ,CMPSN :1 .5K ΟΗΜ ,5%,0 .25ω 01121 CB 1525
Α14Α48 315-0101-00 Β010151 RES .,FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015

Α14Α49 315-0102-00 RES .,FXD ,CMPSN : IK OHM,5%,0 .25W 01121 CB 1025
Α14Α51 315-0222-00 RES .,FXD ,CMPSN :2 .2K OHM,5%,0 .25W 01121 CB2225
Α14Α53 315-0751-00 Β010100 Β010150 RES .,FXD ,CMPSN :750 OHM,5%,0 .25W 01121 CB 7515
Α14Α53 315-0101-00 Β010151 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
Α14Α58 315-0222-00 RES .,FXD ,CMPSN :2 .2K ΟΗΜ ,5%,0 .25W 01121 CB2225
ΑΙ4Α62 315--0202-00 RES ., FXD,CMPSN :2K OHM,5%,0 .25W 01121 CB2025

Α14Α63 315-0103-00 RES .,FXD ,CMPSN :1OK OHM,5%,0 .25W 01121 CB 1035
A14R66 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
Α14Α67 315-0202-00 RES .,FXD,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
A14R68 315-0622-00 RES .,FXD ,CMPSN :6 .2K OHM,5%,0 .25W 01121 CB6225
Α14Α76 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
Α14Α77 315-0303-00 RES .,FXD ,CMPSN :30K OHM,5%,0 .25W 01121 CB3035

A14R78 315-0222-00 RES .,FXD ,CMPSN :2 .2K OHM,5%,0 .25W 01121 CB2225
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A14R79 315-0332-00 RES .,FXD CMPSN 3 .3Κ ΟΗΜ ,5%,0 .25W 01121 CB3325
A14R80 315-0301-00 RES .,FXD,CMPSN :300 OHM,5%,0 .25W 01121 CB3015
Α14Α81 315-0102-00 RES .,FXD,CMPSN :IK ΟΗΜ ,5%,0 .25W 01121 CB1025
Α14Α86 315-0332-00 RES .,FXD,CMPSN 3 .3Κ ΟΗΜ ,5%,0 .25W 01121 CB3325
A14R87 315-0100-00 ΑΕ S ., Σ'XD,CMPSN :10 ΟΗΜ ,5 Ζ ,0 .25W 01121 CB1005
A14R101 315-0203-00 RES .,FXD,CMPSN :20K OHM,5%,0 .25W 01121 CB2035

A14R102 315-0303-00 RES .FXD,CMPSN :30K OHM 5%,0 .25W 01121 CB3035
Α14ΑΙ03 315-0512-00 RES .,FXD,CMPSN :5 .1K ΟΗΜ ,5%,0 25W 01121 CB5125
Α14Α106 315-0102-00 RES .,FXD,CMPSN :IK OHM 5% 0 .25W 01121 CB1025
Α14Α107 315-0153-00 RES .,FXD,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
Α14Α109 315-0201-00 RES .,FXD,CMPSN :200 OHM,5%,0 .25W 01121 CB2015
A14R113 315-0102-00 ΒΟΙΟΙΟΟ Β010199 RES .,FXD,CMPSN :IK OHM,5%,0 .25W 01121 C B1025

λ14R113 315-0391-00 Β010200 RES .,FXD,CMPSN :390 OHM,5%,0 .25W 01121 C B3915
A14R121 315-0201-00 RES .FXD,CMPSN :200 OHM 5%,0 .25W 01121 C B2015
Α14Α122 315-0152-00 RES .,FXD,CMPSN :1 .5K OHM,5%,0 .25W 01121 C B1525
A14R126 321-0288-00 RES .,FXD,FILM :9 .76K ΟΗΜ,1%,0 .125W 91637 MFF1816G97600F
Α14Α127 321-0246-00 RES .,FXD,FILM :3 .57K ΟΗΜ ,1%,0 .125W 91637 MFF1816G3570OF
Α14Α 131 321-0288-00 RES . FXD,FILM :9 .76K ΟΗΜ ,1%,0 .125W 91637 MFF1816G97600F

A14R132 321-0246-00 RES . FXD,FILM :3 .57K ΟΗΜ ,1%,0 .125W 91637 MFF1816G35700F
Α14 Α136 315-0103-00 RES . FXD,CMPSN :IOK ΟΗΜ ,5%,0 25W 01121 CB1035
Α14 Α137 315-0821-00 RES .,FXD,CMPSN :820 OHM,5%,0 .25W 01121 CB8215
A14 R138 315-0152-00 RES .,FXD,CMPSN :1 .5K ΟΗΜ ,5%,0 .25W 01121 CB1525
Α14 Α 139 315-0822-00 RES .,FXD,CMPSN :8 .2K ΟΗΜ .5%,0 .25W 01121 CB8225
A14R141 315-0132-00 RES .,FXD,CMPSN :1 .3K OHM 5%,0 .25W 01121 CB1325

A14R142 315-0271-00 RES .,FXD,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
Α14Α143 315 0302-00 RES .,FXD,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
A14 R146 315-0332-00 RES .,FXD,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB3325
Α14 Α147 321-0237-00 RES .,FXD,FILM :2 .87K ΟΗΜ ,1%,0 .125W 91637 MFΣ1816G28700F
A14 R150 315-0561-00 RES .,FXD,CMPSN :560 ΟΗΜ,5%,0 .25W 01121 CB5615
Α14ΑΙ 52 315-0103-00 RES .,FXD,CMPSN:IOK OHM,5%,0 .25W 01121 CB1035

Α14Α153 315-0103-00 RES .,FXD,CMPSN :IOK OHM,5%,0 .25W 01121 CB1035
Α14 ΑΙ 54 315-0302-00 RES .,FXD,CMPSN:3K OHM,5%,0 .25W 01121 CB3025
A14R155 315-0182-00 RES . FXD,CMPSN :1 .8K OHM,5%,0 .25W 01121 CΒ1825
Α14Α156 315-0361-00 RES .,FXD,CMPSN:360 ΟΗΜ ,5%,0 .25W 01121 CB3615
Α14Α157 322-0210-00 RES .,FXD,FILM :1 .SK ΟΗΜ ,1%,0 .25W 75042 CEBTO-1501F
Α14Α158 315-0221-00 RES .,FXD,CMPSN :220 OHM,5%,0 .25W 01121 CB2215

A14R159 315-0242-00 RES . ,FXD CMPSN :2 .4K OHM,5%,0 .25W 01121 CB2425
A14R162 321-0312-00 RES . FXD,FILM :17 .4K ΟΗΜ ,1%,0 .125ω 91637 MFF1816GI7401F
Α14Α163 321-0237-00 RES .,FXD,FILM 2 .87Κ ΟΗΜ,1%,0 .125W 91637 MFF1816G28700F
A14R165 311-1269-00 RES .,VAR,NONWIR :20K ΟΗΜ ,10%,0 .50W 32997 3329 Ρ-L58-203
Α14Α166 321-0289-00 RES . FXD,FILM :IOK ΟΗΜ ,1%,0 .125W 91637 MFF1816GI0001F
ΑΙ4Α167 321-0240-00 RES .,FXD FILM :3 .09K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G30900F

Α14ΑΙ 69 321-0215-00 RES .,FXD,FILM :1 .69K ΟΗΜ ,1%,0 .125W 91637 MFF1816GI690OF
A14R174 301-0471-00 RES .,FXD,CMPSN :470 ΟΗΜ,5%,0 .50W 01121 ΕΒ4715
A 14R176 321-0245-00 RES .,FXD,FLI.M :3 .48K 0W 1%,0 .125W 91637 MFF1816G34800F
AIAR177 315 0151-00 RES .,FXD,CMPSN :150 ΟΗΜ,5%,0 .25W 01121 CB1515
Α 14Α184 315-0683-00 RES .,FXD,CMPSN :68K OHM,5%,0 .25W 01121 CB6835
A 14R186 315-0622-00 RES .,FXD,CMPSN :6 .2K ΟΗΜ ,5%,0 .25W 01121 CB6225

Α14Α187 315-0622-00 RES .,FXD,CMPSN :6 .2K ΟΗΜ ,5%,0 .25W 01121 CB6225
A14R191 315-0242-00 RES .,FXD,CMPSN :2 4Κ ΟΗΜ ,5%,0 .25W 01121 CB2425
Α14Α192 321-0242-00 RES . FXD,FILM :3 .24K ΟΗΜ ,1%,0 .125W 91637 MFF1816G32400F
A14 R193 315-0223-00 Β010100 Β010199 RES .,FXD,CMPSN 22Κ ΟΗΜ ,5%,0 .25W 01121 C B2235
Α14 Α193 315-0203-00 Β010200 RES .,FXD,CMPSN :20K OHM,5%,0 .25W 01121 CB2035
Α14Α196 321-0243-00 RES .,FXD,FILM :3 .32K ΟΗΜ .1%,0 .125W 91637 MFF1816G33200F

A14 R197 315-0303-00 RES . Ι'XD,CMPSN :30K ΟΗΜ ,5%,0 .25W 01121 CB3035
Α14 Α207 315-0100-00 RES .,FXD,CMPSN :10 OHM,5%,0 .25W 01121 CB1005
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Α14ΤΡ21 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00
Α14ΤΡ79 214-0579-00 TERM,TEST POINT : BRS CD PL 80009 214-0579-00
Α14ΤΡ83 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00
Α14ΤΡ84 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00
Α14ΤΡ124 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00

Α14ΤΡ 129 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
Α14ΤΡ 130 214-0579-00 TERM,TEST POINT:BRS CD PL 80009 214-0579-00
Α14ΤΡ152 214-0579-00 TERM,TEST PO INT :BRS CD PL 80009 214-0579-00
Α14ΤΡ162 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00
Α14ΤΡ201 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00

Α14ΤΡ202 214-0579-00 TERM,TEST ΡΟΙΝΤ : ΒΑ5 CD PL 80009 214-0579-00
A14U 12 155-0011-00 MICROC IRCUIT ,DI :ML,CLOCK AND CHOP BLANKING 80009 155-0011-00
A14U 22 155-0010-00 MICROCIRCUIT,DI :ML,CHOP DIVIDER/BLANKING 80009 155-0010-00
A14U42 155-0013-00 MICROCIRCUIT,DI :ML,DC BINARY 80009 155-0013-00
A14U52 155-0013-00 MICROCIRCUIT, DI :ML, DC BINARY 80009 155-0013-00

A14U72 156-0798-02 MICROCIRCUIT,DI :DUAL 14 TO 1 LINE SEL/MUX 01295 SN74LS153
A14U82 155-0013-00 MICROCIRCUIT,DI :ML,DC BINARY 80009 155-0013-00
A14U116 155-0009-00 MICROCIRCUIT,DI :ML,HORIZ LOCKOUT LOGIC 80009 155-0009-00
A14U190 155-0012-00 MICROCIRCUIT,LI :ML,Z-AXI S AND AMPLIFIER 80009 155-0012-00
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Α15 ----- -°° - CKT BOARD ASSY :S IGNAL OUT
A15C13 283-0081-0 Π CΑΡ . . FXD ,CE R DI :O .1UF ,+80-2Ο%,25V 56289 36C600
A15C17 281-0510-00 CAP ., FXD,CER DI :22PF ,+/-4 .4PF ,500V 72982 301-OOOCOG0220M
A15C79 281-0603-00 CAP ., FXD ,CER DI :39 PF ,5%,500V 72982 308-000COG0390 J
A15C91 290-0745-00 CAP , FXD , ELCTLT :22UF ,+50-10%,25V 56289 502D225
A15C95 290-0745-00 CAP . FXD , EL C'Ι' LT :22UF +50-10%,25V 56289 502D225

A15CR12 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A15CR19 152-0141-02 SEMICOND DEV1CE :SILICON ,30V 150ΜΑ 01295 1 N4152R
A15CR76 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 I N4152R
A15CR77 152-0141-02 SEMICOND DEVICE :S ILICON ,30V 150ΜΑ 01295 ΙΝ4152Α
A15CR78 152-0141-02 SEMICOND DEVICE :S II.ICON ,30V ,150MA 01295 IN4152R
A15QI O 151-0223-03 TRANS I STOR :NPN ,S I,PRE STRESSED & TE STED 80009 151-0223-03

A 15Q11 151-0223-03 TRANS I STOR :NPN ,S I,PRE STRESSED & TE STED 80009 151-0223-03
A 15Q17 151-0220-00 TRANS I STOR :SI LICON,PNP 07263 5036228
A15Q49 151-0223-03 TRANSISTOR :NPN ,S I,PRE STRESSED δ TE STED 80009 151-0223-03
A 15Q62 151-0223-03 TRANSISTOR :NPN ,SI , PRES TRESSED & TESTED 80009 151-0223-03
A15Q77 151-0220-00 TRANS ISTOR :SILICON,PNP 07263 5036228
A15R3 315-0470-00 RES .,FXD ,CMPSN :47 OHM,5%,0 .25W 01121 CB4705

A15 R9 315-0101-00 RES .,FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015
A15 RIl 315-0222-00 RES FXD ,CMPSN :2 .2K ΟΗΜ ,5%,0 .25W 01121 CB2225
Α15 Α12 315-0241-00 RES ., FXD ,CMPSN :240 OHM 5%,0 .25W 01121 CB2415
Α15Α13 315-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015
Α15 Α16 321-0262-00 RES .,FXD,FII.M 5 .23Κ ΟΗΜ ,1%,0 .125W 91637 ΜFF 1816G52300F
A15 R17 315-0152-00 RES ., FXD ,CMPSN :1 .5K OHM,5%,0 .25W 01121 CB1525

Α15 Α 18 315-0272-00 RES ., FXD ,CMPSN :2 .7K OHM,5%,0 .25W 01121 CB 2725
A15 R19 321-0190-00 RES .,FXD, FILM 931 ΟΗΜ ,1%,0 .125W 91637 ΜF F1816G931 ROF
A15 R45 315-0201-00 RES ., FXD ,CMPSN :200 ΟΗΜ ,5%,0 .25W 01121 CB 2015
A15 R46 315-0752-00 RES ., FXD ,CMPSN :7 .SK OHM,5%,0 .25W 01121 CB 7525
Α15Α47 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CBI 015
Α15 Α49 321-0143-00 RES .,FXD,FILM :301 ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G301ROF

Α15 Α56 315- ΟΙ 81-00 RES ., FXD ,CMPSN :180 OHM,5%,0 .25W 01121 CB 1815
Α15Α57 315-0123-00 RES .,FXD ,CMPSN :12K OHM,5%,0 .25W 01121 CB 1235
Α15Α59 315-0101-00 RES ., FXD ,CMP SN :100 OHM,5%,0 .25W 01121 CB 1015
Α15R61 315-0560-00 RES ., FXD ,CMPSN :56 OHM,5%,0 .25W 01121 CB5605
Α15Α62 323-0193-00 RES .,FXD,FILM :IK ΟΗΜ ,1%,0 .50W 75042 CECTO-1001F
Α15Α67 315-0181-00 RE S ., FXD ,CMP SN :180 OHM,5%,0 .25W 01121 CB 1815

Α15Α68 315-0123-00 RES .,FXD,CMP SN :12K ΟΗΜ ,5%,0 .25W 01121 CB1235
Α15Α76 321-0180-00 RES .,FXD,FILM .732 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G732ROF
A15R77 321-0226-00 RES .,FXD,FILM :2 .21 K ΟΗΜ,1%,0 .125W 91637 MFF1816G22100F
A15R78 322-0189-00 RES .,FXD,FILM :909 ΟΗΜ ,1%,0 .25W 75042 CEBTO-909OF
Α15Α79 315-0390-00 RE S ., FXD,CMPS N :39 OHM 5%,0 .25W 01121 CB3905
A15S3 260-1811-00 SWITCH ,SLIDE : DPDT ,O .SA,125VAC DC 82389 C56206L2

A15S46 260-0984-00 SWITCH SLIDE : DP3T ,O .SA ,125V 79727 G-128-S-0012
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Α16 CKT BOARD ASSY : FAN
Α16Β20 147-0035-00 ΜΟ 'ΓOR, DC : BRUSHLESS,10-15VDC,145MA 25088 1ΑD3001-ΟΑ
A16C IO 290-0778-00 CAP . . FXD , ELCTLT :1UF ,+50-10%,50V 54473 ΕCΕ-Α50Ν 1
A16C13 290-0768-00 CAP ., FXD , ELCTLT : IOUF,+50-10%,100V 54473 ΕCΕ-AlOOV10L
A16CR10 152-0141-02 SEMICOND DEVICE :S ILI CON ,30V ,150MA 01295 IN4152R
A16CR13 152-0141-02 SEMICOND DEVICE :S ILICON .30V ,150MA 01295 IN4152R

A16CR21 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 IN4152R
A16CR22 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1 Ν4152Α
A16C R23 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 IN4152R
A16CR24 152-0141-02 SEM1COND DEVICE :S ILICON ,30V ,150MA 01295 1 N4152R
A16Q10 151-0301-00 TRANS ISTOR :SILICON,PNP 27014 2Ν2907Α
A16Q20 156-0281-00 MICROCIRCUIT,LI :4 TRANS I STOR ARRAY 02735 CA3725

A16R10 301-0271-00 RES ., FXD ,CMPSN :270 ΟΗΜ ,5%,0 .50W 01121 ΕΒ2715
Α16Α11 315-0470-00 RES .,FXD ,CMPSN :47 ΟΗΜ ,5%,0 .25W 01121 CB4705
Α16Α13 301-0271-00 RES .,FXD ,CMPSN :270 ΟΗΜ ,5%,0 .50W 01121 ΕΒ2715
λ16Α20 307-0059-00 RES .,FXD ,CMPSN :6 .2 ΟΗΜ ,5%,0 .50W 01121 EB62G5
Α16Α24 321-0201-00 RES .,FXD,FILM :1 .21 K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G1210OF
A16R25 321-0239-00 RES .,FXD,FILM:3 .O1 K ΟΗΜ ,1%,0 .125W 91637 MFF1816G30100F

Α16Α27 321-0022-00 RES .,FXD,FILM :16 .5 ΟΗΜ ,1%,0 .125W 91637 MFF1816G16R50F
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Α17 -----' -_°,-- CKT BOARD ASSY : HORIZ OUTPUT AMP
A17C22 283-0604-00 CAP .,FXD,MICA D :304PF ,2%,300V 00853 D 153F304000
A1702 281-0184-00 CAP .,VAR , PLSTC :2-18PF ,50OVDC 80031 2805DO0218BN02FO
A17C33 283-0359-00 CAP.,FXD ,CER DI :1000PF,10%,200V 72982 8131Ν203CΟG0102ΚA17C52 283-0003-00 CAP.,FXD ,CER DI :O .OIUF ,+80-20%,150V 91418 SP 103Z151-4R9
A 17C54 283-0647-00 CAP.,FXD ,MICA D :70PF ,1%,100V 00853 D151 E 700FO

A 17C55 281-0166-00 CAP., VAR ,AIR DI :1 .9-15 .7PF ,250V 74970 187-0109-005
A 17C63 283-0003-00 CAP .,FXD,CER D I :O .OIUF ,+80-20%,150V 91418 SP 103Z151-4R9
A17C66 281-0659-00 CAP ., FXD ,CER DI :4 .3PF ,+/-0 .25PF ,500V 59660 301-OOOCOH0439C
A17C69 283-0003-00 CAP ., FXD ,CER DI :O .O I UF ,+80-20%,150V 91418 SP103Z151-4R9
A17C71 283-0003-00 CAP .,FXD,CER DI :O .O IUF ,+80-20%,150V 91418 SP103Z 151-4 R9
A17C79 283-0003-00 CAP ., FXD ,CER DI :O .OIUF ,+80-20%,150V 91418 SP103Z 151-4a9

A17C111 281-0792-00 CAP ., FXD,CER DI :82PF ,10%,100V 72982 8035D2AAD000820K
A17C122 283-0604-00 CAP .,FXD, MICA D :304PF ,2%,300V 00853 D153F304000
A17C154 283-0647-00 CAP.,FXD,MICA D :70PF ,1%,100V 00853 D151 E 700FO
A17C155 281-0166-00 CAP.,VAR,AλR DI :1 .9-15 .7PF ,250V 74970 187-0109-005
A17C166 281-0659-00 CAP .,FXD ,CER DI :4 .3PF ,+/-0 .25PF ,500V 59660 301-OOOCOR0439C
A1 IC169 283-0003-00 CAP .,FXD ,CER DI :O .O1UF,+80-20%,150V 91418 SΡ103Ζ151-4R9

A17C171 283-0003--00 CAP .,FXD ,CER DI :O .O1UF ,+80-20%,150V 91418 SP103Z151-4R9
A17C201 290-0745-00 CAP ., FXD , ELCTLT :22UF ,+50-10%,25V 56289 502D225
A17C202 290-0745-00 CAP ., FXD , ELCTLT :22UF ,+50-10%,25V 56289 502D225
A17C203 283-0003-00 CAP ., FXD,CER DI :O .01 UF ,+80-20%,150V 91418 SP103Z 151-4R9
A17C204 283-0003-00 CAP ., FXD,CER DI :O .O IUF ,+80-20%,150V 91418 SP103Z 151-4R9
A17C206 283-0005-00 CAP .,FXD,CER DI :O .O IUF ,+100-0%,250V 72982 8131N30025UO103P

A17C207 290-0776-00 CAP ., FXD ,ELCTLT :22 UF ,+50-10%,IOV 55680 IOULA22V-7
A17CR44 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A17CR45 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 IN4152RA17CR51 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152 Α
A17CR151 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
A17CR 159 152-0141-02 SEMI COND DEVTCE :SILICON ,30V ,150MA 01295 IN4152R

A17CR I60 152-0141-02 SEMICOND DEV ICE :SIL ICON ,30V ,150MA 01295 IN4152R
Α 17Ε 52 276-0507-00 SHIELDING BEAD, : FERRITΕ 78488 57-3443
Α .171,15 108-0578-00 COIL,RF :FIXED ,45NH 80009 108-0578-00
Α 171,115 108-0578-00 CO IL,RF :FIXED,45NH 80009 108--0578-00
Α171,201 108-0245-00 CO IL , RF :3.9UH 76493 Β6310-1
Α 171,202 108-0245-00 CO IL,RF :3 .9UH 76493 Β6310-1

Α171,207 108-0800-00 CO1L, RF :820MH 71279 550-3399-48
A17Q3 151-0190-00 TRANSISTOR :S ILICON,NPN 07263 5032677
A17Q21 151-0221-00 TRANSI STOR :S ILI CON,PNP 04713 SPS246
A17Q41 151-0220-00 TRANSI STOR:SILI CON,PNP 07263 5036228
A17Q51 151-0442-00 TRANSI STOR:SILICON,NPN 80009 151-0442-00
A17Q61 151-0190-00 TRANSI STOR:SILICON,NPN 07263 5032677

A 17Q62 151-0190-00 TRANSISTOR :SILICON,NPN 07263 5032677
A 17Q69 151-0274-00 TRANSISTOR:SILICON,NPN 80009 151-0274-00
A 17Q73 151-0270-00 TRANSISTOR :SILICON ,PNP 04713 OBD
A17Q103 151-0190-00 TRANSISTOR:SILICON,NPN 07263 5032677
A17Q121 151-0221-00 TRANSISTOR :SILICON , PNP 04713 SPS246
A17Q134 151-0220-00 TRANS ISTOR :SILICON,PNP 07263 5036228

A17Q141 151-0220-00 TRANSISTOR :SILICON,PNP 07263 S036228
A17Q151 151-0434-00 8010100 8010150 TRANS ISTOR :SILICON,PNP 04713 SS7144
A17Q151 151-0434-01 8010151 TRANSISTOR :S ILICON,PNP 80009 151-0434-01
A17Q161 151-0220-00 TRANSI STOR :SILICON , PNP 07263 5036228
A17Q162 151-0220-00 TRANSISTOR :SILICON , PNP 07263 5036228A 17Q169 151-0274-00 TRANSISTOR :SILλCON , NPN 80009 151-0274-00

A 17Q173 151-0270-00 TRANSISTOR :STI,ICON , PNP 04713 OBD
A 17Q197 151-0220-00 TRANSISTOR :SIT,λCON , PNP 07263 5036228
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RES .,FXD,FILM:953 ΟΗΜ ,1%,0 .125W

Mfr
Code
91637

Mfr Part N um b er
MFF 1816G953ROF

Α17Α2 321-0251-00 RES .,FXD,FILM:4 .02K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G40200 F
Α17Α3 321-0255-00 RES ., FXD , FILM:4 .42K ΟΗΜ ,1%,0 .125ω 91637 MFF1816G44200F
Α17Α4 321-0175-00 RES .,FXD,FILM:649 ΟΗΜ,1%,0 .125W 91637 MFF1816G649ROF
Α17 Α6 315-0511-00 RES .,FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115
Α17 Α8 323-0177-00 RES .,FXD,FILM :680 ΟΗΜ,1%,0 .50W 91637 MFF1226G681ROF

Α17 Α9 321-0074-00 RES .,FXD,FILM :57 .6 ΟΗΜ ,1%,0 .125W 91637 MFF1816G57R60F
Α17 ΑΙΙ 315-0153-00 RES ., FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB 1535
Α17Α12 315-0243-00 RES .,FXD ,CMPS N :24K OHM,5%,0 .25W 01121 CB2435
A17R14 315-0822-00 RES ., FXD ,CMPSN :8 .2K OHM,5%,0 .25W 01121 CB8225
Α 17Α15 311-1466-00 RES .,VAR,NONWIR :2K ΟΗΜ ,20%,0 .50W 73138 72-39-0
A 17R21 317-0300-00 RE S ., FXD,CMPSN :30 ΟΗΜ,5%,0 .125W 01121 ΒΒ 3005

A 17R22 315-0270-00 RE S .,FXD ,CMPSN :27 OHM,5%,0 .25W 01121 CB2705
A17R23 315-0271-00 RES ., FXD ,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
A17R29 321-0159-00 Β010100 Β010150 RES .,FXD,FILM:442 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G442 ROF
Α 17Α29 321-0175-00 Β010151 RES .,FXD , FILM:649 οΗΜ ,1%,0 .125W 91637 MFF1816G649ROF
Α17Α3Ο 311-1222-00 RES ., VAR , NONWIR :100 ΟΗΜ ,20%,0 .50W 32997 3386F-704-101
A17R31 321-0125-00 Β010100 Β010150 RES .,FXD,FILM:196 οΗΜ ,1%,0 .125W 91637 MFF 1816G I96ROF

A17R31 321-0115-00 Β010151 RES .,FXD , FILM:154 ΟκΜ ,1%,0 .125W 91637 CMΣ55116GI 54ROF
Α17Α32 315-0820-00 RES .,FXD ,CMPSN :82 ΟΗΜ ,5%,0 .25W 01121 CB8205

----- ------ (N OMINAL VALUE, SELECTED)
Α17Α33 311-0613-00 RES .,VAR,NONWIR : l00K ΟΗΜ ,10%,0 .50W 73138 82-27-2
Α17Α37 321-0184-00 RES .,FXD,FILM:806 ΟΗΜ ,1%,0 .125ω 91637 MFF 1816G806RO F
Α17Α41 323-0706-01 RES ., FXD ,FILM:800 ΟΗΜ ,0 .5%,0 .50W 91637 MFF1226G800ROD

A17R42 308-0304-00 RES .,FXD ,WW :1 .5K ΟΗΜ ,1%,3W 91637 RS2B-B15000F
Α17Α43 321-0205-00 ΑES .,FXD , FI LM:1 .33K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G13300 F
Α17Α44 315-0123-00 RES .,FXD ,CMPSN :12K OHM,5%,0 .25W 01121 CB 1235
Α17Α51 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB 1025
A17R52 315-0220-00 RES .,FXD ,CMPSN :22 OHM,5%,0 .25W 01121 CB2205
Α17Α54 321-0066-00 RES .,FXD,FILM :47 .5 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G47 RSOF

A 17R59 321-0258-00 RE S .,FXD ,FILM :4 .75K ΟΗΜ,1%,0 .125ω 91637 MFF1816G47500 F
Α 17Α62 303-0222-00 RES ., FXD ,CMPSN :2 .2K ΟΗΜ,5%,1W 01121 GB2225
Α 17Α66 323-0327-00 RES .,FXD,FILM :24 .9K ΟΗΜ,1%,O .SOW 91637 MFF1226G24901F
Α17Α67 303-0272-00 RE S ., FXD,CMPSN :2 .7K ΟΗΜ,5%,1W 01121 GB2725
Α17Α69 315-0100-00 RE S ., FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB 1005
Α17Α71 315-0270-00 RE S ., FXD ,CMP SN:27 ΟΗΜ ,5%,0 .25W 01121 CB2705

A17R72 321-0205-00 RES .,FXD,FILM :1 .33K ΟΗΜ ,1%,0 .125W 91637 MFF1816G I 330OF
Α17Α73 303-0273-00 RES ., FXD ,CMPSN :27K ΟΗΜ,5%,1W 01121 GB2735
A17R74 315-0680-00 RES .,FXD ,CMPSN :68 OHM,5%,0 .25W 01121 CB6805
A17R79 301-0333-00 RES .,FXD ,CMPSN :33K ΟΗΜ,5%,0 .50W 01121 ΕΒ3335
A17R101 321-0191-00 RES .,FXD,FILM:953 ΟΗΜ ,1%,0 .125W 91637 ΜFF 1816G953ROF
Α17Α102 321-0251-00 RES .,FXD,FILM:4 .02K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G40200F

Α17 Α103 321-0255-00 RES .,FXD ,FILM:4 .42K ΟΗΜ , Ι%,0 .125W 91637 MFF 1816G4420OF
Α17Α106 315-0821-00 RES .,FXD ,CMPSN :820 OHM,5%,0 .25W 01121 CB8215
Α 17 Α108 321-0177-00 RES .,FXD,FILM :681 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G681 ROF
Α 17 Α109 321-0074-00 RES .,FXD,FILM :57 .6 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G57R60F
Α 17 Α111 315-0563-00 RES ., FXD,CMPSN :56K ΟΗΜ ,5%,0 .25W 01121 CB5635
A17R121 317-0300-00 RES ., FXD ,CMPSN :30 ΟΗΜ,5%,0 .125W 01121 ΒΒ3005

Α17Α122 315-0270-00 ΑΕS ., FXD,CMPSN :27 OHM,5%,0 .25W 01121 CB2705
Α17Α123 315-0271-00 RES .,FXD,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
Α17Α131 321-0188-00 RES .,FXD,FILM :887 ΟΗΜ , Ι%,0 .125W 91637 MFF1816G887ROF
Α17Α 132 321-0188-00 RES ., FXD , FILM :8β 7 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G887ROF
Α17Α 133 315-0432-00 RES ., FXD,CMP SN:4 .3K OHM,5%,0 .25W 01121 CB4325
Α17 Α 134 315-0431-00 RES .,FXD,CMPSN :430 OHM,5%,0 .25W 01121 CB4315

Α17 Α137 321-0184-00 RES ., FXD , FILM :806 ΟΗΜ ,1%,0 .125W 91637 MFF1816G806ROF
Α17Α141 323-0706-01 RES ., FXD, FILM:800 ΟΗΜ ,0 .5%,O .SOW 91637 MFF1226G800ROD
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A17R142 308-0304-00 RES .,FXD,WW:1 .5Κ ΟΗΜ,1%,3W 91637 RS2B-B15000F
A17R143 321-0205-00 RES .,FXD,FILM :1 .33K ΟΗΜ ,1%,0 .125ω 91637 MFF1816GI330OF
A17R151 315-0220-00 RES .,FXD,CMPSN :22 ΟΗΜ ,5%,0 .25W 01121 CB2205
A17R152 315-0102-00 RES .,FXD,CMPSN:IK ΟΗΜ ,5%,0 .25W 01121 CB1025
A17R154 321-0066-00 RES .,FXD,FILM :47 .5 ΟΗΜ ,1%,0 .125W 91637 MFF1816G47R50F

Α17Α 159 321-0260-00 ΑΕ S ., ΣΧD, ΣΙτ.Μ :4 .99Κ οΗΜ,1%,0 .125ω 91637 MFF1816G49900F
A17R160 311-1225-00 RES .,VAR,NONWIR :1K ΟΗΜ ,20%,0 .50W 32997 3386Σ-ΤΟ4-102
Α17Α 165 315-0271-00 RES .,FXD,CMPSN:270 ΟΗΜ ,5%,0 .25W 01121 CB2715
A17R166 323-0327-00 RES .,FXD,FILM :24 .9K ΟΗΜ,1%,0 .50W 91637 MFF1226G24901F
A17R167 303-0332-00 RES .,FXD,CMPSN :3 .3K ΟΗΜ,5%,1W 01121 GB3325

A17R169 315-0100-00 RES .,FXD,CMPSN :10 ΟΗΜ,5%,0 .25ω 01121 CB1005
Α17Α171 315-0150-00 RES .,FXD,CMPSN :15 ΟΗΜ,5%,0.25W 01121 CB1505
Α17Α172 321-0218-00 RES .,FXD,FILM :1 .82K ΟΗΜ ,1%,0.125W 91637 MFF1816GI820OF
Α17Α 173 301-0563-00 RES .,FXD,CMPSN :56K ΟΗΜ ,5%,0 .50W 01121 ΕΒ5635
A17R174 315-0680-00 RES .,FXD,CMPSN :68 ΟΗΜ,5%,0 .25W 01121 CB6805

Α17ΑΙ 93 307-0106-00 RES .,FXD,CMPSN :4 .7 ΟΗΜ,5%,0 .25W 01121 CB47G5
Α17Α196 315-0302-00 RES .,FXD,CMPSN :3K ΟΗΜ ,5%,0 .25W 01121 CB3025
Α17Α 197 315-0302-00 RES .,FXD,CMPSN :3K ΟΗΜ,5%,0 .25W 01121 CB3025
A17R203 307-0106-00 RES .,FXD,CMPSN :4 .7 ΟΗΜ,5%,0 .25W 01121 CB47G5
Α17Α204 307-0106-00 RES .,FXD,CMPSN :4 .7 ΟΗΜ,5%,0 .25W 01121 CB47G5

Α17Α206 307-0106-00 RES .,FXD,CMPSN :4 .7 ΟΗΜ,5%,0 .25W 01121 CB47G5
A17VR63 152-0282-00 SEMICOND DEVICE :ZENER,0 .4W,30V,5% 04713 ΙΝ972Β
A17VR79 152-0149-00 SEMICOND DEVICE :ZENER,0 .4W,1OV ,5% 04713 SZG35009K3
A17VRI96 152-0217-00 SEMICOND DEVICE :ZENER ,0 .4W,8 .2V,5% 04713 SZG20
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Α18 ------ -----°- CKT BOARD ASSY : VERTICAL OUTPUT
A18C6 283-0185-00 CAP .,FXD ,CER DI :2 .5PF ,5%,50V 72982 8101BO57COK0295B
A18C8 281-0603-00 CAP .,FXD,CER DI :39PF ,5%,SOOV 72982 308-000COG0390J
A18C9 281-0543-00 CAP .,FXD ,CE R DI :270PF,10%,500V 72982 301055Χ5Ρ271Κ
A18C12 283-0181-00 Β010100 Β010199 CAP .,FXD ,CER DI :1 .SPF ,10%,100V 72982 8101B121COK0189B

A18C12 283-0160-00 Β010200 CAP .,FXD ,CER Dτ :1 .5ΡΣ ,10%,50V 72982 81O IA058COK159B
A18C13 283-0160-00 CAP .,FXD ,CER DI :1 .5PF ,10%,50V 72982 81O IA058COK159B
A18C18 281-0151-00 CAP .,VAR,CER DI :1-3PF ,100V 72982 518-600Α1-3
A18C26 283-0185-00 CAP .,FXD ,CER DI :2 .5PF ,5%,50V 72982 8101B057COK0295B
A18C28 281-0603-00 CAP .,FXD ,CER DI :39PF ,5%,500V 72982 308-000COG0390 J

A18C29 281-0543-00 CAP .,FXD ,CER DI :270PF ,10%,500V 72982 301055Χ5Ρ271 Κ
A18C32 283-0181-00 Β010100 Β010199 CAP .,FXD ,CER DI :1 .SPF ,10%,100V 72982 8101B121COK0189B
A18C32 283-0160-00 Β010200 CAP .,FXD ,CER DI :1 . 5PF ,10%,50V 72982 81O IA058COK159B
A18C33 283-0160-00 CAP .,FXD ,CER DI :1 .5PF ,10%,50V 72982 81O IA058COK159B
A18C42 281-0791-00 CAP .,FXD,CER DI :270PF ,10%,100V 72982 8035D2AADXSR271K

A18C46 281-0791-00 CAP .,FXD,CER DI :270PF ,10%,100V 72982 8035D2AADX5R271K
A18C139 283-0212-00 CAP .,FXD ,CER DI :2UF,20%,50V 72982 8141ΝΟ64Ζ 5υ205Μ
A18C140 283-0211-00 CAP .,FXD,CER DI :O . lUF ,10%,200V 72982 8141Ν210Χ7ΑΟ 104Κ
A18C141 283-0180-00 CAP .,FXD ,CER DI :5600PF,20%,200V 72982 8121Ν204 Ε 562Μ
A18C142 283-0108-00 Β010100 Β030919 CAP .,FXD ,CER DI :220PF ,10%,200V 56289 272C13

A18C142 283-0108-00 Β030920 CAP .,FXD ,CER DI :220PF ,10%,200V 56289 272C13
(NOMINAL VALUE ,SELECTΕD)

A18C147 283-0181-00 Β010100 Β010199 CAP .,FXD ,CER DI :1 .8PF ,10%,100V 72982 8101B121COK0189B
A18C147 283-0160-00 Β010200 CAP .,FXD ,CER DI :1 .5PF ,10%,50V 72982 8IOlAO58COK159B
A18C148 283-0160-00 CAP .,FXD ,CER DI :1 .SPF ,10%,SOV 72982 81OIA058COK159B

A18C161 283-0001-00 CAP .,FXD ,CER DI :O .OOSUF ,+100-0%,SOOV 72982 831-559Ε502Ρ
A18C168 283-0348-00 CAP .,FXD ,CER DI :0 .5PF , +/-O .1PF ,100V 51642 100-100-ΝΡΟ-508 Β

---°-- ----- (NOMINAL VALUE, SELECTED)
A18C169 283-0203-00 CAP.,FXD ,CER DI :0 .47UF,20%,50V 72982 8131Ν075Ε474Μ
A18C170 283-0239-00 CAP .,FXD ,CER DI :0 .022UF ,10%,50V 72982 8121 Ν083Χ7ΑΟ 223Κ

A18C171 283-0114-00 CAP .,FXD ,CER DI :0 .0015UF ,5%,200V 72982 805-509BI52J
A18C172 283-0128-00 CAP .,FXD ,CER DI : l 00PF ,5%,SOOV 72982 871-536T2H101J
A18C177 283-0181-00 Β010100 Β010199 CAP .,FXD,CER DI :1 .8PF ,10%,100V 72982 8101 B 121COK0189B
A18C177 283-0160-00 Β010200 CAP .,FXD ,CER DI :1 .5PF ,10%,50V 72982 81O IA058COK159B
A18C178 283-0160-00 CAP .,FXD ,CER DI :1 .5PF,10%,SOV 72982 81OIA058COK159B

A 18C206 290-0745-00 CAP ., FXD ,ELCTLT :22UF ,+50-10%,25V 56289 502D225
A18C207 283-0001-00 CAP .,FXD,CER DI :O .OOSUF,+100-0%,500V 72982 831-559Ε502Ρ
A18C208 283-0001-00 CAP ., FΧD ,CER DI :0.005UF,+100-0%,500V 72982 831-559Ε 502Ρ
A18C209 283-0001-00 CAP .,FXD ,CER DI :O .OOSUF,+100-0%,SOOV 72982 831-559Ε502Ρ
A18C210 283-0001-00 CAP ., FXD ,CER DI :0 .005UF,+100-0%,500V 72982 831-559Ε502Ρ

A18C211 290-0745-00 CAP .,FXD,ELCTLT :22UF,+50-10%,25V 56289 502D 225
Α18C213 290-0745-00 CAP ., FXD ,ELCTI.T :22UF ,+50-10%,25V 56289 502D 225
A18C226 283-0001-00 CAP .,FXD ,CER D I :0 .005UF,+100-0%,500V 72982 831-559Ε502Ρ
A18C229 283-0001-00 CAP ., FXD ,CER DI :0 .005UF,+100-0%,500V 72982 831-559Ε502Ρ
Α181.6 SELECTED

Α18Ι.7 108-0369-00 COIL , RF :0 .12UH 80009 108-0369-00
Α181,20 114-0222-00 CO IL ,RF :2-6UH ,CORE 276-0568-00 80009 114-0222-00
Α18 Ι,26 SELECTED
Α1βΙ ,27 108-0369-00 COIL , RF :0 .12UH 80009 108-0369-00
Α181,201 108-0245-00 COIL ,RF :3 .9UH 76493 Β6310-1

Α181,203 108-0245-00 COIL ,RF :3 .9UH 76493 Β6310-1
Α181,213 108-0245-00 COIL ,RF:3 .9UH 76493 Β6310-1
A18LR207 108-0330-00 CO IL ,RF :0.4UH 80009 108-0330-00
A18LR208 108-0325-00 COIL ,RF :O.SUH 80009 108-0325-00
Α1βLΑ209 108-0325-00 COIL ,RF :O.SUH 80009 108-0325-00

AIBLR210 108-0325-00 CO IL ,RF :0.5UH 80009 Ι 08-0325-00
A18LR229 108-0325-00 COIL ,RF :0 .5UH 80009 108-0325-00
A18Q63 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
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~ -TRANSISTOR:S ILI CON ,ΝΡΝ ~ +
TRANSI STOR:SILICON,PNP ,SEL

Mfr
_Code M fr Part Num ber

80009 4Α151-0190-05ψ
. ..~. ._

80009 151-0188-03
A18Q79 151-0302-01 TRANSI STOR:S ILICON ,NPN ,S EL 80009 151-0302-01
A18Q93 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05
A18Q97 151-0188-03 TRANSISTOR:SILICON , PNP ,SEL 80009 151-0188-03
A18Q99 151-0302-01 TRANSISTOR :SILICON ,NPN ,SEL 80009 151-0302-01

A18Q123 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
A18Q124 151-0190-05 TRANS ISTOR :SILICON ,NPN 80009 151-0190-05
A18Q125 151-0302-01 TRANS ISTOR :SILICON , NPN ,SEL 80009 151-0302-01
A18Q192 151-0126-01 TRANS ISTOR :SILICON, NPN , PRESTRESSED 80009 151-0126-01
Α 1.8Q196 151-0390-00 TRANS ISTOR :SILICON,NPN 04713 SPS3414
Α 18Α6 317-0270-00 RES ., FXD,CMPSN :27 ΟΗΜ ,5%,0 .125W 01121 ΒΒ2705

Α 18Α7 322-0114-00 RES .,FXD ,FILM :150 ΟΗΜ ,1%,0 .25W 75042 CEBTO-150OF
A 18R8 321-0039-00 RES .,FXD , FILM :24 .9 ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G24R90F
A 18R9 317-0047-00 RES .,FXD ,CMPSN :4 .7 ΟΗΜ ,5%,0 .125W 01121 BB47G5
A18R11 323-0069-00 RES ., FXD, FILM :51 .1 ΟΗΜ ,1%,O .SOW 91637 MFF1226G51R10 F
A18R12 317-0101-00 RES .,FXD,CMP SN :100 ΟΗΜ ,5%,0 .125W 01121 ΒΒ 1015
Α18Α14 317-0360-00 RES .,FXD,CMPSN :36 ΟΗΜ,5%,0 .125W 01121 ΒΒ3605

A18R18 311-0635-00 RES ., VAR,NONWIR : IK ΟΗΜ ,10%,0 .50W 73138 82-32-0
A18R20 315-0561-00 RE S ., FXD,CMP SN :560 OHM,5%,0 .25W 01121 CB5615
AlBR21 315-0561-00 RE S ., FXD,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
Α18Α26 317-0270-00 RE S ., FXD ,CMPSN :27 ΟΗΜ ,5%,0 .125W 01121 ΒΒ2705
A18R27 322-0114-00 RES ., FXD ,FILM:150 ΟΗΜ ,1%,0 .25W 75042 CEBTO-1500F
A18R28 321-0039-00 RES .,FXD,FILM:24 .9 ΟΗΜ ,1%,0 .125W 91637 MFF1816G24R90F

A18R29 317-0047-00 RES ., FXD ,CMPSN :4 .7 ΟΗΜ,5%,0 .125W 01121 BB47G5
A18R31 323-0069-00 RES .,FXD,FILM:51 .1 ΟΗΜ,1%,0 .50W 91637 MFF1226G51R 10F
A18R32 317-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ,5%,0.125W 01121 ΒΒ 1015
A18R34 317-0360-00 RES .,FXD,CMPSN :36 ΟΗΜ ,5%,0 .125W 01121 ΒΒ3605
A18R41 323-0121-00 RES ., FXD , FILM :178 ΟΗΜ ,1%,O .SOW 75042 CECTO-178OF
A18R42 315-0820-00 RES ., FXD ,CMPSN :82 OHM,5%,0 .25W 01121 CB8205

A18R43 SELECTED
A18R46 315-0820-00 RE S ., FXD,CMPSN :82 OHM,5%,0 .25W 01121 CB8205
A18R47 SELECTED
A18R48 323-0121-00 RE S ., ΣXD , F I LM :178 ΟΗΜ,1%,0.50W 75042 CECTO-178ΟΣ
Α18Α62 315-0621-00 RES ., FXD ,CMPSN :620 OHM,5%,0 .25W 01121 CB6215
Α18Α63 315-0103-00 RES .,FXD,CMPSN :1OK OHM,5%,0 .25W 01121 CB 1035

Α18Α64 321-0186-00 RES .,FXD , FILM :845 ΟΗΜ ,1%,0 .125W 91637 MFF1816G845ROF
A18R65 311-0622-01 RES ., VAR , NONWIR :100 ΟΗΜ ,10%,O .SOW 32997 3326 Η-Κ28-101
Α18Α68 321-0114-00 RES .,FXD,FILM :150 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G150ROF
Α18Α69 321-0126-00 RES ., FXD ,FILM :200 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G200ROF
A18R71 315-0911-00 RES ., FXD ,CMP SN:910 OHM,5%,0 .25W 01121 CB9115
A18R72 315-0510-ΠΟ RES ., FXD ,CMP SN:51 OHM,5%,0 .25W 01121 CB5105

A18R73 321-0081-00 RES ., FXD ,FILM :68 .1 ΟΗΜ ,1%,0 .125W 91637 MFF1816G68R10F
A18R74 321-0135-00 RES ., FXD , FILM :249 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G249 ROF
A18R75 321-0251-00 RES ., FXD , FILM :4 .02K ΟΗΜ,1%,0 .125W 91637 MFF1816G40200F
A18R76 321-0123-00 RES ., FXD ,FILM :187 ΟΗΜ , Ι%,0.125W 91637 MFF 1816G187ROF
A18R77 315-0361-00 RES ., FXD,CMPSN :360 OHM,5%,0 .25W 01121 CB3615
Α18Α79 321-0203-00 RES .,FXD,FILM :1 .27K ΟΗΜ ,1%,0 .125W 91637 MFF1816G12700 F

A18R81 311-1261-00 Β010100 8010175 RES .,VAR,NONWIR :500 ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L58-501
Α18ΑΒΙ 311-1263-00 Β010176 RES .,VAR,NONWIR :IK ΟΗΜ,10%, 0 . 50W 32997 3329Ρ-L58-102
A18R82 321-0259-00 RES .,FXD,FILM:4 .87K ΟΗΜ ,1%,0 .125W 91637 MFF1816G4870O F
Α18Α88 321-0114-00 RES .,FXD,FILM:150 ΟΗΜ ,1%,0 .125W 91637 MFF1816G150ROF
A18R89 321-0126-00 RES .,FXD ,FILM :200 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G200ROF
A18R91 315-0911-00 RES ., FXD ,CMP SN:910 OHM,5%,0 .25W 01121 CB9115

Α18 Α92 321-0068-00 RES ., FXD , FILM :49 .9 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G49R90F
Α18Α93 321-0081-00 RES .,FXD , FILM :68 .1 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G68R10F
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Α18Α94 321-0135-00 RES .,FXD,FILM :249 ΟΗΜ ,1%,0 .125W 91637 MFF1816G249ROF
A18R95 321-0251-00 RES .,FXD,FILM :4 .02K ΟΗΜ ,1%,0 .125W 91637 MFF1816G40200F
Α18Α96 321-0123-00 RES .,FXD,FILM:187 ΟΗΜ ,1%,0 .125W 91637 MFF1816GI87ROF
A18R97 315-0361-00 RES .,FXD,CMPSN :360 ΟΗΜ ,5%,0 .25W 01121 CB3615
A18R99 321-0203-00 RES .,FXD,FILM :1 .27K ΟΗΜ,1%,0 .125W 91637 MFF1816GI270OF

Α18Α104 321-0214-00 RES .,FXD,FILM :1 .65K ΟΗΜ,1%,0 .125ω 91637 MFF1816GI650OF
A18R105 311-1262-00 RES .,VAR,NONWIR:750 ΟΗΜ,10%,0 .50W 32997 3329 Ρ-L58-751
AlBR106 321-0214-00 RES .,FXD,FILM :1 .65K ΟΗΜ,1%,0 .125W 91637 MFF1816G16500F
Α18Α107 321-0101-00 RES .,FXD,FILM :110 ΟΗΜ,1%,0 .125W 91637 MFF1816G110ROF
Α18ΑΙ ll 322-0114-00 RES .,FXD,FILM :150 ΟΗΜ ,1%,0 .25W 75042 CΕΒΤΟ-150 ΟF

A18R112 322-0114-00 RES .,FXD,FILM :150 ΟΗΜ ,1%,0 .25W 75042 CΕΒΤΟ-1500F
A18R113 321-0059-00 RES .,FXD,FILM :40 .2 ΟΗΜ,1%,0 .125W 91637 MFF1816G40R20F
Α18Α121 315-0472-00 RES .,FXD,CMPSN :4.7K OHM,5%,0 .25W 01121 CB4725
Α18Α122 315-0472-00 RES .,FXD,CMPSN:4.7K OHM,5%,0 .25W 01121 CB4725
A18R123 315-0222-00 RES .,FXD,CMPSN :2 .2K OHM,5%,0 .25W 01121 CB2225

Α18Α124 315-0271-00 RES .,FXD,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
A18R125 315-0621-00 RES .,FXD,CMPSN :620 OHM,5%,0 .25W 01121 CB6215
Α18Α126 323-0006-00 RES .,FXD,FILM :11 .3 ΟΗΜ ,1%,0 .5W 24546 NA65D11R3F
A18R127 323-0088-00 RES .,FXD,FILM:80 .6 ΟΗΜ,1%,0 .50W 75042 CECTO-80R60F
Α18Α133 317-0470-00 RES .,FXD,CMPSN :47 ΟΗΜ ,5%,0 .125W 01121 ΒΒ4705

Α18Α136 323-0097-00 RES .,FXD,FILM :100 ΟΗΜ,1%,0 .50W 75042 CECTO-1000F
A18R137 323-0097-00 RES .,FXD,FILM :100 ΟΗΜ,1%,0 .50ω 75042 CECTO- ΙΟΟΟΣ
ΑlBR138 317-0510-00 RES .,FXD,CMPSN :51 ΟΗΜ ,5%,0 .125W 01121 ΒΒ5105

------ ------ (NOMINAL VALUE, SELECTED)
Α18Α139 311-1265-00 Β010100 Β030919 RES .,VAR,NONWIR :2K ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L58-202

A18R139 311-1862-00 Β030920 RES .,VAR,NONWIR :5K ΟΉΜ ,10%,0 .50W 73138 82-102-1
A18R140 315-0471-00 RES .,FXD,CMPSN:470 OHM,5%,0 .25W 01121 CB4715

- ----- (NOMINAL VALUE, SELECTED)
Α 18Α141 315-0751-00 RES .,FXD,CMPSN:750 OHM,5%,0 .25W 01121 CB7515

-----° -_--_- (NOMINAL VALUE, SELECTED)

A18R142 311-1261-00 RES .,VAR,NONWIR :500 ΟΗΜ ,10%,0 .50W 32997 3329 Ρ -L58-501
Α18Α143 SELECTED
Α18Α146 323-0069-00 RES .,FXD,FILM :51 .1 ΟΗΜ ,1%,0 .50W 91637 MFF1226G51R10F
A18R147 317-0101-00 RES .,FXD,CMPSN :100 ΟΗΜ ,5%,0 .125W 01121 ΒΒ 1015
Α18Α160 311-0622-01 RES ., VAR,NONWIR :l00 ΟΗΜ ,10%,0 .50W 32997 3326Η-Κ28-101

Α18Α163 317-0470-00 RES .,FXD,CMPSN :47 ΟΗΜ,5%,0 .125W 01121 ΒΒ4705
Α18Α166 323-0097-00 RES .,FXD,FILM :100 ΟΗΜ,1%,0 .50W 75042 CECTO-1000F
Α18Α167 323-0097-00 RES .,FXD,FILM :100 ΟΗΜ,1%,0 .50W 75042 CECTO-1000F
Α18Α169 311-0635-00 RES .,VAR,NONWIR:IK ΟΗΜ ,10%,0 .50W 73138 82-32-0
Α18Α170 315-0471-00 RES .,FXD,CMPSN :470 OHM,5%,0 .25W 01121 CB4715

-1---- ----- (NOMINAL VALUE, SELECTED)

A18R171 315-0561-00 RES .,FXD,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
(NOMINAL VALUE, SELECTED)

Α18Α172 311-1261-00 RES .,VAR,NONWIR :500 ΟΗΜ ,10%,0.50W 32997 3329Ρ-L58-501
(NOMINAL VALUE, SELECTED )

Α18Α173 SELECTED

Α18Α176 323-0069-00 RES .,FXD,FILM :51 .1 ΟΗΜ,1%,0 .50W 91637 MFF1226G51R10F
Α18Α177 317-0101-00 RES .,FXD,CMPSN :100 ΟΗΜ,5%,0 .125W 01121 ΒΒ 1015
Α18Α191 321-0324-00 RES .,FXD,FILM :23 .2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G23201F
Α18Α192 321-0289-00 RES .,FXD,FILM:1OK ΟΗΜ ,1%,0 .125W 91637 MFF1816GI0001F
A18R193 315-0472-00 RES .,FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

Α18Α194 315-0362-00 RES .,FXD,CMPSN :3 .6K OHM,5%,0 .25W 01121 CB3625
A18R196 315-0362-00 RES .,FXD,CMPSN :3 .6K OHM,5%,0 .25W 01121 CB3625
A18R201 323-0064-00 RES .,FXD,FILM :45 .3 ΟΗΜ ,1%,0 .50W 91637 MFF1226G45R30F
Α18Α202 323-0064-00 RES .,FXD,FILM :45 .3 ΟΗΜ ,1%,0 .50W 91637 MFF1226G45R30F
Α18Α203 323-0077-00 RES .,FXD,FILM :61 .9 ΟΗΜ ,1%,O .SOW 75042 CECTO-61R90F

Α18Α 226 322-0086-00 RES .,FXD,FILM :76 .8 ΟΗΜ,1%,0 .25W
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Α18Α228 322-0189-00 RES .,FXD,FILM :909 ΟΗΜ,1%,0 .25W 75042 CEBTO-909OF

Α18ΑΤ133 307-0364-00 RES .,THERMAL :50 οΗΜ ,5%,0 .125ω 15454 DG125500J
Α 18U5ο 155-0059-00 M ICROCIRCU IT ,LI :ML ,ΗIGH FREQUENCY AMPL 80009 155-0059-ο0

A18U150 155-0064-00 MICROC IRCUIT,LI :OUTPUT AMPLIFIER 80009 155-0064-00

A18W227 131-0566-00 BUS CONDUCTOR :DUMMY RES,2 .375,22 AWG 55210 L-2007-1
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BOARD ASSY : VER Γ ICA L CHANNEL SW
A19C11 281-0811-00 CAP .,FXD,CER DI :1OPF ,10%,100V 72982 8035D2AADC1G IO0KA 1.9C12 281-0775-00 CAP ., FXD ,CER DI :O . IUF,20%,50V 72982 8005D9AABZ5U 104MA 19C13 281-0775-00 CAP ., FXD,CER DI :O . lUF,20%,50V 72982 8005D9AABZ5UI04MA 19C25 285-0650-00 CAP .,FXD , PLSTC :0 .027UF ,5%,100V 56289 41ΟΡ 104A19C30 285-0598-00 CAP ., FXD ,PLSTC :O .O IUF,5%,100V 01002 61F10AC103

A19C33 285-0643-00 CAP .,FXD ,PLSTC :0 .0047UF ,5%, IOOV 56289 41ΟΡ374A19C37 283-0666-00 CΑΡ ., FXD,MI CA D :890PF ,2%, I OOV 00853 D151F891GO
A19C42 283-0649-00 CAP .,FXD ,MICA D :105PF ,1%,300V 00853 D153FI050FOA19C50 281-0204-00 CAP .,VAR ,PLSTC :2-22PF ,100V 80031 287000222MJ02A19C53 281-0775-00 CAP .,FXD ,CER DI :O . IUF,20%,50V 72982 8005D9AABZ5UI04M
A19C79 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04M

A19C80 290-0846-00 CAP .,FXD , ELCTLT :47UF ,-10+75%,35 WVDC 54473 ECE-A35V47LU
A19C83 281-0775-00 CAP ., FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5UI04MA19C88 281-0810-00 CAP .,FXD ,CER DI :5 .6PF ,0 .5%, IOOV 72982 1035D2AD000569DA 19C111 281-0811-00 CAP ., FXD,CER DI : IOPF ,10%,100V 72982 8035D2AADC1G100K
A19C112 281-0775-00 CAP ., FXD ,CER DI :O . I UF,20%,50V 72982 8005D9AABZ5UI04MA 19C113 281-0775-00 CAP ., FXD ,CER DI :O . I UF",20%,50V 72982 8005D9AABZ 5U104M

A 19C125 285-0650-00 CAP ., FXD,PLSTC :0 .027UF,5%,100V 56289 41 οΡ 104
A19C130 285-0598-00 CAP ., FXD , PLSTC :O .O IUF ,5%,100V 01002 61FIOAC103
A 19C133 285-0643-00 CAP ., FXD , PLSTC :0 .0047UF ,5%,100V 56289 41ΟΡ374
A19C137 283-0666-00 CAP .,FXD,MICA D :890PF,2%,100ν 00853 D151F891GO
A19C142 283-0649-00 CAP .,FXD,MI CA D :1O5 PF , I%,300ν 00853 D153FI050FO
A19C150 281-0204-00 CAP ., VAR, PLSTC :2-22PF,100V 80031 287000222MJ02

A19C153 281-0775-00 CAP ., FXD ,CE R DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04MA19C179 281-0775-00 CAP ., FXD ,CE R DI :O . IUF,20%,50V 72982 8005D9AABZ5UI04M
A19C180 290-0846-00 CAP .,FXD ,ELC'ΓLT :47UF ,-10+75%,35 WVDC 54473 ECE -A35V47LU
A19C183 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04M
A19C188 281-0810-00 CAP .,FXD ,CER DI :5 .6PF ,0 .5%,100V 72982 1035D2AD000569D
A19C195 281-0218-00 CAP .,VAR ,CER DI :1-5PF ,+2-2 .5%,100V 72982 513013ΑΙ-5

A 19C221 290-0745-00 CAP .,FXD, ELCTLT :22UF ,+50-10%,25V 56289 502D225
A 19C222 290-0745-00 CAP ., FXD, ELCTLT :22UF ,+50-10%,25V 56289 502D225A 19C223 290-0745-00 CAP ., FXD,ELCTLT :22UF ,+50-10%,25V 56289 502D225A19C224 290-0745-00 CAP ., FXD, ELCTLT :22UF ,+50-10%,25V 56289 502D225
A 19C234 290-0782-00 CAP ., FXD, ELCTLT :4 .7UF ,+75-10%,35V 55680 350LA4R7V-7A 19C235 290-0782-00 CAP ., FXD , ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4RIV-Τ

A 19C242 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,5ον 72982 8005D9AABZ5U1O4M
A 19CR94 152-0153-00 SEMICOND DEVICE :SILICON ,15V ,SOMA 07263 FD7003
A19CR95 152-0153-00 SEMICOND DEVICE :SILICON ,15V ,50MA 07263 FD 7003
A19CR99 152-0141-02 SEMICOND DEVI CE :S ILICON ,30V ,150MA 01295 IN4152R
A19L221 108-0245-00 CO IL , RF :3 .9UH 76493 Β6310-1
A 19L222 108-0245-00 CO IL , RF :3 .9UH 76493 Β6310-1

A19L223 108-0245-00 COIL , RF :3 .9UH 76493 Β 6310-1
A19L224 108-0245-00 COIL ,RF :3 .9UH 76493 Β6310-1
A 19Q59 151-0192-03 TRANS ISTOR :SILICON,NPN 80009 151-0192-03
A 19Q60 151-0192-03 TRANS ISTOR :SILICON,NPN 80009 151-0192-03A 19Q69 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
A 19Q70 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05

A 19Q79 151-0451-00 TRANS ISTOR :SILICON , NPN 02735 65128
A 19Q86 151-0192-03 TRANS ISTOR :SILICON , NPN 80009 151-0192-03A 19Q87 151-0220-00 TRANS ISTOR :SILICON , PNP 07263 S036228A19Q88 151-0192-03 TRANS ISTOR :SILICON , NPN 80009 151-0192-03A19Q99 151-0190-05 TRANS ISTOR :SILICON ,NPN 80009 151-0190-05A19Q159 151-0192-03 ΤRΑΝSΙ SΤΟR:S λλ, λCΟΝ ,ΝΡΝ 80009 151-0192-03

Α 19QΙ 60 151-0192-03 TRANSI S' ΥΟR :5 ΙΙ. ΙCΟΝ ,ΝΡΝ 80009 151-0192-03A 19Q169 151-0190-05 TRANS I STOR :S τL ICON , NPN 80009 151-0190-05
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A19Q170 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05A19Q179 151-0451-00 TRANSISTOR:SILICON ,NPN 02735 65128A19Q186 151-0192-03 TRANSISTOR:S ILICON,NPN 80009 151-0192-03A19Q187 151-0220-00 TRANSISTOR:SILICON ,PNP 07263 S036228A19Q188 151-0192-03 TRANS ISTOR:SILICON,NPN 80009 151-0192-03

A19Q233 151-0188-03 TRANS ISTOR :SILICON , PNP ,SEL 80009 151-0188-03A19Q243 151-0188-03 TRANSISTOR :SILICON , PNP,SEL 80009 151-0188-03Α19Α6 321-0289-00 RES .,FXD,FILM: IOK ΟΗΜ,1%,0 .125W 91637 MFF1816GI0001FA19R7 321-0289-00 RES .,FXD,FILM:1OK ΟΗΜ ,1%,0 .125W 91637 MFF1816G10001FA19R9 321-0335-00 RES .,FXD , FILM:30 .1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G30101F

Α19Α11 321-0335-00 RES ., FXD , FILM :30 .1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G30101F
A19R12 315-0101-00 RES .,FXD ,CMPSN:100 OHM,5%,0 .25W 01121 CB1015A19R13 315-0101-00 RES .,F'XD,CMPSN:100 OHM,5%,0 .25W 01121 CB1015A19R20 311-1235-00 RES .,VAR,NONWIR : l 00K ΟΗΜ ,20%,0 .50W 32997 3386F-ΤΟ4-104Α19Α21 315-0104-00 Β010100 Β030899 RE S .,FXD,CMPSN : l00K OHM,5%,0 .25W 01121 CB1045

Α19Α21 315-0913-00 Β030900 RES .,F'XD ,CMPSN :91K OHM,5%,0 .25W 01121 CB9135
Α19Α22 315-0564-00 Β010100 Β030899 RES .,FXD ,CMPSN :560K OHM,5%,0 .25W 01121 CB5645
Α19Α22 315-0224-00 Β030900 RES .,FXD,CMPSN :220K OHM,5%,0 .25W 01121 CB2245
Α19Α24 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035
Α19Α25 311-1214-00 RES ., VAR,NONWIR :200K ΟΗΜ,20%,O .SOW 73138 72-16-0

A19R26 315-0204-00 RES ., FXD ,CMPSN :200K OHM,5%,0 .25W 01121 CB2045
A19R29 315-0474-00 RES ., FXD ,CMPSN :470K OHM,5%,0 .25W 01121 CB4745A19R30 315-0474-00 RES ., FXD ,CMPSN :470K OHM,5%,0 .25W 01121 CB4745
Α19Α32 315-0163-00 RES .,FXD,CMPSN:16K OHM,5%,0 .25W 01121 CB 1635
Α19Α33 311-1235-00 RES .,VAR,NONWIR :l 00K ΟΗΜ ,20%,0 .50ω 32997 3386Σ-ΤΟ4-104

A19R34 315-0104-00 RES ., FXD,CMPS N : l00K OHM,5%,0.25W 01121 CB 1045Α19Α36 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035Α19Α37 311-1232-00 RES .,VAR , NONWIR:50K ΟΗΜ ,20%,0 .50W 32997 3386F-704-503A19R38 315-0753-00 RES .,FXD ,CMPSN :75K ΟΗΜ,5%,0 .25W 01121 CB7535
Α19Α41 315-0183-00 RES .,FXD,CMPSN:18K OHM,5%,0 .25W 01121 CB1835

A19R42 311-1230-00 ΑΕS ., VΑΑ , ΝΟΝΙiΙΑ :20Κ ΟΗΜ ,20%,0 .50W 32997 3386F-ΤΟ4-203
A19R43 315-0104-00 RES .,FXD,CMPSN:l00K OHM,5%,0 .25W 01121 CB 1045
A19R45 311-1230-00 RES ., VAR,NONWIR :20K ΟΗΜ,20%,0 .50W 32997 3386F-704-203Α19Α46 315-0104-00 RES .,FXD,CMPSN :l00K OHM,5%,0.25W 01121 CB1045A19R50 315-0243-00 RES .,FXD ,CMPSN :24K OHM,5%,0 .25W 01121 CB2435
Α19Α53 321-0138-00 RES ., FXD ,FILM :267 ΟΗΜ,1%,0 .125W 91637 MFF 1816G267ROFA19R54 321-0138-00 RES .,FXD, FILM:267 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G267ROFA19R56 321-0091-00 RES .,FXD ,FILM:86.6 ΟΗΜ,1%,0 .125W 91637 MFF 1816G86R60FΑ19Α57 321-0113-00 RES .,FXD,FILΜ:147 ΟΗΜ ,1%,0 .125W 91637 MFF1816G I47ROFΑ19Α58 321-0109-00 RES ., FXD , FILM:133 ΟΗΜ ,1%,0 .125W 91637 MFF1816G I 33ROF

Α19Α59 321-0200-00 ΑΕS ., FΧD, ΣΙΙ,Μ :1 .18Κ ΟΗΜ,1%,0 .125W 91637 MFF1816GI 180OFA19R60 321-0200-00 RE S .,FXD, F ILM :1 .18K ΟΗΜ,1%,0 .125W 91637 MFF1816GI 180OFΑ19Α63 321-0038-00 RE S .,FXD, FILM :24 .3 ΟΗΜ ,1%,0 .125ω 91637 MFF1816G24R30FA19R65 315-0202-00 ΑES .,FXD,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
A19R66 315-0202-00 RES .,FXD,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
A19R67 315-0102-00 RES .,FXD,CMPSN : IK ΟΗΜ,5Χ ,0 .25W 01121 CB1025Α19Α69 315-0101-00 RES.,FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB1015A19R70 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015Α19Α71 315-0511-00 RES ., FXD ,CMPSN :510 ΟΗΜ,5%,0.25W 01121 CB5115A19R72 315-0202-00 RES ., FXD ,CMPSN:2K OHM,5%,0 .25W 01121 CB2025
Α19Α73 315-0271-00 RE S ., FXD,CMPSN :270 ΟΗΜ ,5%,0 .25W 01121 CB2715Α19Α79 303-0200-00 RES .,FXD ,CMPSN :20 ΟΗΜ,5%,1W 01121 GB2005Α19Α80 315-0751-00 RES .,FXD,CMPSN :750 OHM,5%,0 .25W 01121 CB7515Α19Α81 315-0561-00 RES ., FXD,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
A19R82 321-0235-00 RES .,FXD, FILM :2 .74K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G27400F
A19R83 321-0134-00 RES ., FXD,FI.LM :243 ΟΗΜ,1%,0.125W 91637 MFF 1816G243ROFΑ19Α86 315-0471-00 RES .,FXD ,CMPSN :470 ΟΗΜ,5%,0 .25W 01121 C84715
Α19Α87 315-0820-00 RES .,FXD ,CMPSN :82 OHM,5%,0 .25W 01121 CB8205
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A19R88 315-0821-00 RES .,FXD ,CMPSN :820 ΟΗΜ ,5%,0 .25W 01121 CB8215
Α19Α91 321-0277-00 RES .,FXD , FILM:7 .5K ΟΗΜ ,1%,0 .125ω 91637 ΜFF 1816G75000 F
Α19Α92 321-0277-00 RES .,FXD,FILM :7 .5K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G75000F
Α19Α94 315-0103-00 RES .,FXD ,CMPSN :1OK OHM,5%,0 .25W 01121 CB1035
A19R95 315-0133-00 RES .,FXD,CMPSN :13K OHM,5%,0 .25W 01121 CB1335

Α19Α97 315-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB 1015
A19R98 315-0101-00 RES ., FXD ,CMPSN:100 OHM,5%,0 .25W 01121 CB 1015
Α19Α99 315-0431-00 RE S ., FXD ,CMPSN :430 OHM,5%,0 .25W 01121 CB4315
A19R 106 321-0289-00 RES .,FXD,FILM:IOK ΟΗΜ ,1 Χ ,0 .125W 91637 MFF1816GI 0001F
A19R 107 321-0289-00 RES .,FXD,FILM:IOK ΟΗΜ ,1%,0 .125W 91637 MFF1816GI 0001F

Α19Α109 321-0335-00 RES ., FXD , FILM :30 .1.K ΟΗΜ ,1%,0.125W 91637 MFF 1816G30101 F
Α19ΑΙλ l 321-0335-00 RES .,FXD , FILM :30 .1K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G30101 F
Α19Α112 315-0101-00 RES .,FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
A19R113 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
A19R120 311-1235-00 RES .,VAR,NONWIR :l00K ΟΗΜ ,20%,0 .50W 32997 3386F-704-104

A19R121 315-0104-00 Β010100 Β030899 RES ., F'XD,CMPSN : l00K OHM,5%,0 .25W 01121 CB1045
Α19Α121 315-0913-00 Β030900 RES .,FXD,CMPSN :91K ΟΗΜ ,5%,0 .25ω 01121 CB9135
Α19Α122 315-0564-00 Β010100 Β030899 RES .,FXD ,CMPSN :560K OHM,5%,0 .25W 01121 CB5645
A19R122 315-0224-00 Β030900 RεS ., ΣXD ,CMPSN :220K OHM,5%,0 .25W 01121 CB2245
Α19Α124 315-0203-00 RES .,FXD,CMPSN:20K OHM,5%,0 .25W 01121 CB2035

A19R125 311-1214-00 RES .,VAR,NONWIR :200K ΟΗΜ,20%,0 .50W 73138 72-16-0
Α19Α126 315-0204-00 RES .,FXD,CMPSN :200K OHM,5%,0 .25W 01121 CB2045
Α19Α129 315-0474-00 RES ., FXD ,CMPSN :470K OHM,5%,0.25W 01121 CB4745
Α19Α130 315-0474-00 RES ., FXD ,CMPSN :470K OHM,5%,0.25W 01121 CB4745
Α 19Α132 315-0163-00 RES .,FXD ,CMPSN :16K OHM,5%,0 .25W 01121 CB1635

A19R133 311-1235-00 RES .,VAR,NONWIR :l00K ΟΗΜ ,20%,O .SOW 32997 3386F-704-104
Α19ΑΙ34 315-0104-00 RES .,FXD ,CMPSN :IOOK OHM,5%,0 .25W 01121 CB1045
Α19Α136 315-0203-00 RES ., FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035
A19R 137 311-1232-00 RES .,VAR,NONWIR :SOK ΟΗΜ,20%,0 .50W 32997 3386F-ΤΟ4-503
Α19Α138 315-0753-00 RES .,FXD ,CMPSN :75K OHM,5%,0 .25W 01121 CB7535

Α19Α 141 315-0183-00 RES .,FXD ,CMPSN:18K OHM,5%,0 .25W 01121 CB 1835
A19R142 311-1230-00 RES .,VAR,NONWIR :20K ΟΗΜ ,20%,0 .50W 32997 3386F-704-203
Α19Α143 315-0104-00 RES .,FXD ,CMPSN :l00K ΟΗΜ ,5%,0 .25W 01121 CB 1045
Α19Α145 311-1230-00 RES .,VAR,NONWIR :20K ΟΗΜ ,20%,O .SOW 32997 3386F-ΤΟ4-203
Α19Α146 315-0104-00 RES .,FXD,CMPSN :l00K OHM,5%,0 .25W 01121 CB 1045

Α19Α150 315-0243-00 RES .,FXD ,CMPSN :24K OHM,5%,0 .25W 01121 CB 2435
Α19Α153 321-0138-00 RES .,FXD , FII.M:267 ΟΗΜ,1%,0 .125W 91637 MFF1816G267ROF
A19R154 321-0138-00 RES .,FXD , FILM:267 ΟΗΜ, Ι%,0 .125W 91637 MFF 1816G267ROF
Α19Α156 321-0091-00 RES .,FXD ,FILM:86 .6 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G86R60F
Α19Α157 321-0113-00 RES .,FXD , FILM:147 ΟΗΜ,1%,0 .125W 91637 MFF 1816GI47ROF

Α19Α158 321-0109-00 RES .,FXD ,FILM :133 ΟΗΜ,1%,0 .125W 91637 MFF1816GI33ROF
Α19Α159 321-0200-00 RES .,FXD,FILM :1 .18K ΟΗΜ , Ι%,0 .125ω 91637 MFF 1816GI 180OF
Α19ΑΙ 60 321-0200-00 RE S .,FXD, FILM :1 .18K ΟΗΜ , Ι %,0 .125W 91637 MFF1816GI 180OF
Α19ΑΙ 63 321-0038-00 RES ., FXD, FILM :24 .3 ΟκΜ,1%,0 .125W 91637 ΜFF1816G24R30F

A19R 165 315-0202-00 RES .,FXD,CMPSN:2K OHM,5%,0 .25W 01121 CB2025

Α19Α166 315-0202-00 RES ., FXD ,CMPSN:2K OHM,5%,0 .25W 01121 CB2025
Α19Α167 315-0102-00 RES .,FXD ,CMPSN:IK OHM,5%,0 .25W 01121 CB 1025
Α19Α169 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
Α19Α170 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
Α 19Α171 315-0511-00 RES ., FXD ,CMPSN :510 OHM,5%,0 .25W 01121 CB5115

Α19Α172 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
Α19Α173 315-0271-00 RES .,FXD ,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
A19R179 303-0200-00 RES .,FXD ,CMPSN :20 ΟΗΜ ,5%,1W 01121 GB2005
Α19Α180 315-0681-00 RES .,FXD,CMPSN :680 OHM,5%,0 .25W 01121 CB6815
A19R181 315-0511-00 RES .,FXD,CMPSN :510 ΟΗΜ,5%,0 .25ω 01121 CB5115

Α19Α182 321-0238-00 RES .,FXD , FIλ,M :2 .94K ΟΗΜ ,1%,0 .125ω 91637 MFF1816G29400F

Α19Α183 321-0657-00 RΕS ., FΧD ,ΣΙΙ.Μ :60 ΟΗΜ,1%,0 .125W 91637 MFF1816G60ROOF
Α19Α186 315-0471-00 RES ., FXD,CMPSN:470 OHM,5%,0 .25W 01121 CB4715
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Α19Α187 315-0820-00 RES .,FXD ,CMPSN :82 OHM,5%,0 .25W 01121 CB8205
Α19Α188 315-0751-00 RES .,FXD ,CMPSN :750 OHM,5%,0 .25W 01121 CB7515

A19R191 321-0277-00 RES .,FXD,FILM :7 .5K ΟΗΜ ,1%,0 .125W 91637 MFF1816G75000F

Α19Α192 321-0277-00 RES .,FXD,FILM :7 .5K ΟΗΜ ,1%,0 .125W 91637 MFF1816G75000 F

Α19Α195 311-1259-00 RES .,VAR,NONWIR :100 ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L58-101
Α19Α231 321-0257-00 RES .,FXD,FILM :4 .64K ΟΗΜ,1%,0 .125W 91637 ΜFF°1816G46400F

A19R232 321-0145-00 RES .,FXD,FILM :316 ΟΗΜ,1%,0 .125W 91637 ΜFF1816G316ROF

A19R233 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ,5%,0 .25W 01121 CB1025

Α19Α234 315-0100-00 RE S ., FXD,CMPSN :10 OHM,5%,0 .25W 01121 CB 1005

Α19Α235 315-0100-00 RE S ., FXD,CMPSN :10 OHM,5%,0 .25W 01121 CB 1005
Α19Α241 321-0238-00 RES .,FXD,FILM :2 .94K ΟΗΜ,1%,0 .125W 91637 MFF1816G29400 F

Α19Α242 321-0223-00 RES .,FXD,FILM :2 .05K ΟΗΜ,1%,0 .125W 91637 MFF1816G20500 F

A19R243 315-0820-00 RES ., FXD ,CMPSN :82 ΟΗΜ,5%,0 .25W 01121 CB8205

A19U 11 156-1149-00 MICROC IRCUIT,LI :OPERATIONAL AMP,JF E' Γ INPUT 27014 LF 351N

A19U50 156-1149-00 MICROCIRCUIT,LI :OPERATIONAL AMP,JFET INPUT 27014 LF 351N

A19U 75 155-0206-00 MICROCIRCUIT,LI :CHANNEL SWITCH 80009 155-0206-00
A19U111 156-1149-00 MICROCIRCUIT,LI :OPERATIONAL AMP,JFET INPUT 27014 LF 351N

A19U150 156-1149-00 MICROC IRCUIT,LI :OPERATIONAL AMP,JFET INPUT 27014 LF 351N
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A20C9 283-0068-00 CAP .,FXD,CER DI :O .OIUF,+100-0%,500V 56289 19C241
A20CIO 283-0068-00 CAP .,FXD,CER DI :0 .01UF,+100-0%,500V 56289 19C241
A20C11 283-0068-00 CAP .,FXD,CER DI :O .OIUF,+100-0%,500V 56289 19C241
Α20C22 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8121-Ν088Ζ5ϋ104Μ
A20C33 283-0078-00 CAP .,FXD,CER DI :O .OO1UF,20%,500V 56289 20C11ΙιΑ8

A2004 283-0068-00 CAP .,FXD,CER DI : 0 . 01UF,+100-0%,500V 56289 19C241
A2006 283-0271-00 CAP .,FXD,CER DI : 0 . 00 1UF,20%,4000V 56289 33C325
A20C39 283-0271-00 CAP .,FXD,CER DI :O .OOIUF,20%,4000V 56289 33C325
A20C42 283-0271-00 CAP .,FXD,CER DI :O .OOIUF,20%,4000V 56289 33C325
A20C53 283-0279-00 CAP .,FXD,CER DI : 0 . 00 1UF,20%,3000V 56289 55C153
A20C64 283-0092-00 CAP .,FXD,CER DI :0 .03UF,+80-20%,200V 72982 845-534Ε 303Ζ

A20C66 283-0271-00 CAP .,FXD,CER DI :O .OOIUF,20%,4000V 56289 33C325
A20C69 283-0271-00 CAP .,FXD,CER D I : 0. 00 1UF,20%,4000V 56289 33C325
A20C72 283-0271-00 CAP .,FXD,CER D I :O .OOIUF,20%,4000V 56289 33C325
A20C82 283-0105-00 CAP .,FXD,CER DI :O.OI UF,+80-20%,2000V 56289 41C316
A20C84 283-0272-00 CAP .,FXD,CER D I :0.0068UF,30%,4000V 72982 3888-510C 682Μ
A20C86 283-0272-00 CAP .,FXD,CER DI :0 .0068UF,30%,4000V 72982 3888-510C 682Μ

A20C87 283-0105-00 CAP .,FXD,CER DI : 0 . 0 1UF,+80-20%,2000V 56289 41C316
A20C89 283-0272-00 CΑΡ .,FXD,CεR Dτ :0 . 0068υΣ ,30%,4000ν 72982 3888-510C 682Μ
A20C91 283-0272-0 0 CAΡ .,FΧD,CεR DI :0 .0068UF,30%,4000V 72982 3888-510C 682Μ
A20C103 290-0767-00 CAP.,FXD,ELCTLT :4 .7UF,+75-10%,160V 56289 502D228
A20C104 290-0767-00 CAP .,FXD,ELCTLT :4 .7UF,+75-10%,160V 56289 502D228
A20C112 281-0593-00 CAP .,FXD,CER DI :3 .9PF,10%,500V 04222 7001-1113

A20C119 283-0271-00 CAP .,FXD,CER DI : 0 . 00 1UF,20%,4000V 56289 33C325
A20G1222 283-0000-00 CAP .,FXD,CER DI :O .OOIUF,+100- 0%,500V 59660 831-519-Ζ5U-102 Ρ
A20C127 283-0000-00 CAP .,FXD,CER DI :O .OOIUF,+100-0%,500V 59660 831-519-Ζ5υ-102 Ρ
A20C143 283-0068-00 CAP .,FXD,CΕR DI : 0 . 01UF,+100-0%,500V 56289 19C241
A20C144 283-0068-00 CAP .,FXD,CER DI :O .OIUF,+100-0%,500V 56289 19C241
A20C156 283-0068-00 CAP .,FXD,CER DI :O .OIUF,+100-0%,500ν 56289 19C241

A20C159 283-0068-00 CAP .,FXD,CER DI :O .OIUF,+100-0%,500V 56289 19C241
A20CR17 152-0586--00 ΒΟΙΟΙΟΟ Β010419 SEMICOND DEV ICE :SILICON,600V,500MA 14936 RGP10J
A20CR17 152-0242-00 Β010420 SEMICOND DEVICE :SILICON,225V,200MA 07263 ΣDΗ5004
A20CR18 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
A20CR19 152-0242-00 SEMICOND DEVICE :SIL τCON,225ν ,200MA 07263 FDR5004
A20CR33 152-0242-00 SEMICOND DEVICF :SILICON,225V ,200MA 07263 FDH5004

Α2οCΑ34 152-0242-ο0 SEMICOND DEVICE :SILICON,225V ,200MA 07263 FDH5004
A20CR37 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
A20CR38 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDΗ5004
A20CR51 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
A20CR63 152-0242-00 SEMICOND DEVICE :SII.ICON,225V,200MA 07263 FDH5004
A20CR64 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDΗ5004

A20CR67 152-0242-00 SΕMICOND DEVICE :SII,ICON,225V,200MA 07263 ΡDΗ5004
Α20CΑ68 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
A20CR82 152-0639-00 SEMICOND DEVICE : RECT,SI,LOKV,IOMA 52306 CX345
A20CR83 152-0639-00 SEMICOND DEVICE :RΕCT,SI,IOKV,IOMA 52306 CX345
A20CR101 152-0586-00 SEMICOND DEVICE :SILICON,600V ,SOOMA 14936 RGPIOJ
A20CRI02 152-0586-00 SEMICOND DEVICE :SILICON,600V,500MA 14936 RGP10J

A20CR113 152-0242-00 SEMICOND DEVICE :SILICON,225V ,200MA 07263 FDH5004
A20CR I14 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
A20CR I24 152-0242-00 SEMICOND DEVICE :SILICON,225V ,200MA 07263 FDH5004
A20CR I26 152-0242-00 SEMICOND DEVICE :SILICON,225V,200MA 07263 FDH5004
A20CR I29 152-0066-03 SEMICOND DEVICE : RECT,SI,400V ,lA 80009 152-0066 η-03
A20DS45 150-0035-00 LAMP,GLOW :90V ,0 .3MA 53944 ΑlΒ-3

A20DS46 150-0035-00 LAMP,GLOW :90V,0 .3MA 53944 ΑΙΒ-3
A20DS47 150-0035-00 LAMP,GLOW:90V,0 .3MA 53944 ΑΙΒ-3
A20DS75 150-0035-00 LAMP,GLOW:90V,0 .3MA 53944 Α lΒ--3
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A20DS90 150-0035-00 LAMP ,GLOW :90V ,0 .3MA 53944 ΑΙΒ -3
A20DS113 150-0035-00 ΧΒΟ 10181 LAMP,GLOW :90V ,0 .3MA 53944 ΑΙΒ-3
A20Q23 151-0443-00 TRANSISTOR:S II.ICON , PNP 80009 151-0443-00
A20Q129 151-0279-00 TRANSISTOR:SILICON,NPN 80009 151-0279-00
A20R14 308-0123-00 RES ., FXD ,WW :20 ΟΗΜ ,5%,5W 05347 C56-20ROJ

A20R16 301-0272-00 RES .,FXD ,CMPSN :2 .7K ΟΗΜ,5%,0 .50W 01121 ΕΒ2725
Α20Α17 315-0100-02 RES ., FXD ,CMPSN :10 ΟΗΜ,5%,0 .25W 01121 CB1005
Α20Α18 315-0472-03 ΧΒΟ10420 RES .,FXD ,CMPSN :4 .7K ΟΗΜ,5%,0 .25W 01121 CB4725
Α20ΑΙ9 315-0472-03 ΧΒΟ10420 RES .,FXD ,CMPSN :4 .7K ΟΗΜ ,5%,0 .25ω 01121 CB4725
Α20Α22 315-0304-00 RES .,FXD ,CMPSN :300K ΟΗΜ ,5%,0 .25W 01121 CB3045
A20R23 315-0113-00 RES .,FXD ,CMPSN :IIK ΟΗΜ,5%,0 .25W 01121 CB1135

A20R24 315-0153-00 RES .,FXD ,CMPSN :15K ΟΗΜ,5%,0 .25W 01121 CB1535
A20R31 301-0305-00 RES .,FXD ,CMPSN :3M ΟΗΜ ,5%,0 .50W 01121 Ε33055
A20R32 301-0305-00 RES .,FXD ,CMPSN:3M ΟΗΜ ,5%,0 .50ω 01121 ΕΒ 3055
Α20Α33 315-0104-03 RES .,FXD CMP SN:100K ΟΗΜ ,5%,0 .25W 01121 CB 1045
Α20Α37 315-0183-03 RES .,FXD ,CMP SN:18K ΟΗΜ ,5%,0 .25W 01121 CB1835
A20R39 315-0226-01 RES .,FXD ,CMPSN:22M ΟΗΜ ,5%,0 .25W 01121 CB2265

A20R42 315-0202-02 RES .,FXD ,CMPSN :2K ΟΗΜ,5%,0 .25W 01121 CB2025
A20R43 315-0104-03 RES .,FXD CMPSN :I OOK ΟΗΜ,5%,0 .25W 01121 CB1045
A20R44 315-0105-03 RES .,FXD ,CMPSN :IM ΟΗΜ,5%,0 .25W 01121 CB1055
A20R52 307-1135-00 RE S NTWK,FXD FI :HIGH VOLTAGE DIVIDE R 80009 307-1135-00
A20R55 311-1968-00 RES .,VAR,NONWIR :PNL ,5M ΟΗΜ ,20%,0 .50W 01121 72M4NO48S505M
Α20Α61 301-0305-00 RE S .,FXD,CMPSN :3M ΟΗΜ,5%,0 .50W 01121 ΕΒ3055

A20R62 301-0305-00 RE S .,FXD ,CMPSN :3M ΟΗΜ,5%,0 .50W 01121 ΕΒ3055
A20R63 315-0103-03 RE S .,FXD ,CMPSN : I OK ΟΗΜ ,5%,0 .25W 01121 CB1035
A20R65 311-1284-00 RES .,VAR,NONWIR:20K ΟΗΜ ,10%,0.5W 32997 3329W-L58-203
A20R66 315-0123-00 RES .,FXD ,CMPSN :12K ΟΗΜ,5%,0 .25W 01121 CB 1235
Α20Α67 315-0183-03 RES .,FXD ,CMPSN :18K ΟΗΜ ,5%,0 .25W 01121 CB 1835
Α20Α69 315-0226-01 RES .,FXD ,CMPSN :22M ΟΗΜ,5%,0 .25W 01121 CB2265

Α20Α72 315-0101-03 RES ., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W 01121 CB 1015
ΑΖΟΑ 73 315-0104-03 RES .,FXD CMPSN :100K ΟΗΜ,5%,0 .25W 01121 CB 1045
Α20Α84 315-0472-03 RES ., FXD ,CMPSN:4 .7K ΟΗΜ,5%,0.25W 01121 CB4725
Α20Α86 315-0472-03 RES ., FXD,CMPSN:4 .7K ΟΗΜ,5%,0 .25W 01121 CB4725
Α20Α87 315-0472-03 RES ., FXD ,CMPSN :4 .7K ΟΗΜ,5%,0.25W 01121 CB4725
Α20Α89 315-0331-03 RES ., FXD ,CMPSN :330 ΟΗΜ ,5%,0 .25W 01121 C83315

A20R91 315-0101-03 RE S ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015
A20R92 308-0058-00 RES .,FXD ,WW :1 .5 ΟΗΜ ,10%,1W 75042 ΒW20-ΙR500Κ
A20R93 315-0104-03 RES .,FXD CMPSN :100K ΟΗΜ ,5%,0 .25W 01121 CB1045
Α20Α103 315-0100-02 RES ., FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB1005
Α20Α 104 301-0560-00 ΒΟ 10100 Β010180 RES .,FXD,CMPSN :56 ΟΗΜ ,5%,0 .50W 01121 ΕΒ5605
A20R 104 301-0101-00 Β010181 RES ., FXD ,CMPSN :100 ΟΗΜ,5%,0 .50W 01121 ΕΒ 1015

A20R112 315-0136-01 RES ., FXD ,CMPSN :13M ΟΗΜ,5%,0 .25W 01121 CB 1365
Α20Α113 315-0203-02 RES .,FXD ,CMPSN :20K ΟΗΜ,5%,0 .25W 01121 CB2035
A20R115 311-1285-00 RES .,VAR ,NONWI R :25K ΟΗΜ ,10%,0 .5W 32997 3329W-L58-253
Α20Α116 321-0430-00 RES .,FXD, FILM:294K ΟΗΜ,1%,0 .125W 91637 MFF 1816G29402 F
Α20Α119 301-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .50W 01121 ΕΒ 1025
Α20ΑΙ22 315-0474-00 RES .,FXD,CMPSN :470K ΟΗΜ ,5%,0 .25W 01121 CB4745

A20R124 315-0331-03 RES .,FXD ,CMPSN :330 ΟΗΜ ,5%,0 .25W 01121 CB3315
Α20Α126 315-0681-00 RES ., FXD ,CMPSN:680 ΟΗΜ ,5%,0 .25W 01121 CB6815
A20R127 315-0332-00 RES ., FXD ,CMPSN :3 .3K ΟΗΜ,5%,0.25W 01121 CB3325
A20R128 301-0623-00 RES ., FXD,CMPSN :62K ΟΗΜ ,5%,0 .50ω 01121 ΕΒ6235
A20R129 315-0150-00 RES ., FXD,CMPSN :15 ΟΗΜ,5%,0 .25W 01121 CB 1505
Α20Α143 311-1287-00 RES .,VAR, NONWIR:TRMR , IOOK OHM ,0.50W 32997 3329W-L58-104

Α20Α154 321-0299-00 RES .,FXD,FILM :12 .7K ΟΗΜ ,1%,0 .125W 91637 MFF1816G12701 F
Α20Α155 311-1281-00 RES ., VAR, NONWIR :2 .5K ΟΗΜ ,10%,O .SW 32997 3329W-L58-252
A20R156 321-0338-00 RES ., FXD, FILM :32 .4K ΟΗΜ ,1%,0 .125W 91637 MFF1816G32401F
Α20Τ 14 120-1281-00 TRANSFORMER , RF : TOROID ,2 WINDINGS 80009 120-1281-00
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CKT BOARD Α5SΥ : Ζ-AXIS
A21C2 283-0003-00 CAP .,FXD,CER DI :O .O IUF ,+80-20%,150V 91418 SP103Z 151-4R9
A21C3 283-0003-00 CAP ., FXD ,CER DI :O .OIUF ,+80-20%,150V 91418 SP 103Z151-4R9
A21C4 290-0539-00 CAP ., FXD ,ELCTLT :47UF ,20%,20V 90201 THF476M020P1F
A21C6 283-0003-00 CAP ., FXD ,CER DI :O .OIUF ,+80-20%,150V 91418 SP 103Z151-4R9
A21C7 283-0003-00 CAP ., FXD ,CER DI :O .O1UF ,+80-20%,150V 91418 SP 103Z151-4R9

A21C8 283-0177-00 CAP .,FXD ,CER DI : IUΣ ,+80-20%,25V 56289 273C5
A21C9 283-0059-00 f:A P ., FXD ,CER DI : IUF ,+80-20%,25V 72982 8131N031 ZSUO105Z
A21C10 283-0003-00 CAP ., FXD ,CER DI :O .OIUF ,+80-20%,150V 91418 SΡ 103Ζ151-4Α9
A21CIl 290-0539-00 CAP ., FXD ,ELCTLT :47UF ,20%,20V 90201 THF476M020P1F
A21C12 283-0003-00 CAP .,FXD ,CER DI :0 .01UF ,+80-20%,150V 91418 5Ρ 103Ζ151-4R9
A21C13 283-0003-00 CAP .,FXD ,CER DI :O .OIUF ,+80-20%,150V 91418 SΡ 103Ζ151-4Α9

A21C76 283-0001-00 CAP .,FXD,CER DI :0 .005UF,+100-0%,500 V 72982 831-559Ε502Ρ
A21C79 283-0001-00 CAP .,FXD ,CER DI :O .OOSUF ,+100-0%,500V 72982 831-559Ε 502Ρ
A21C83 283-0003-00 CAP .,FXD,CER DI :O .O1 UF ,+80-20%,150V 91418 SP103Z 151-4R9
A21C103 283-0000-00 CAP ., FXD ,CER DI :O .OO IUF,+100-0%,500V 59660 831-519-Ζ5υ-102Ρ
A21C113 283-0003-00 CAP ., FXD ,CER DI :O .O1 UF ,+80-20%,150V 91418 SΡ1Π3Ζ 151-4Α9
A21C123 283-0003-00 CAP ., FXD ,CER D I :O .O1 UF ,+80-20%,150V 91418 SΡ103Ζ 151-4Α9

A21C150 281-0118-00 CAP ., VAR,MICA D :8-90PF ,175V 52769 GSM231
A21C151 281-0550-00 CAP ., FXD ,CER DI :120PF ,10%,500V 04222 7001-1373
A21C155 281-0118-00 CAP ., VAR , MICA D :8-90PF ,175V 52769 GSM231
A21C156 281-0584-00 CAP ., FXD ,CER DI : l 00PF ,5%,500V 72982 0301000Y5EOIO IJ
A21C169 283-0211-00 CAP .,FXD ,CER DI :O . IUF ,10%,200V 72982 814 ΙΝ21ΟΧ7ΑΟ 104Κ
A21C171 Ζ90-0149-00 CAP .,FXD ,ELCTLT :5UF ,+75-10%,15ον 56289 30D505G I 50DD4

A21C172 283-0000-00 CAP .,FXD ,CER DI :O .OO1UF,+100-0%,500V 59660 831-519-Z5U-102Ρ
A21C179 281-0619-00 CAP .,FXD,CER DI :1 .2PF,+/-O .1 PF ,200V 59660 374 018 COK0129B
A21C180 281-0092-00 CAP .,VAR ,CER DI :9-35PF ,200V 72982 538-011 D9-35
A21C183 283-0003-00 CAP .,FXD,CER DI :O .OIUF ,+80-20%,150V 91418 SP103Z15 I -4R9
A21C186 281-0609-00 CAP ., FXD ,CER DI :1 PF ,+/-O .1PF ,500V 04222 7040-C0Κ-lROB
A21CR32 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R

A21CR35 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CR36 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1N4152R
A21CR37 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CR39 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CR43 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1N4152 R
A21CR46 152-0141-02 SEMICOND DEVICE :SILICON ,30V,150MA 01295 IN4152R

A21CR47 152-0333-00 SEMICOND DEVICE :SILICON,55V ,200MA 07263 FDH-6012
A21CR64 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CR65 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
A21CR76 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
A21CR82 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 IN4152R
A21CR86 152-0066-03 SEMICOND DEVICE : RECT ,SI ,400V ,IA 80009 152-0066-03

A21CR105 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CRI 27 152--0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CRI43 152-0071-00 SEMICOND DEVICE :GERMANIUM,15V ,40MA 14433 G865
A21CRI 52 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CRI 53 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 IN4152R
A21CR173 152-0141-02 SEMICOND DEVICE :SILICON,30V,150MA 01295 1Ν4152Α

A21CRI 77 152-0233-00 SEMICOND DEVICE :SILICON,85V ,100MA 80009 152-0233-00
A21CR184 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 ΙΜ4152Α
A21Q32 151-0190-05 TRANS ISTOR :SILICON ,NPN 80009 151-0190-05
A21Q36 151-0223-03 TRANS I STOR : NPN ,S I , PRE STRESSED δ TESTED 80009 151-0223-03
A21Q39 151-0190-05 TRANSI STOR:S ILICON,NPN 80009 151-0190-05
A21Q46 151-0223-03 TRANSI STOR:NPN ,SI , PRESTRESSED δ TESTED 80009 151-0223-03

A21Q49 151-0190-05 TRANS I STOR :S ILICON,NPN 80009 151-0190-05
A21Q50 151-0190-05 TRANS ISTOR :S ILICON,NPN 80009 151-0190-05
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Α21Q67 151-0220-00 TRANSISTOR:S ILICON,PNP 07263 S036228
A21Q68 151-0220-00 TRANSISTOR:S ILICON,PNP 07263 S036228
Α2 λQ77 151-0443-02 TRANSISTOR:S ILICON,PNP 80009 151-0443-02
A21Q83 151-0444-01 TRANS ISTOR:SILICON ,NPN 80009 151-0444-01
A21Q105 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05

Α21Q113 151-0220-00 TRANS ISTOR:SILICON,PNP 07263 S036228A21Q122 151-0220-00 TRANSISTOR:SILICON,PNP 07263 S036228
Α21Q127 151-0192-03 TRANSISTOR:S ILICON,NPN 80009 151-0192-03
A21Q132 151-0220-00 TRANSISTOR:SILICON,PNP 07263 S036228
A21Q142 151-0190-05 TRANSISTOR:S ILICON ,NPN 80009 151-0190-05

A21Q143 151-0220-00 TRANSISTOR:SILICON,PNP 07263 S036228
A21Q162 151-0220-00 TRANS ISTOR:SILICON,PNP 07263 S036228
A21Q166 151-0434-01 TRANS ISTOR:SILICON,PNP 80009 151-0434-01
A21Q167 151-0434-01 TRANS ISTOR:SILICON ,PNP 80009 151-0434-01
A21Q173 151-0270-00 TRANS ISTOR :SILICON ,PNP 04713 OBD

A21Q183 151-0274-00 TRANS ISTOR :SILICON,NPN 80009 151-0274-00
A21Q184 151-0192-03 TRANSISTOR :SILICON,NPN 80009 151-0192-03
A21R4 307-0106-00 RES .,FXD ,CMPSN :4 .7 ΟΗΜ ,5%,0 .25ω 01121 CB47G5
Α21R8 315-0100-00 RES .,FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB1005
A21R9 307-0107-00 RES .,FXD ,CMPSN :5 .6 ΟΗΜ ,5%,0 .25W 01121 CB56G5

A21RII 307-0106-00 RES .,FXD ,CMPSN :4 .7 ΟΗΜ ,5%,0 .25W 01121 CB47G5
Α21Α12 315-0100-00 RES .,FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB1005
Α21Α31 321-0306-00 RES .,FXD,FILM:15K ΟΗΜ,1%,0 .125W 91637 MFF 1816G I 5001F
Α21Α35 315-0221-00 RES ., FXD ,CMPSN :220 ΟΗΜ ,5%,0 .25W 01121 CB2215
Α21Α36 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25ω 01121 CB1025

Α2Ι R37 321-0305-00 RES ., FXD, FfLM:14 .7K ΟΗΜ ,1%,0 .125W 91637 MFF1816GI4701F
A21R42 321-0333-00 RES .,FXD,FILM :28 .7K ΟΗΜ ,1%,0 .125W 91637 MFF1816G28701F
Α21Α43 321-0333-00 RES ., FXD ,FILM:28 .7K ΟΗΜ , Ι %,0 .125W 91637 MFF1816G28701F
A21R44 315-0102-00 RES ., FXD ,CMPSN :1K ΟαΜ ,5%,0 .25W 01121 CB1025
A21R46 315-0102-00 RES ., FXD ,CMPSN: IK ΟΗΜ ,5%,0 .25W 01121 CB 1025

Α21Α61 321-0341-00 RES ., FXD, FILM :34 .8K ΟΗΜ ,1%,0 .125W 91637 MFF1816G34801 F
Α21Α62 321-0193-00 RES .,FXD,FILM :IK ΟΗΜ,1%,0 .125W 91637 MFF1816G10000F
Α21 Α63 311-1757-00 RES ., VAR ,NONWIR :2 .5K ΟΗΜ,10%,O .SOW 32997 3326 Η-G48-252
Α21 Α64 315-0471-00 RE S ., FXD ,CMPSN:470 ΟΗΜ,5%,0 .25W 01121 CB4715
Α21Α65 321-0254-00 RE S ., FXD, F ILM :4 .32K ΟΗΜ , Ι%,0 .125W 91637 ΜFF1816G43200F

Α21Α67 315-0102-00 RE S .,FXD,CMPSN : IK ΟΗΜ ,5%,0 .25W 01121 CB1025
A21R 70 311-1267-00 RES .,VAR,NONWIR :5K ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L58-502A21R 71 321-0334-00 ΑΕS .,FXD ,FI'LΜ :29 .4Κ ΟΗΜ,1%,0 .125W 91637 MFF 1816G29401F
A21R 72 321-0231-00 RES .,FXD ,FIIM:2 .49K ΟΗΜ,1%,0 .125W 91637 MFF1816G24900F
Α21Α73 321-0410-00 RES .,FXD,FLLM:182K ΟΗΜ ,1%,0 .125W 91637 MFF1816GI8202F

A21R75 315-0753-00 RES .,FXD,CMPSN :75K ΟΗΜ ,5%,0 .25W 01121 CB 7535
A21R76 321-0260-00 RES .,FXD , FILM:4 .99K ΟΗΜ,1%,0 .125W 91637 MFF1816G49900F
Α21Α77 315-0132-00 RES .,FXD ,CMPSN :1 .3K ΟΗΜ,5%,0 .25ω 01121 CB 1325
A21R79 315-0473-00 RES .,FXD ,CMPSN :47K ΟΗΜ ,5%,0 .25W 01121 CB4735
A21R81 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0 .25ω 01121 CB 1035

Α21Α82 315-0391-00 RES .,FXD ,CMPSN :390 ΟΗΜ ,5%,0 .25W 01121 CB 3915
A21R83 315-0101-00 RES .,FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB 1015
Α21Α101 321-0283-00 RES .,FXD , FILM:8 .66K ΟΗΜ,1%,0 .125W 91637 MFF1816G86600F
Α21Α102 311-1260-00 RES ., VAR,NONWIR :250 ΟΗΜ ,10%,O .SOW 32997 3329Ρ-L58-251
Α21ΑΙ03 315-0102-00 RES .,FXD ,CMPSN :1K ΟΗΜ ,5%,0 .25W 01121 CB1025

Α21Α104 315-0152-00 RES ., FXD,CMPSN :1 .SK ΟΗΜ ,5%,0 .25W 01121 CB 1525
A21R106 315-0510-00 RES .,FXD,CMPSN :51 ΟΗΜ ,5%,0 .25ω 01121 CB5105
Α21 Α109 321-0126-00 RES ., FXD, FILM:200 ΟΗΜ,1%,0 .125W 91637 MFF1816G200ROF
Α21Α110 321-0066-00 RES ., FXD,FILM:47 .5 ΟΗΜ ,1%,0 .125W 91637 MFF1816G47R50F
Α21ΑΙΙΙ 321-0193-00 RES .,FXD, FILM:IK ΟΗΜ,1%,0 .125W 91637 MFF1816G10000F

A21R113 315-0101-00 ΑΕ5 .,F'XD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015
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A21R121 321-0126-00 RES ., FXD ,F I :LM :200 ΟΗΜ, Ι%,0 .125W 91637 MFF1816G200ROF
A21R122 321-0206-00 RES .,FXD ,FII.M :1 .37 K ΟΗΜ ,1%,0 .125W 91637 MFF1816GI370OF
Α21Α123 315-0272-00 RES .,FXD ,CMPSN :2 .7K OHM,5%,0 .25W 01121 C B2725
A21R124 323-0275-00 RES .,FXD ,FILM :7 .15K οΗΜ ,1%,0 .50ω 75042 CECTO-7151F
Α21ΑΙ2 .5 311-1263-00 RES .,VAR,NONWIR :IK ΟΗΜ,10%,0 .50W 32997 3329 Ρ-L58-102
A21 R126 321-0126-00 RES ., FXD , FILM :200 ΟΗΜ ,1%,0 .125W 91637 ΜFF 1816G200ROF

Α21 Α127 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB1025
A21 R128 315-0200-00 RES .,FXD,CMPSN :20 ΟΗΜ ,5%,0 .25W 01121 CB2005
Α21 Α129 321-0126-00 RES .,FXD,FILM :200 ΟΗΜ ,1%,0 .125W 91637 MFF1816G200RΛF
Α21 Α132 321-0206-00 RES .,FXD,FILM :1 .37K ΟΗΜ,1%,0 .125W 91637 ΜFF1816G I 370OF
A21 R133 315-0101-00 RE S ., FXD,CMP SN :100 ΟΗΜ ,5%,0 .25W 01121 CB 1015
Α21 Α 134 315-0561-00 RE S ., FXD,CMP SN :560 OHM,5%,0 .25W 01121 CB5615

A21 R 135 311-1260-00 RES . ,VAR,NONWIR :250 ΟΗΜ,10%,O .SOW 32997 3329Ρ-L58-251
Α21Α 136 315-0271-00 RE S ., FXD ,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
Α21Α141 315-0682-00 RES ., FXD,CMPSN :6 .8K OHM,5%,0 .25W 01121 CB6825
Α21Α 142 315-0682-00 RES ., FXD,CMPSN :6 .8K OHM,5%,0 .25W 01121 CB6825
Α21Α 143 315-0152-00 RES ., FXD ,CMPSN :1 .5K ΟΗΜ ,5%,0 .25W 01121 C B 1525
Α21Α150 311-0622-00 RES .,VAR,NONWIR:100 ΟΗΜ ,10%,O .SOW 32997 3329Η-G48-101

A21R155 311-0622-00 RES ., VAR ,NONWIR:100 ΟΗΜ ,10%,O .SOW 32997 3329Η-G48-101
Α21 Α156 315-0105-00 RES .,FXD ,CMPSN :IM OHM,5%,0 .25W 01121 CB1055
Α21 Α161 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
Α21 Α162 315-0202-00 RES .,FXD ,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 CB2025
Α21 Α166 315-0391-00 RE S ., FXD ,CMPSN :390 ΟΗΜ ,5%,0 .25W 01121 CB3915
Α21 Α167 315-0681-00 RES ., FXD ,CMP SN :680 ΟΗΜ ,5%,0 .25W 01121 CB6815

A21 R168 315-0302-00 RES .,FXD,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
A21 R169 303-0432-00 RES ., FXD,CMPSN :4 .3K ΟΗΜ,5%,1W 01121 GB4325
Α21 Α171 321-0347-00 RES ., FXD, FILM :40 .2K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G40201F
Α21 Α 172 321-0369-00 RES ., FXD, FILM :68 .1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G68101F
A21 R173 315-0510-00 RES .,FXD ,CMPSN :51 OHM,5%,0 .25W 01121 C B5105
Α21Α 176 301-0472-00 RES .,FXD,CMPSN :4 .7K ΟΗΜ ,5%,0 .50W 01121 ΕΒ4725

A21 R177 301-0472-00 RES .,FXD ,CMPSN :4 .7K ΟΗΜ ,5%,0 .50W 01121 ΕΒ4725
A21 R179 323-0356-00 RES .,FXD,FILM :49 .9K ΟΗΜ ,1%,0 .50W 75042 CECTO-4992F
A21R180 321-0260-00 RES .,FXD , F'I LM :4 .99K ΟΗΜ , Ι%,0 .125W 91637 MFF 1816G49900F
Α21Α183 321-0097-00 RES .,FXD,FILM :100 ΟΗΜ ,1%,0 .125W 91637 MFF 1816GI00ROF
Α21ΤΡ32 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00
Α21 ΤΡ83 214-0579-00 TERM,TEST ΡΟΙΝΤ : ΒRS CD PL 80009 214-0579-00

Α21 ΤΡ 103 214-0579-00 TERM,TEST PO τNT :BRS CU PL 80009 214-0579-00
Α21 ΤΡ106 214-0579-00 TERM,TEST PO INT :BRS CD PL 80009 214-0579-00
ΑΖ 1 ΤΡ122 214-0579-00 TERM,TEST PO INT :BRS CD PL 80009 214-0579-00
Α21 ΤΡ143 214-0579-00 TERM,TEST ΡΟΙΝΤ : ΒRS CD PL 80009 214-0579-00
Α21ΤΡ183 214-0579-00 TERM,TEST ΡΟΙΝΤ : ΒΑS CD PL 80009 214-0579-00
Α21ΤΡ186 214-0579-00 TERM,TEST POINT :BRS CD PL 80009 214-0579-00

A21 U 105 156-0251-01 MICROCIRCUIT,LI :HIGH S PEED COMP'ΓR 80009 156-0251-01
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Α22 ςΚΤ BOARD ASSY: LV REGULATOR
A22C8 290-0778-00 CAP .,FXD, ELCTLT : lUF,+50-10%,50ν 54473 ECE-Α50Ν1
A22C12 290-0778-00 CAP ., FXD , EL C'TLT : lUF ,+50-10% ,50V 54473 ECE -Α50Ν1
A2203 283-0047-00 CAP .,FXD ,CER DI :270PF ,5% ,500V 72982 0831522 Z5DO0271J
A22C15 281-0629-00 CAP .,FXD ,CER DI :33PF ,5% ,600V 04222 7027-0260
A22C17 290-0778-00 CAP ., FXD , ELCTLT : IUF ,+50-10% ,50V 54473 Ε CΕ -Α50Ν1

A22C24 283-0110-00 CAP ., FXD ,CE R DI :0 .005UF ,+80-20% ,150V 56289 19C242B
A22C36 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M

A22C44 283-0067-00 CAP .,FXD ,CER DI :O .OOIUF , l0% ,200V 72982 835-515ΒΙ 02Κ
A22C45 281-0511-00 CAP ., FXD ,CER DI :22PF , +/ -2 .2PF ,SOOV 72982 301-000COG0220K
A22C47 290-0778-00 CAP .,FXD ,ELCTLT : IUF ,+50-10% ,50V 54473 ΕCΕ-Α50Ν1

A22C54 283-0110-00 CAP .,FXD ,CER DI :O .OOSUF ,+80-20% ,150V 56289 19C242B

A22C64 281-0540-00 CAP ., FXD ,CER DI :51PF ,5%,500V 59660 301-OOOU2JO510J
A22C68 290-0420-00 CΑΡ.,FXD , ELCTLT :0 .68UF ,20% ,75V 56289 150D684XO075A2
Α22ς69 283-0067-00 CΑΡ ., ΣΧD ,CΕΑ DI :O .o01 UF ,10% ,200V 72982 835-515ΒΙ02Κ
A22C84 281-0629-00 CAP.,FXD ,CER DI :33PF ,5% ,600V 04222 7027-0260
A22C88 290-0420-00 CAP ., FXD , ELCTLT:0 .68UF ,20% ,75V 56289 150D684XO075A2
A22C114 281-0605-00 CAP .,FXD ,CER DΙ :200ΡΣ ,10%,500V 04222 7001-1375

A22C156 290-0745-00 CAP .,FXD,ELCTLT:22UF ,+50-10% ,25V 56289 502D225
A22CR7 152-0333-00 SEMICOND DEVICE :S ILICON ,55V ,200MA 07263 FDΗ-6012
A22CR8 152-0333-00 SEMICOND DEVI CE :S ILICON,55V ,200MA 07263 FDH-6012
A22CR10 152-0333-00 SEMICOND DEV ICE :SILICON,55V,200MA 07263 FDΗ-6012
A22CRIl 152-0333-00 SEMICOND DEVICE :SILICON,55V,200MA 07263 FDΗ-6012
A22CR13 152-0066-03 SEMI COND DEVICE :RECT ,S I ,400ν ,1A 80009 152-0ο 66-03

A22CR15 152-0333-00 SEMICOND DEVI C;E :SILI CON ,55V ,200MA 07263 ΣDΗ-6012
A22CR19 152-0141-02 SEMICOND DEVICE :SILI CON ,30V ,150ΜA 01295 IN4152R
A22CR20 152-0141-ο 2 SεΜτCοΝD DEVICE :SILICON ,30V ,150MA 01295 ΙΝ4152 Α
A22CR21 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 ΙΝ4152 Α
A22CR22 152-0333-00 SEMICOND DEVICE :SILI CON ,55V ,200MA 07263 FDH-6012

A22CR28 152-0066-03 SEMICOND DEVICε :RECT ,S τ ,400ν,1Α 80009 152-0066-03

A22CR45 152-0333-00 SEMICOND DEVICE :S ILICON ,55V ,200MA 07263 FDH-6012
A22CR49 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 ΙΝ4152Α
A22CR50 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1N4152R
A22CR51 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1 N4152R
A22CR52 152-0333-00 SEMICOND DEVICE :S ILICON ,55V ,200MA 07263 FDH-6012
A22CR58 152-0066-03 SEMICOND DEVICE :RECT ,SI ,400V ,1A 80009 152-0066-03

A22CR64 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012
A22CR76 152-0066-03 SEMICOND DEVICE : RECT ,S1,400V ,1A 80009 152-0066-03
A22CR84 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012

A22CR96 152-0066-03 SEMICOND DEVICE : RECT,S1,400V ,1A 80009 152-0066-03
A22CR114 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDΗ-6012
Α22CRI42 152-0423-00 SEMICOND DEVICE :SILICON ,400V,3A 04713 1Ν5000

A22CRI43 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1N4152R
A22CRI44 152-0423-00 SEMICOND DEVICE :SII, ICON ,400V,3A 04713 ΙΝ5000

A22CR148 152-0141-02 SEMICOND DEVI CE :SIL ICON ,30V ,150MA 01295 IN4152R

A22Q22 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
A22Q34 151-0103-00 ΓRANSISTOR:SI LI CON ,NPN 80009 151-0103-00

A22Q38 151-0134-00 TRANSI STOR :SIL τCON ,PNP 80009 151-0134-00

A22Q52 151-0347-00 TRANSISTOR :S ILICON,NPN 56289 2Ν5551

A22Q68 151-0347-00 TRANSISTOR :SILICON,NPN 56289 2Ν5551

A22Q88 151-0342-00 TRANS ISTOR :SILICON,PNP 07263 5035928

A22Q118 151-0302-00 TRANS ISTOR :SILICON,NPN 07263 5038487
A22Q144 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
A22Q148 151-0373-00 TRANS ISTOR :S ILICON,PNP 80009 151-0373-00

A22R1 321-0369-00 RES .,FXD ,FILM:68 .1K OHM ,1%,0 .125W 91637 MFF1816G68101 F
A22R2 321-0386-00 RES .,FXD,FILM :102K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G10202 F
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Α22Α3 321-0336-00 RES .,FXD,F ILM :30 .9K ΟΗΜ,1%,0 .125W 91637 MFF1816G30901 F
Α22Α4 321-0290-00 RES .,FXD,FILM :10 .2K ΟΗΜ ,1%,0 .125W 91637 MFF1816GIO201F
A22R5 321-0319-00 RES .,FXD,FILM :20 .5K ΟΗΜ,1%,0 .125W 91637 MFF1816G20501F
A22R8 315-0332-00 RES .,FXD ,CMPSN :3 .3K ΟΗΜ ,5%,0 .25W 01121 C B3325
A22 R10 323-0265-00 RES .,FXD,FILM :5 .62K ΟΗΜ ,1%,0 .50W 75042 CECTO-5621 F
Α22Α12 315-0512-00 RES .,FXD ,CMPSN :5 .1 K ΟΗΜ ,5%,0 .25W 01121 CB5125

A22 R13 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB 1035
A22 R14 321-0730-06 RES .,FXD,FILM :5 .703K ΟΗΜ ,0 .25%,0 .125W 91637 MFF1816C57030C
Α22Α15 311-1225-00 RES .,VAR,NONWIR :IK ΟΗΜ ,20%,O .50W 32997 3386 Σ-Τ04-102
A22 R16 321-0331-09 RES .,FXD ,FI LM :27 .4K ΟΗΜ,1%,0 .125W 91637 MFF1816C27401 F
A22R17 315-0151-00 RES .,FXD,CMPSN :150 ΟΗΜ ,5%,0 .25W 01121 C B 1515
A22 R21 315-0104-00 RES .,FXD ,CMPSN :l 00K ΟΗΜ,5%,0 .25W 01121 CB1045

Α22 Α22 315-0821-00 RES .,FXD,CMPSN :820 ΟΗΜ ,5%,0 .25W 01121 C B8215
A22 R24 315-0331-00 RES .,FXD ,CMPSN :330 ΟΗΜ ,5%,0 .25W 01121 C B3315
Α22 Α25 315-0471-00 RES .,FXD,CMPSN :470 ΟΗΜ ,5%,0 .25W 01121 CB4715
A22 R26 315-0181-00 RES .,FXD,CMPSN :180 ΟΗΜ ,5%,0 .25W 01121 C B1815
Α22 Α27 315-0512-00 RES ., FXD,CMPSN :5 .1 K ΟΗΜ,5%,0 .25W 01121 CB5125
Α22 Α28 308-0365-00 RES ., FXD,WW :1 .5 ΟΗΜ ,5%,3ω 91637 CW2 B-1 R500J

A22R32 315-0432-00 RES .,FXD,CMPSN :4 .3K ΟΗΜ ,5%,0 .25W 01121 CB4325
A22 R34 304-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ ,10%,1W 01121 GB1021
A22 R36 315-0121-00 RES ., FXD,CMPSN :120 ΟΗΜ ,5%,0 .25W 01121 CB1215
Α22 Α37 315-0123-00 RES .,FXD,CMPS N :12K ΟΗΜ ,5%,0 .25W 01121 CB1235
Α22Α38 301-0182-00 RES .,FXD,CMPSN :1 .SK ΟΗΜ,5%,0 .5W 01121 ΕΒ1825
Α22Α42 315-0203-00 RES .,FXD,CMPSN :20K ΟΗΜ ,5%,0 .25W 01121 C B2035

A22R44 315-0103-00 RES ., FXD,CMPSN:1OK ΟΗΜ ,5%,0 .25W 01121 CB 1035
A22R45 321-0924-07 RES ., FXD, F ILM :40K ΟΗΜ,0 .1%,0 .125W 91637 MFF1816C40001 B
Α22Α46 321-0924-07 RES .,FXD,FILM :40K ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816C40001 B
A22R47 315-0151-00 RES ., FXD ,CMPSN:150 ΟΗΜ ,5%,0 .25W 01121 CB1515
Α22Α51 315-0104-00 RES .,FXD,CMPSN :l 00K ΟΗΜ,5%,0 .25W 01121 CB1045
Α22Α52 315-0821-00 RES ., FXD,CMPSN :820 ΟΗΜ ,5%,0 .25W 01121 C B8215

Α22Α54 315-0511-00 RES ., FXD,CMPSN :510 ΟΗΜ ,5%,0 .25W 01121 CΒ5115
Α22Α55 315-0471-00 RES ., FXD,CMPSN :470 ΟΗΜ ,5%,0 .25W 01121 CB4715
A22R56 315-0151-00 RES ., FXD,CMPSN :150 ΟΗΜ ,5%,0 .25W 01121 CB1515
Α22Α57 315-0512-00 RES ., FXD,CMPSN :5 .1 K ΟΗΜ,5%,0 .25W 01121 CB5125
Α22Α58 308-0686-00 RES ., FXD,WW :2 .2 ΟΗΜ ,5%,2W 75042 BWH-2R200J
Α22Α61 321-0332-07 RES .,FXD,FILM :28K ΟΗΜ,0 .1%,0 .125W 91637 MFF 1816C28001 B

Α22Α62 321-1296-07 RES .,FXD,FILM :12K ΟΗΜ,0 .1%,0 .125W 91637 MFF1816C I2001 B
Α22Α63 315-0152-00 RES ., FXD ,CMP SN:1 .SK ΟΗΜ ,5%,0 .25W 01121 CB1525
Α22Α67 315-0123-00 RES ., FXD ,CMP SN:12K ΟΗΜ ,5%,0 .25W 01121 CB1235
Α22Α68 315-0302-00 RES .,FXD ,CMPSN:3K ΟΗΜ ,5%,0 .25W 01121 CB3025
A22R69 315-0822-00 RES ., FXD ,CMPSN:8 .2K ΟΗΜ ,5%,0 .25W 01121 C B8225
Α22Α73 315-0201-00 RES ., FXD ,CMPSN:200 ΟΗΜ,5%,0 .25W 01121 CB2015

Α22Α74 315-0393-00 RES ., FXD ,CMPSN:39K ΟΗΜ,5%,0 .25W 01121 CB3935
Α22Α75 308-0804-00 RES ., FXD , NONWIR :0 .025 ΟΗΜ ,5%,0 .5W 80009 308-0804-00
Α22Α76 315-0151-00 RES ., FXD ,CMPSN:150 ΟΗΜ ,5%,0 .25W 01121 C B1515
Α22Α77 315-0432-00 RES ., FXD ,CMPSN:4 .3K ΟΗΜ ,5%,0 .25W 01121 C B4325
A22R80 321-0924-07 RES .,FXD,FILM :40K ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816C40001 B
Α22Α81 321-1296-07 RES .,FXD,FILM :12K ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816C12001 B

A22R82 315-0912-00 RES ., FXD ,CMPSN :9 .1K ΟΗΜ ,5%,0 .25W 01121 CB9125
Α22Α83 315-0102-00 RES .,FXD ,CMPSN:IK ΟΗΜ ,5%,0 .25W 01121 CB 1025
A22 R87 315-0123-00 RES ., ΣXD ,CMPSN :12K ΟΗΜ ,5%,0 .25W 01121 CB 1235
Α22Α88 315-0302-00 RES .,FXD ,CMPSN :3K ΟΗΜ ,5%,0 .25W 01121 CB3025
A22R93 315-0201-00 RES ., FXD ,CMPSN:200 ΟΗΜ ,5%,0 .25W 01121 CB2015
Α22Α94 315-0393-00 RES .,FXD ,CMPSN:39K ΟΗΜ ,5%,0 .25W 01121 C B3935

A22 R95 308-0804-00 RES ., FXD , NONW IR :0 .025 ΟΗΜ,5%,0 .SW 80009 308-0804-00
A22R96 315-0151-00 RES ., FXD ,CMPSN:150 ΟΗΜ ,5%,0 .25W 01121 C B1515
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A22R97 315-0432-00 RES .,FXD,CMPSN :4 .3K ΟΗΜ ,5%,0 .25ω 01121 CB4325
Α22Α113 321-1713-07 ΑΕ S .,FΧD,FΙλ,Μ:36Κ ΟΗΜ ,0 .1%,0 .125W 24546 ΝΕ55Ε 3602Β
A22R114 321-0926-07 RES .,FXD,FII,M:4K ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816C40000B
Α22Α121 315-0512-00 ΑΕ S .,FXD,CMPSN:5 .1K OHM,5%,0 .25W 01121 CB5125
Α22Α126 315-0131-00 RES .,FXD,CMPSN:130 OHM,5%,0 .25W 01121 CB1315

A22R127 315-0203-00 RES .,FXD,CMPSN:20K OHM,5%,0 .25W 01121 CB2035
Α22Α128 315-0203-00 RES .,FXD,CMPSN:20K OHM,5%,0.25W 01121 CB2035
Α22R129 315-0101-00 RES .,'FXD,CMPSN :100 OHM,5%,0 .25W 01121 CB1015
Α22Α131 315-0362-00 RES .,FXD,CMPSN :3 .6K OHM,5%,0 .25W 01121 CB3625
A22R132 315-0151-00 RES . ;FXD,CMPSN :150 OHM,5%,0 .25W 01121 CB1515

A22R133 308-0804-00 RES .,FXD,NONWIR :0 .025 ΟΗΜ ,5%,0 .5ω 80009 308-0804-00
A22R134 308-0804-00 RES .,FXD,NONWIR :0 .025 ΟΗΜ ,5%,0 .5W 80009 308-0804-00
Α22Α135 315-0470-00 RES .,FXD,CMPSN :47 OHM,5%,0 .25W 01121 CB4705
Α22Α136 315-0432-00 RES .,FXD,CMPSN :4 .3K OHM,5%,0 .25W 01121 CB4325
Α22R141 315-0822-00 RES .,FXD,CMPSN :8 .2K OHM,5%,0 .25W 01121 CB8225

Α22χ142 315-0103-00 RES .,FXD,CMPSN :IOK OHM,5%,0 .25W 01121 CB1035
Α22Α143 315-0243-00 RES .,FXD,CMPSN :24K OHM,5%,0 .25W 01121 CB2435
Α22Α144 315-0562-00 RES .,FXD,CMPSN :5 .6K ΟΗΜ,5%,0 .25W 01121 CB5625
Α22R145 315-0221-00 RES .,FXD,CMPSN :220 ΟΗΜ ,5%,0 .25ω 01121 CB2215
Α22Α 148 308-0702-00 RES .,FXD,WW :0 .33 ΟΗΜ,5%,2W 75042 BWH-R3300J

Α22Α152 301-0561-00 RES .,FXD,CMPSN :560 ΟΗΜ ,5%,0 .50W 01121 ΕΒ5615
A22R156 301-0431-00 RES .,FXD,CMPSN :430 ΟΗΜ ,5%,0 .50W 01121 ΕΒ4315
A22S72 131-0993-00 BUS,CONDUCTOR :2 WIRE BLACK 00779 530153-2
A22U15 156-0067-12 MICROCIRCUIT,LI :OPE RATIONAL AMPLIFIER 04713 MC1741CU
A22U45 156-0067-12 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 04713 MG1741CU

A22U64 156-0158-03 MICROCIRCUIT,LI :DUAL OPNL AMPL,CHK 80009 156--0158-03
A22U84 156-0158-03 MICROCIRCUIT,LI :DUAL OPNL AMPL,CHK 80009 156-0158-03
A22U114 156-0158-03 MICROCIRCUIT,LI:DUAL OPNL AMPL,CHK 80009 156-0158-03
A22VR10 152-0217-00 SEMICOND DEVICE :ZENER,0 .4W,8 .2V,5% 04713 SZG20
A22VR12 152-0212-00 SEMICOND DEVICE :ZENER,0 .5W,9V ,5% 04713 SZ50646RL

A22VR17 152-0283-00 SEMICOND DEVICE :ZENER,0 .4W ,43V,5% 12954 DZ750903BIN976B
A22VR32 152-0281-00 SEMICOND DEVICE :ZENER,0 .4W,22V,5% 12954 ΙΝ969Β
A22VR36 152-0281-00 SEMICOND DEVICE :ZENER,0 .4W,22V,5% 12954 1Ν969Β
A22VR47 152-0283-00 SEMICOND DEVICE :ZENER,0 .4W,43V,5% 12954 DZ750903BIN976B
A22VRI52 152-0175-01 SEMICOND DEVICE :ZENER,0 .4W,5 .6V,5% 80009 152-0175-01

A22VR156 152-0175-01 SEMICOND DEVICE :ZENER,0 .4W,5 .6V,5% 80009 152-0175-01
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Α23 ------ .---- CKT BOARD ASSY : P .S . INVE RTER
A23C5 283-0022-00 CAP .,FXD ,CER DI :0 .02UF ,1400VDCAC 91418 ΑU203- Ζ 142-1Α0A23C6 283-0022-00 CAP .,FXD,CER DI :0 .02UF ,1400VDCAC 91418 AU203- Ζ 142-1ΑοA23C19 283-0057-00 CΑP .,FXD,CER Dτ :0 .1 υΣ ,+80-20%,200ν 56289 274C10
A23C27 283-0280-00 CAP .,FXD,CER DI :2200PF ,10%,2000V 56289 562CBA202EH222KA

A23C28 283-0280-00 CAP .,FXD,CER DI :2200PF ,10%,2000V 56289 562CBA202EH222KA
A23C29 285-0939-00 CAP .,FXD, PLSTC :3UF ,5%,400V 84411 ΤΕΚ111-30594
A23C31 290-0891-00 CAP .,FXD,ELCTLT :1 UF,+75-10%,50V 55680 25U1A10V-Τ
A23C35 283-0060-00 CAP .,FXD,CER DI :100PF,5%,200V 72982 855-535U2J101J
A23C36 283-0280-00 CAP .,FXD,CER DI :2200PF ,10%,2000V 56289 562CBA202EH222KA

A23C38 283-0279-00 CAP ., FXD ,CER DI :O .OO IUF,20%,3000ν 56289 55C153
A23C39 290-0891-00 CAP ., FXD,ELCTL ' r: IUF,+75-10%,50V 55680 25UIA1OV-Τ
A23C42 283-0079-00 CAP ., FXD,CER DI:O.OIUF ,20%,250ν 72982 8151 B 202YSS0103M
A23C43 290-0767-00 CAP .,FXD, ELCTLT:4 .7UF ,+75-10%,160V 56289 502D228
A23CR15 152-0396-01 SEMICOND DEVICE :SII ,ICON ,400V ,3A 12969 652-821

A23CR32 152-0107-00 SEMICOND DEVICE :SIυICON ,400V ,400MA 01295 G727
A23CR34 152-0400-00 SEMICOND DEVICE :SILICON ,400V ,1A 80009 152-0400-00
Α23CΑ36 152-0061-0 ο SEMICOND DEVICE :SILICON ,175V ,100MA 07263 FDΗ2161
A23CR37 152-0061-00 SEMICOND DEVICE :SILICON,175V ,100MA 07263 FDH2161
A23CR38 152-0107-00 SEMICOND DEV I CE :SILICON,400V ,400MA 01295 G727

A23CR40 152-0107-00 SEMICOND DEVI CE :S ILICON,400V ,400MA 01295 G727
Α23CΑ41 152-0400-00 SEMICOND DEVICE :S τLICON ,40OV, IA 80009 152-0400-00
Α23CR45 152-0061-00 SEMICOND DEVICE :S ILICON ,175V,100MA 07263 ΣDΗ2161A23CR46 152-0581-00 SEMICOND DEVICE :SILICON ,20V ,1A 80009 152-0581-00
A23CR49 152-0107-00 SEMICOND DEVICE :SILICON ,400V ,400MA 01295 G727

A23DS19 150-0035-00 LAMP ,GLOW:90V ,0 .3MA 53944 ΑΙΒ-3
Α23Ε 8 119-0181-00 ARS R ,ELEC SURGE :230V ,CAS FILLED 80009 119-0181-00
Α23Ε 13 119-0181-00 ARS R, ELEC SURGE :230V ,CAS FILLED 80009 119-0181-00
Α23L24 108-0681-00 COIL , RF :140UH 80009 108-0681-00
A23Q30 151-0508-00 TRANSISTOR: UJT,SI ,2N6027, TO-98 03508 2Ν6027

A23Q43 151-0347-00 TRANSISTOR:S ILICON,NPN 56289 2Ν5551
A23Q45 151-0350-00 TRANSISTOR:SILICON,PNP 04713 SPS6700
A23Q46 151-0260-00 TRANSISTOR:SILICON , NPN 80009 151-0260-00
A23R5 304-0270-00 RES ., FXD,CMPSN :27 ΟΗΜ,10%,1W 01121 GB2701
A23R8 308-0503-00 RES .,FXD,Wω :6 .8 οΗΜ,5%,2 .50W 91637 Α52Β-D6RSOOJ

Α23Α9 304-0473-00 RES .,FXD ,CMPSN :47K ΟΗΜ,10%,1W 01121 GB4731
A23R10 303-0184-00 RES .,FXD,CMPSN :180K ΟΗΜ ,5%,1W 01121 GB1845
Α23R12 308-0503-00 RES .,FXD ,WW:6 .8 ΟΗΜ ,5%,2 .SOW 91637 RS2B-D6R800J
Α23Α13 304-0473-00 RES .,FXD ,CMPSN:47K ΟΗΜ,10%,1ω 01121 GB4731
A23R19 302-0565-00 RES .,FXD,CMPSN:5 .6M ΟΗΜ , ΙΟ%,O .SOW 01121 ΕΒ5651

Α23Α21 304-0154-00 RES .,FXD,CMPSN:150K ΟΗΜ ,10%, Ιω 01121 GB 1541
A23R25 315-0471-00 RES ., FXD,CMPSN :470 OHM,5%,0 .25W 01121 CB4715
A23R31 303-0100-00 RES .,FXD,CMPSN:10 ΟΗΜ,5%,1W 01121 GB1005
A23R32 315-0220-00 RES ., FXD ,CMPSN:22 OHM,5%,0 .25W 01121 CB2205
A23R36 315-0103-00 RE S .,FXD,CMPSN :1OK OHM,5%,0 .25W 01121 CB1035

A23R37 301-0200-00 RES .,FXD ,CMPSN :20 ΟΗΜ,5%,0 .50W 01121 ΕΒ2005
A23R38 315-0332-00 RES .,FXD ,CMPSN :3 .3K οΗΜ ,5%,0 .25ω 01121 CB3325
A23R39 301-0200-00 RES .,FXD ,CMPSN :20 ΟΗΜ,5%,0 .50W 01121 ΕΒ2005
A23R40 315-0220-00 RES .,FXD,CMPSN :22 οΗΜ ,5%,0 .25ω 01121 CB 2205
Α23Α41 315-0753-00 RES ., FXD ,CMPSN :75K OHM,5%,0 .25W 01121 CB 7535

A23R42 315-0303--00 RES ., FXD,CMPSN:30K OHM,5%,0 .25W 01121 CB3035
A23R43 315-0274-00 RES ., FXD ,CMPSN :270K OHM,5%,0.25W 01121 CB2745
Α23Α44 315-0270-00 RE S ., FXD ,CMPSN :27 ΟΗΜ,5%,0 .25ω 01121 CB2705
A23R45 315-0182-00 RE S ., FXD ,CMPS N :1 .SK OHM,5%,0.25W 01121 CB1825
Α23Α46 315-0123-00 RE S ., FXD,CMPSN :12K ΟΗΜ ,5%,0 .25ω 01121 CB1235

A23R47 301-0184-00 RES ., FXD,CMPSN :180K ΟΗΜ ,5%,0.50ω 01121 ΕΒ1845
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Α23ΑΤ9 307-0353-00 RES .,FXD,FILM :5 ΟΗΜ,10%,DISC 15454 5DA5RΠ-Κ-270SS
Α23ΑΤ 13 307-0353-00 RES .,FXD,FILM :5 ΟΗΜ ,10%,DISC 15454 5DA5RO-Κ-270SS
Α23Τ8 120-0636-00 XFMR,PWR,STPDN :LINE TRIGGER 80009 120-0636-00
Α23Τ25 120-0743-00 XFMR,TOROID :13 TURNS,BIFILAR 80009 120-0743-00
Α23Τ30 120-0744-00 XFMR,TOROID :5 WINDINGS 80009 120-0744-00
Α23Τ35 120-0747-00 XFMR,TOROID :55 TURNS,SINGLE 80009 120-0747-00

A23VR38 152-0241-00 S EMICOND DEVICE :ZENER ,0 .4W ,33V,5% 80009 152-0241-00
A2 .3VR45 152-0428-00 SEMICOND DEV ICE :ZENER ,0 .4W ,120V,5% 80009 152-0428-00
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A25C2 290-0745-ο0 CAP . ,FΧΩ , ΕτωCΤ1 . . :22Πϊ ,+50 10%,25V 56289 5020225
A25C3 283-0111-ΟΠ CAP ., FXD,CER D I :0 .1UF,20%,5ον 72982 8121-Ν088Ζ5υ 104Μ
A25C4 290-0745-00 CAP ., FXD ,ELCTL 'r :22UF ,+50-10%,25V 56289 502D225
A25C6 290-0745-00 CAP ., FXD,ELCTLT :22UF ,+50-10%,25V 56289 502D225
A25C11 283-0195-00 CAP .,FXD ,CER DI :680PF ,5%,50V 72982 8121 NO75000068 IJ

A25C12 283-0210-00 CAP ., FXD ,CER DI :560OPF ,10%,100V 72982 8131 N145WSR562M
A25C13 283-0239-00 CAP ., FXD ,CER DI :0 .022UF ,10%,50ν 72982 8121 NO83X7 RO223K
A25C23 281-0809-00 CAP .,FXD ,CER DI :200PF ,5%, IOOV 72982 8013T2ADDClG201 J
A25C24 283-0196-00 CAP .,FXD ,CER DΙ :27OPF ,10%,50V 72982 8101 ΒΟ57Χ7 ΑΟ271Κ
A25C30 283-0260-00 CAP .,FXD ,CER DI :5 .6PF ,5%,200V 72982 8111B2000OG569C
A25C33 283-0158-00 CAP .,FXD,CER DI :1PF ,10%,50ν 72982 8101B057COK0109B

A25C40 281-0158-00 CAP .,VAR ,CER D1 :7-45PF ,50V 73899 DVJ-5006
A25C42 283-0140-00 CAP .,FXD,CER DI :4 .7PF,5%,50V 72982 8101E003A479C

----°- -----°° (NOMINAL VALUE, SELECTED)
A25C50 283-0260-00 CAP .,FXD ,CER ΩΙ :5 .6ΡF ,5%,200V 72982 811 IB2000OG569C
A25C52 283-0158-00 CAP .,FXD,CER DI : IPF ,10%,50V 72982 8101BO57COK0109B

--°°--°°° -°--°-- (NOMINAL VALUE, SELECTED)

A25C53 283-0158-00 CAP .,FXD,CER DI :1PF ,10%,SOV 72982 8101B057COK0109B
Α25C60 283-0251-00 CAP .,FXD,CER DI :87 PF ,5%,100V 72982 8121BI450000870J
A25C61 281-0123-00 CAP .,VAR ,CER DI :5-25PF ,100V 72982 518-ΟΟΟΑ5-25
A25C62 281-0218-00 CAP .,VAR ,CER DI :1-5PF,+2-2 .5%,1OOV 72982 513013Α1-5
A25C73 281-0810-00 CAP .,FXD ,CER DI :5 .6PF ,0 .5%,100V 72982 1035D2ADCOG569D
A25C84 281-0788-00 CAP .,FXD,CER DI :470PF ,10%,100V 72982 8005H9AADWSR471K

A25C85 283-0177-00 CAP .,FXD,CER DI : lUF,+80-20%,25V 56289 273C5
A25C87 283-0067-00 CAP .,FXD ,CER DI :O .OO IUF ,10%,200V 72982 835-515ΒΙ02Κ
A25C91 283-0111-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8121-NO88Z5U104M
A25C104 283-0195-00 CΑΡ ., ΣχD,Cε R DI :680PF ,5%,5ον 72982 8121N075000068 IJ
A25C105 283-0353-00 CAP .,FXD ,CER DI :O . lUF ,10%,SOV 95275 VJ 1210Y104K-Η
A25C106 283-0136-00 CAP .,FXD ,CER DI :10PF ,5%,50V 51642 A100050-ΝΡΟ-I OOJ

A25C114 283-0195-00 CAP .,FXD ,CER DI :68OPF ,5%,50V 72982 812 IN075000068 IJ
A25C122 283-0154-00 CAP .,FXD ,CER DI :22 PF ,5%,50V 72982 8111BO61000220J
A25C129 283-0111-00 CAP .,FXD ,CE R DI :O . lUF ,20%,SOV 72982 8121-N088Z 5U104M
A25C133 290-0745-00 CAP .,FXD,ELCTLT :22UF,+50-10%,25V 56289 502D225
A25C134 290-0746-00 CAP .,FXD ,ELCTLT :47UF ,+50-10%,16V 55680 16U-47V-T
A25C135 283-0111-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8121-Ν088Ζ5ϋ 104Μ

A25C139 283-0111-00 CAP .,FXD,CE R DI :O . lUF ,20%,5 ον 72982 8121-N088ZSU104M
A25C202 290-0745-00 CAP .,FXD ,ELCTLT :22UF ,+50-10%,25V 56289 502D225
A25C207 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A25C221 290-0804-00 CAP .,FXD,ELCTLT : IOUF ,+50-10%,25V 55680 25ULAlOV-Τ
A25C226 281-0775-00 CAP .,FXD ,CER DI :O . I UF,20%,50V 72982 8005D9AABZ 5U 104M
A25C234 283-0203-00 CAP .,FXD ,CER DI :0 .47UF ,20%,50V 72982 813ΙΝ075Ε474Μ

A25C235 283-0203-00 CAP ., FXD ,CER DI :0 .47UF ,20%,50V 72982 8131 ΝΟ75Ε474Μ
A25C236 281-0775-00 CAP ., FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U 104M
A25C237 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZSU104M
A25C240 283-0111-00 CAP .,FXD ,CER DI :O . lUF,20%,50V 72982 8121-Ν088Ζ5ϋ 104Μ
A25C244 283-0111-00 CAP ., FXD ,CER DI :O . lUF ,20%,50V 72982 8121-N088Z5U104M
A25C245 281-0218-00 CAP .,VAR,CER DI :1-5PF ,+2-2 .5%, IOOV 72982 513013ΑΙ -5

A25C246 283-0353-00 CAP ., FXD,CER DI :O . IUF ,10%,50V 95275 VJ 1210Y104K-Η
A25C249 283-°0353-00 CAP ., FXD,CER DI :O . lUF ,10%,50V 95275 VJ 1210Y104K-Η
A25C250 283-0353-00 CAP ., FXD,CER DI :O . IUF ,10%,50V 95275 VJ 1210Y104K-Η
A25C262 281-0138-00 CAP .,VAR , PLSTC :0 .4-1 .2 PF ,600V 74970 273-0051-001
A25C264 283-0348-00 CAP ., FXD ,CER DI :0 .5PF ,+/-O . IPF , I OOV 51642 ΙΟΟ-100-ΝΡΟ-508Β

--°°°-- _--°-- (NOMINAL VALUE, SELECTED)

A25C267 283-0175-00 CAP .,FXD ,CER DI :10PF ,5%,200V 72982 8101 B21000GO100J
A25C269 283-0111-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8121-ΝΟ88Ζ5υ 104Μ
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283-011°1-00
._.-

_Ν_ο_._ Name & Description_ _

CAP .,FXD,CER DI :O . I UF,20%,50V Ν

Mfr
Code

72982

Mfr Part Number

Ψ 8121-Ν088Ζ5U104Μ
A25C294 281-0811-00 CAP .,FXD,CER DI :1OPF,10%,100V 72982 8035D2AADC1Gl00K
A25C296 281-0759-00 CAP .,FXD,CER DI :22PF,10%,10OV 72982 8035D9AADCIG220K
A25C297 283--0111-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8121-N088Z5U104M
A25C299 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8121-N088ZSU104M
A25C321 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8005D9AABZSU104M

A25C324 283-0067-00 CAP .,FXD,CER DI :O .OOIUF,10%,200V 72982 835-515ΒΙ02Κ
A25C326 290-0804-00 CAP .,FXD,ELCTLT :l0UF,+50-10%,25V 55680 25ULAlOV-Τ
A25C334 283-0203-00 CAP .,FXD,CER DI :0 .47UF,20%,50V 72982 8131 ΝΟ75Ε474Μ
A25C335 283°-0203-00 CAP .,FXD,CER DI :0 .47UF,20%,SOV 72982 8131 Ν075Ε474Μ
A25C336 281-0775-00 CΑΡ .,FXD,CER DΙ :O .IUF,20%,50ν 72982 8005D9AABZSU104M
A25C337 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8005D9AABZ5U104M

A 2.5C340 283-0111-00 CAP .,FXD,C.ER DI :O .IUF,20%,50V 72982 8121-N088Z5U104M
AZSC344 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8121-N088Z5U104M
A25C345 281-0811-00 CAP .,FXD,CER DI :l0PF,10%,100V 72982 8035D2AADCIG100K
A25C349 283-0353-00 CAP .,F'XD,CΕR DI :O .lUF,10%,50V 95275 VJ1210Y104K-°Σi
A25C350 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8121-N088Z5U 104M
A25C362 281-0123-00 CAP .,VAR,CΕR DI :5-25PF,100V 72982 518--000Α5-25

A25C367 283-0175-00 CAP .,FXD,CER DI :1OPF,5%,200V 72982 810 ΙΒ210C ΟGϋΙϋϋJ
A25C369 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8121-N088Z5U104M
A25C376 283-0111-00 CΑΡ ., Σ'XD,CER DI :O .IUF,20%,50V 72982 8121-N088Z5U104M
A25C383 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8005D9AABZ5U104M
A25C401 283-0111-00 CAP .,F'XD,CER DI :O .IUF,20%,SOV 72982 8121-N088Z5U104M
A25C402 290-0745-00 CAP .,FXD,ELCTL'Γ :22UF,+50-10%,25V 56289 502D225

A25C403 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,SOV 72982 8121-NO88ZSU104M
A25C404 290-0804-00 CAP .,FXD,ELCTL'Γ :IOUF,+50-10%,25V 55680 25ULAIOV-Τ
A25C407 290-0804-00 CAP .,FXD,ELC' Γ1,Τ :10UF,+50-10%,25V 55680 25ULAlOV-Τ
A25C408 283-0111-00 CAP .,FXD,CER DI :O .IUF',20%,50V 72982 8121-N088ZSU104M
A25C409 290-0804-00 CAP .,FXD,ELCTLT :IOUF,+50-10%,25V 55680 25ULAIOV-Τ
A25C412 290-0804-00 CAP .,FXD,ELCTLT :IOUF,+50-10%,25V 55680 25ULAlOV-Τ

A25C424 290-0804-00 CAP .,FXD,ELCTLT :l0UF,+50-10%,25V 55680 25ULAIOV-Τ
A25C426 283-0111-00 CAP .,FXD,CE R DI :O .IUF,20%,50V 72982 8121-NO88Z5U104M
A25C427 290-0804-00 CAP .,FXD,ELCTI,T :IOUF,+50-10%,25V 55680 25ULAIOV-Τ
A25C429 290-0804-00 CAP .,FXD,ELCTLT :l0UF,+50-10%,25V 55680 25ULAIOV-Τ
A25C431 283-0111-00 CAP .,FXD,CE R DI :O .IUF,20%,50V 72982 8121-NO88ZSU104M
A25C432 290-0804-00 CAP .,FXD,ELCTLT :IOUF,+50-10%,25V 55680 25ULAIOV-Τ

A25C433 290-0745-00 CAP .,FXD,ELCTLT :22UF,+50-10%,25V 56289 502D225
A25C434 283-0111-00 CAP .,FXD,CER DI :O .IUF,20%,SOV 72982 8121-NO88ZSU104M
A25C458 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8005D9AABZ5U104M
A25C492 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8005D9AABZ5U104M
A25C501 281-0759-00 CAP .,FXD,CER DI :22PF,10%,100V 72982 8035D9AADC1G220K
A25C506 281-0812-00 CAP .,FXD,CER DI :1000PF,10%,100V 72982 8035D9AADX7 R102K

A25C507 281-0762-00 CAP .,FXD,CER DI :27PF,20%,100V 72982 8035D9AAD000270M
A25C510 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 SOOSD9AABZ5U104M
A25C511 281-0775-00 CAP .,FXD,CER DI :O .lUF,20%,50V 72982 8005D9AABZSU104M
A25C515 283-0348-00 CAP .,FXD,CER DI :0 .5PF,+/-O .1PF,100V 51642 100-100-ΝΡΟ-508Β
A25C516 281-0775-00 CAP .,FXD,CER DI :O .lUF,20%,50V 72982 8005D9AABZSU104M
A25C523 281-0772-00 CAP .,FXD,CER DI :0 .0047UF,10%,100V 04222 GC701C472K

A25C533 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,50V 72982 8005D9AABZ5U1O4M
A25C543 281-0775-00 CAP .,FXD,CER DI :O .lUF,20%,SOV 72982 SOOSD9AABZ5U104M
A25C546 290-0755-00 CAP .,FXD,ELCTLT :l00UF,+50-10%,IOV 56289 502D223
A25C547 281-0775-00 CAP .,FXD,CER DI :O .IUF,20%,SOV 72982 8005D9AABZSU104M
A25C553 281-0819-00 CAP .,FXD,CER DI :33PF,5%,SOV 72982 8035Β000330

(NOMINAL VALUE, SELECTED)

A25C561 281-0811-00 CAP .,FXD,CER DI :1OPF,10%,IOOV 72982 8035D2AADCIG100K
-°"--° ---°-°° (NOMINAL VALUE, SELECT ED)
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A25C563 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A25C564 290-0755-00 CAP .,FXD, ELCTLT : l 00UF,+50-10%, IOV 56289 502D223
A25C566 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A25C567 281-0775-00 CAP ., FXD ,CE'κ DI :o . lU'F,20%,50ϋ 72982 8005D9AABZ5U104MA25C568 281-0775-00 CAP .,FXD ,CER DI :O . IUF,20%,SOV 72982 8005D9AABZ5U104M

A25C569 281-0775-00 CΑP .,FXD,CER Dτ :0 .1υF ,20%,50ν 72982 8005D9AABZ5U104M
A25C570 281-0775-00 CAP .,FXD,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
A25C574 281-0762-00 CAP .,FXD,CE R DI :27PF ,20%,100V 72982 8035D9AAD000270M
A25C578 281-0762-00 CAP .,FXD,CE R DI :27PF ,20%,100V 72982 8035D9AADCOG270M
A25C579 281-0762-00 CΑΡ .,FXD,CER DI :27PF ,20%,100V 72982 8035D9AAD000270M

A25C583 2β 1-0762-00 CAP .,FXD,CER DI :27PF ,20%,100V 72982 8035D9AADCOG270M
A25C584 281-0762-00 CAP .,FXD,C'ER DI :27PF ,20%,100V 72982 8035D9AAD000270M
A25C588 281-0762-00 CAP ., FXD,CER DI :27PF,20%,100V 72982 8035D9AADCOG270M
A25C589 281-0762-00 CΑΡ ., FXD ,CΣR DI :27 PF,20%,100V 72982 8035D9AAD000270M
A25C593 281-0762-00 CAP ., FXD,CER DI :27PF,20%,100V 72982 8035D9AAD000270M

A25C594 281-0762-00 CAP .,FXD,CER DI :27PF,20%,100V 72982 8035D9AADCOG270M
A25C599 281-0759-00 CAP ., ΣΧD,CER DI :22PF ,10%,100V 72982 8035D9AADCIG220K

(N OMINAL VALUE, SELECTED)
A25C611 290-0755-00 CAP .,FXD, ELCTLT : 1 00UF ,+50-10%, IOV 56289 502D223
A25CR118 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1 N4152R

A25CR119 152-0141-02 SEMICOND DEVICE :SII.ICON ,30V ,150MA 01295 1 Ν4152Α
A25CR226 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1Ν4152Α
A25CR227 152-0141-02 SEMICOND DEVICE :SILICON,30V ,150MA 01295 1N4152R
A25CR231 152-0503-01 SEMICOND DEVICE :STEP RECOVERY 50434 QSRD-4866
A25CR232 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152R

A25CR242
A2.5CR244
Α25Cκ245 119-1340-00 DIODE BRIDGE :4 ΜTCHD QUAD & 2 MTCHD QUAD 80009 119-1340-00
Α25CR246
Α25CR247
Α25CR248

A25CR283 152-0141-02 SEMICOND DEVICE :S ILICON,30V,150MA 01295 IN4152R
A25CR289 152-0141-02 SEMICOND DEV ICE :S ILICON,30V ,150MA 01295 IN4152R
A25CR296 152-0141-02 SEMICOND DEVICE:S ΣLICON,30V ,150MA 01295 IN4152R
A25CR315 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152Α

A25CR326 152-0141-02 SEMICOND DEVICE :S ILICON ,30V ,150MA 01295 1Ν4152Α
A25CR327 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152R
A25CR331 152-0503-01 SEMICOND DEVICE :STΕΡ RECOVERY 50434 QSRD-4866
A25CR332 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 N4152R

A25CR342
A25CR344
A25CR345 119-1340-00 DIODE BRIDGE :4 MTCHD QUAD & 2 MTCHD QUAD 80009 119-1340-00
A25CR346
A25CR347
A25CR348

A25CR383 152-0141-02 SEMICOND DEV τ CE :S ILICON,30V ,150MA 01295 IN4152R
Α25CR491 152-0141-02 SEMICOND DEVICE :S τLτCON,30V ,150MA 01295 IN4152R
Α25CR492 152-0141-02 SEMICOND DEVI CE :S ILICON,30V ,150MA 01295 1Ν4152Μ
A25DL211 119-0400-00 DELAY LINE,ELEC:100 OHM,14LD,DIP 01961 ΡΣ20350
Α251,2 108-0509-00 COIL , RF :2 .45UH 80009 108-0509-00

Α251.4 108-0509-00 COIL , RF:2 .45UH 80009 108-0509-00
Α251,6 108-0509-00 COIL , RF :2 .45UH 80009 108-0509-00
Α251,94 120-0302-00 Β010100 Β010150 XFMR,TOROID :5 TURNS,SINGLE 80009 120-0302-00
Α251,94 108-1032-00 Β010151 COIL , RF : FIXED ,244UH 80009 108-1032-00
A25L103 108-0683-0ο COIL , RF :90OMH 80009 108-0683-00

A25L133 108-0598-00 COIL , RF:2000H 80009 108-0598-00
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A25L 134 108-0509-00 CO IL, RF :2 .45UH 80009 108-0509-00
A25L510 108-0245-00 COII.,RF :3 .9UH 76493 Β6310-1
A25 L546 108-0245-00 CO IL , RF :3 .9UH 76493 Β6310-1
A25L564 108-0245-00 CO IL , RF :3 .9UH 76493 Β6310-1
A25 L565 108-0245-00 CO I L, RF :3 .9UH 76493 Β6310-1
A25LR113 108-0729-00 COII . ., RF :195NH 80009 108-0729-00

A25LR201 108-0537-00 CO IL , RF :200UH 80009 108-0537-00
A25LR401 108-0537-00 COIL , RF :200UH 80009 108-0537-00
A25LR403 108-0537-00 COIL , RF :200UH 80009 108-0537-00
A25LR406 108-0537-00 COIL , RF :2000H 80009 108-0537-00
A25LR408 108-0537-00 COIL , RF :200UH 80009 108-0537-00
A25LR411 108-0537-00 COIL , RF :2000H 80009 108-0537-00

A25LR421 108-0537-00 COIL , RF :200UH 80009 108-0537-00
A25LR423 108-0537-00 COIL , RF :200UH 80009 108-0537-00
A25LR426 108-0537-00 COIL , RF :2000H 80009 108-0537-00
A25LR428 108-0537-00 COIL , RF :200UH 80009 108-0537-00
A25LR431 108-0537-00 COIL , RF :200UH 80009 108-0537-00
A25Q93 151-0190-05 TκANS I STOR :S ILICON,NPN 80009 151-0190-05

A25Q94 151-0301-00 TRANSI STOR :SILICON,PNP 27014 2Ν 2907Α
A25Q95 151-0301-00 TRANS ISTOR :SILICON,PNP 27014 2Ν 2907Α
A25Q104 151-0427-00 TRANS ISTOR :SILICON,NPN 80009 151-0427-00
A25Q105 151-0450-00 TRANS ISTOR :SILICON , PNP ,SEL FROM 2Ν5583 80009 151-0450-00
A25Q115 151-0427-00 TRANS ISTOR :SILICON,NPN 80009 151-0427-00
A25Q125 151-0302-00 TRANS ISTOR :SILICON,NPN 07263 5038487

A25Q206 151-0220-00 TRANS ISTOR :SILICON,PNP 07263 5036228
A25Q207 151-0220-00 TRANS ISTOR :S ILICON,PNP 07263 5036228
A25Q222 151-0190-05 TRANS ISTOR :S ILICON,NPN 80009 151-0190-05
A25Q223 151-0190-05 'ΓRANS ISTOκ :S ILICON,NPN 80009 151-0190-05
A25Q227 151-0450-00 TRANS ISTOR :S ILICON,PNP ,SEL FROM 2Ν5583 80009 151-0450-00
A25Q250 151-1117-00 TRANS ISTOR :S ILICON,FE,DUAL,N-CHANNEL 22229 MD1000

A25Q251 151-0190-05 TRANSISTOR :S ILICON,NPN 80009 151-0190-05
A25Q252 151-0190-05 TRANS ISTOR :S ILICON ,NPN 80009 151-0190-05
A25Q256 151-0190-05 TRANSISTOR:S ILICON,NPN 80009 151-0190-05
A25Q262 151-0139-01 TRANSISTOR :S ILICON,NPN 04713 SD3179
A25Q263 151-0220-00 'ΓRANSISTOR :S ILICON,PNP 07263 5036228
A25Q273 151-0220-00 TRANSISTOR :S II.I CON,PNP 07263 5036228

A25Q284 151-0333-00 TRANSISTOR :S ILICON,NPN ,SEL FROM MPS918 04713 SPS1752
A25Q285 151-0139-ο1 TRANSτ STOR :S τL τCON , NPN 04713 SD3179
A25Q286 151-0333-00 TRANSI STOR :S ILICON,NPN ,SEL FROM MPS918 04713 SPS1752
A25Q296 151-0220-00 TRANSI STOR :S ILICON,PNP 07263 5036228
A25Q311 151-0190-05 TRANSI STOR :S ILICON,NPN 80009 151-0190-05
A25Q322 151-0190-05 TRANSI STOR :S ILICON,NPN 80009 151-0190-05

A25Q323 151-0190-05 TRANS I STOR :SILICON , NPN 80009 151-0190-05
A25Q327 151-0450-00 TRANSI STOR :S II.I CON,PNP ,SEL FROM 2Ν5583 80009 151-0450-00
A25Q350 151-1117-00 TRANS I STOR :SILICON,FE,DUAL,N-CHANNEL 22229 MD 1000
A25Q351 151-0190-05 TRANS I STOR :SILICON,NPN 80009 151-0190-05
A25Q352 151-0190-05 TRANS ISTOR :SILICON , NPN 80009 151-0190-05
A25Q356 151-0190-05 TRANS I STOR :SILICON,NPN 80009 151-0190-05

A25Q362 151-0139-01 TRANS ISTOR :SILICON,NPN 04713 SD3179
A25Q363 151-0220-00 TRANS ISTOR :SILICON,PNP 07263 5036228
A25Q373 151-0220-00 TRANS ISTOR :SILICON,PNP 07263 5036228

A25Q384 151-0333-00 TRANS ISTOR :SILICON,NPN ,SEL FROM MP S918 04713 SPS1752
A25Q385 151-0139-01 TRANS ISTOR :SILICON,NPN 04713 SD3179
A25Q452 151-0220-00 TRANS ISTOR :SILICON,PNP 07263 S036228

A25Q453 151-0220-00 TRANSISTOR :SILICON,PNP 07263 5036228
A25Q485 151-0333-00 TRANSISTOR:SILICON,NPN ,SEL FROM MPS918 04713 SP S1752
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A25Q487 151-0333-00 TRANSISTOR :SILICON,NPN ,SEL FROM MP S918 04713 SPS1752
A25Q493 151-0190-05 TRANSISTOR :SILICON,NPN 80009 151-0190-05
A25Q513 151-0190-05 TRANSI STOR :SILICON,NPN 80009 151-0190-05
A25Q514 151-0190-05 TRANSI STOR :S I L ICON,NPN 80009 151-0190-05
A25Q556 151-0188-03 TKANS I STOR :S IL ICON,PNP ,SEL 80009 151-0188-03
Α25Α3 315-0101-00 RE S ., FXD,CMP SN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015

A25R11 311-0607-00 RES ., VAR, NONWIR :1OK ΟΗΜ ,10%,O .SOW 73138 82-25-2
Α25Α12 311-0607-00 RES ., VAR,NONWIR :1OK ΟΗΜ ,10%,0 .5ΠW 73138 82-25-2
A25R13 311-0644-00 RES .,VAR,NONWIR :20K ΟκΜ,10%,0 .50W 73138 82-34-1
A25R19 321-0260-00 RES .,FXD,F ILM :4 .99K ΟΗΜ,1%,0 .125W 91637 MFF1816G49900 F
A25R20 321-0260-00 RES .,FXD,F ILM :4 .99K οΗΜ,1%,0 .125ω 91637 MFF1816G49900 F
A25R21 321-0289-00 RES .,FXD,FILM :IOK ΟΗΜ , Ι%,0 .125W 91637 MFF1816GI0001 F

A25R22 321-0244-00 RES .,FXD,FILM :3 .4K ΟΗΜ ,1%,0 .125W 91637 MFF1816G34000 F
Α25Α23 317-0272-00 RES .,FXD,CMPSN :2 .7K ΟΗΜ,5%,0 .125W 01121 ΒΒ2725
A25R24 317-0470-00 RES .,FXD,CMPSN :47 OHM,5%,0 .125W 01121 ΒΒ4705
Α25Α30 317-0620-00 RE S ., FXD,CMPSN :62 OHM,5%,0 .125W 01121 ΒΒ6205
Α25Α31 321-0052-00 RES .,FXD,FILM :34 ΟΗΜ ,1%,0 .125W 91637 MFF1816G34ROOF
A25R32 317-0200-00 RE S ., FXD,CMPSN :20 OHM,5%,0 .125W 01121 ΒΒ2005

(NOMINAL VALUE, SELECTED)

Α25Α33 317-0360-00 RE S ., FXD,CMPSN :36 OHM,5%,0 .125W 01121 ΒΒ 3605
Α25Α34 325-0334-00 RES .,FXD,FILM :16 .2 ΟΗΜ ,1%,O .OSW 14298 RE 1/816 .2C-01%
Α25Α37 317-0510-00 RES ., FXD,CMPSN :51 OHM,5%,0 .125W 01121 ΒΒ5105
Α25Α39 323-0094-00 RES .,FXD,FILM :93 .1 ΟΗΜ ,1%,O .SOW 75042 CECTO-93R10F
Α25Α40 311-1261-00 RES .,VAR, NONWIR :500 οκΜ ,10%,0 .50ω 32997 3329 Ρ -L58-501
A25R43 SELECTED

A25R50 317-0620-00 RES .,FXD,CMPSN :62 OHM,5%,0 .125W 01121 ΒΒ6205
Α25Α51 321-0052-00 RE S ., FXD, F ILM :34 ΟΗΜ ,1%,0 .125W 91637 MFF1816G34 ROOF
ώ25Α53 317-0360-00 RE S ., FXD,CMPSN:36 OHM,5%,0 .125W 01121 ΒΒ 3605
Α25Α54 325-0334-00 RES ., FXD, FILM :162 . ΟΗΜ ,1%,O .OSW 14298 ΑΕ 1/816 .2C-01%
A25R57 317-0510-00 RES ., FXD,CMPSN :51 OHM,5%,0 .125W 01121 ΒΒ5105
Α25R59 323-0094-00 RΕS ., FXD,FILM :93 .1 ΟΗΜ ,1%,0 .50W 75042 CECTO-93RI OF

A25R60 311-1265-00 RES .,VAR,NONW IR :2K ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L 58-202
Α25Α61 311-0622-01 RES ., VAR, NONW IR :100 ΟΗΜ ,10%,0 .50W 32997 3326κ-Κ 28-101
A25R63 SELECTED
A25R71 321-0399-00 RE S ., FXD, FILM :140K ΟΗΜ ,1%,0 .125W 91637 MFF1816GI4002F
A25R72 315-0163-00 RES .,FXD,CMPSN :16K ΟΗΜ ,5%,0 .25W 01121 CB 1635
Α25Α73 321-0318-00 RES .,FXD,FILM :20K ΟΗΜ ,1%,0 .125W 91637 MFF1816G20001F

Α25Α77 321-0289-00 RES . ,FXD,FILM :I OK ΟΗΜ ,1%,0 .125W 91637 MFF1816GI0001 F
Α25Α79 321-0281-Π 7 RES ., FXD, F ILM :8 .25K ΟΗΜ,0 .10%,0 .125W 91637 MFF1816C82500 B
A25R80 311-1259-00 RES .,VAR,NONWIR :100 ΟΗΜ ,10%,0 .50W 32997 3329 Ρ -L58-101
Α25Α81 321-1686-07 RES ., FXD , FILM :10 .97K ΟΗΜ ,0 .1%,0 .125W 91637 MFF1816CIO971 B
Α25Α85 315-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB 1015
A25R86 315-0331-00 RES ., FXD ,CMPSN :330 ΟΗΜ ,5%,0 .25W 01121 CB3315

A25R87 315-0122-00 RES ., FXD ,CMPSN :1 .2K ΟΗΜ ,5%,0 .25W 01121 CB 1225
Α25R91 323-0001-01 RES ., FXD, FILM : l 0 ΟΗΜ,0 .5%,0 .50W 75042 CΕCTO-20ROOD
A25R92 321-0274-00 RES ., FXD , FILM :6 .98K ΟΗΜ ,1%,0 .125W 91637 MFF1816G69800F
A25R93 315-0622-00 RES ., FXD ,CMPSN :6 .2K ΟκΜ,5%,0 .25W 01121 C B6225
A25R103 323-0066-00 RES ., FXD, FILM :47 .5 ΟΗΜ ,1%,0 .50W 75042 CEG"Γ0-47 R50F
A25R105 304-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ ,10%,1W 01121 GB 1011

Α25Α106 317-0270-00 RES ., FXD,CMPSN:27 ΟΗΜ ,5%,0 .125W 01121 ΒΒ2705
A25R108 317-0201-00 RES ., FXD,CMPSN :200 OHM,5%,0 .125W 01121 ΒΒ2015
Α25Α109 317-0471-00 RES ., FXD,CMPSN:470 OHM,5%,0 .125W 01121 ΒΒ4715
Α25Α114 317-0330-00 RES ., FXD,CMPSN :33 ΟΗΜ ,5%,0 .125W 01121 ΒΒ3305
Α25Α115 321-0222-00 RES .,FXD,FILM :2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G20000F
Ά25Α117 321-0181-00 RES .,FXD,FILM :750 ΟΗΜ ,1%,0 .125W 91637 MFF1816G750ROF

A25R118 321-0190-00 RES .,FXD,FILM :931 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G931 ROF
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Α25Α122 317-0470-00 RES ., FXD ,CMPSN :47 ΟΣΙΜ ,5%,0 .125W 01121 ΒΒ4705
A25R124 321-0218-00 RES ., FXD, FILM :1 .82K ΟΗΜ ,1%,0 .125W 91637 ΜFF 1816G I 820OF
A25R125 321-0138-00 RES ., FXD , FII,M:267 OHM,I%,0 .125W 91637 MFF1816G267 ROF
A25R126 301-0470-00 RES ., FXD,CMPSN :47 ΟΗΜ ,5 Ι ,0 .50W 01121 ΕΒ4705
Α25Α127 315-0120-ΠΟ RE S .,FXD,CMPSN :12 ΟΗΜ ,5%,0 .25ω 01121 CB 1205
A25R133 307-0103-00 RΕ S ., FXD,CMPSN :2 .7 ΟΗΜ,5%,0 .25W 01121 CB27G5

A25R135 315-0101-00 RE S ., FXD,CMPSN :100 ΟΗΜ ,5%,0 .25ω 01121 CB 1015
Α25ΑΙ37 321-0133-00 ΑΕ S ., FΧD, F ΙΙ,Μ :237 ΟΗΜ ,1%,0 .125W 91637 MFF1816G237ROF
A25RI38 321-0189-00 RE S .,FXD, FILM :909 ΟΗΜ ,1%,0 .125W 91637 MFF1816G909ROF
A25R139 321-0037-00 RE S ., FXD,F II ,M :23 .7 OHM,I%,0 .125W 91637 MFF 1816G23R70F
A25R 202 315-0102-00 RES .,FXD,CMPSN :IK ΟΙΙΜ ,5%,0 .25W 01121 C B1025
Α25Α203 315-0101-00 RES .,FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 C B1015

Α25 Α206 315-0202-00 RES .,FXD ,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 CB2025
Α25Α207 315-0122-00 RES ., FXD ,CMPS N :1 .2K ΟΗΜ,5%,0 .25W 01121 CB1225
λ25Α208 315-0121-00 RES ., FXD ,CMPSN :120 ΟΗΜ ,5%,0 .25W 01121 CB1215
Α25Α211 315-0472-00 RES ., FXD ,CMPSN :4 .7 K ΟΗΜ ,5%,0 .25W 01121 CB4725
Α25Α212 315-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W 01121 CB1015
Α25R221 315-0201-00 RES ., FXD ,CMPSN :200 ΟΗΜ ,5%,0 .25W 01121 CB2015

A25R222 301-0681-00 RE S ., FXD ,CMPSN :680 ΟΗΜ,5%,0 .50W 01121 ΕΒ6815
Α25Α226 315-0561-00 RE S ., FXD ,CMPSN :560 ΟΗΜ ,5%,0 .25W 01121 CB5615
A25R227 301-0131-00 Β010100 Β010150 RE S ., FXD ,CMPSN :130 ΟΗΜ ,5%,0 .50W 01121 ΕΒ 1315
Α25Α227 301-0181-00 Β010151 RE S ., FXD,CMPSN :180 ΟΗΜ,5%,0 .50W 01121 ΕΒ 1815
A25R228 311-0978-00 Β010100 Β010150 RES .,VAR,NONW IR :250 ΟΗΜ ,10%, 0 . 50W 73138 82-4-2
Α25Α228 311-0635-00 Β010151 RES ., VAR, NONWIR : IK ΟΗΜ ,10%,0 .50W 73138 82-32-0

Α25Α231 301-0511-00 RE S ., FXD,CMP SN :510 ΟΗΜ ,5%,0 .50W 01121 ΕΒ5115
A25R232 321-0771-01 RES .,FXD,FILM :50 ΟΗΜ ,0 .5%,0 .125W 91637 ΜFF 1816G50ROOD
λ25R233 321-0771-01 RES .,FXD,FILM :50 ΟΗΜ ,0 .5%,0 .125W 91637 MFF 1816GSOROOD
Α25Α236 315-0103-00 RES .,FXD ,CMP SN : IOK ΟΗΜ ,5%,0 .25W 01121 CB1035
Α25 Κ237 315-0103-00 RES .,FXD ,CMPSN :1OK ΟΗΜ ,5%,0 .25W 01121 CB1035
A25 R240 317-0102-00 RES .,FXD,CMPSN :IK ΟΗΜ,5%,0 .125W 01121. ΒΒ1025

A25 R241 317-0390-00 RES ., FXD ,CMPSN :39 ΟΗΜ ,5%,0 .125W 01121 ΒΒ 3905
A25R243 317-0390-00 RES ., FXD ,CMPSN :39 ΟΗΜ ,5%,0 .125W 01121 ΒΒ 3905
λ25R244 317-0102-00 RES .,I'XD ,CMPSN :IK ΟΗΜ ,5%,0 .125W 01121 ΒΒ 1025
Α25Α245 325-Λ044-00 RES .,FXD,FILM :100 ΟΗΜ ,0 .5%,O .OSW 03888 ΡΜΕ5π-ΣI OOOROD
A25R246 323-0097-03 RES .,FXD,FILM :100 ΟΗΜ ,0 .25%,0 .50W 75042 CECT2-1000C
A25R247 317-0200-00 RE S ., FXD ,CMPSN :20 ΟΗΜ ,5%,0 .125W 01121 ΒΒ2005

A25R248 317-0241-00 RE S ., FXD ,CMP SN :240 ΟΗΜ ,5%,0 .125W 01121 ΒΒ2415
(NOMINAL VALUE, SELECTED)

Α25Α249 315-0511-00 RES ., FXD ,CMP SN :510 ΟΗΜ ,5%,0 .25W 01121 C B5115
Α25Α250 SELECTED
A25R251 321-0230-00 RES .,FXD,FILM :2 .43K OHM,I%,0 .125W 91637 ΜFF1816G24300 F
Α25Α252 321-0224-00 RES .,FXD,FILM :2 .IK OHM,I%,0 .125W 91637 MFF 1816G21000F

A25R253 321-0188-00 RES . ,FXD,FILM :887 ΟΗΜ ,1%,0 .125W 91637 ΜFF 1816G887ROF
Α25Α254 321-0188-ΠΠ RES .,FXD,FILM :887 OHM,I%,0 .125W 91637 MFF 1816G887ROF
Α25Α255 317-0101-00 RES .,FXD ,CMPS N :100 ΟΣΑ1,5%,0 .125W 01121 ΒΒ 1015
Α25Α256 321-0265-00 RES .,FXD,FILM :5 .62K OHM,I%,0 .125W 91637 MFF1816G56200F
Α25Α257 321-0233-00 RES .,FXD,FILM :2 .61K OHM,I%,0 .125W 91637 MF F1816G26100F
Α25Α258 321-0192-00 RES .,FXD,FILM :976 OHM,I%,0 .125W 91637 ΜFΡ'1816G976 ROF

ΑΖ5Κ262 321-0259-00 RES . ,FXD,FILM :4 .87K OHM,I%,0 .125W 91637 ΜFF1816G4870OF
A25R264 321-0165-00 RES .,FXD ,FILM :511 OHM,I%,0 .125W 91637 ΜFF1816G511 ROF
A25R266 315-0302-00 RES .,FXD ,CMPSN :3K ΟΗΜ ,5Ζ ,0 .25W 01121 CB3025
A25R267 315-0202-00 RES .,FXD ,CMPSN :2K ΟΗΜ ,5%,0 .25W 01121 C B2025
Α25 Α269 315-0911-00 RES ., FXD ,CMPSN :910 ΟΗΜ ,5%,0 .25W 01121 C B9115
A25R272 321-0259-00 RES ., FXD , FILM :4 .87K OHM,I%,0 .125W 91637 MFF1816G4870OF

A25R273 317-0101-00 RES .,FXD ,CMPSN :100 ΟΗΜ,5%,0 .125W 01121 ΒΒ1015
Α25Α274 321-0165-00 RES .,FXD,FILM :511 OHM,I%,0 .125W 91637 MFF 1816GS11 ROF
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A25R276 315-0302-00 RES ., FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
Α25Α279 315-0301-00 RES ., FXD ,CMPSN :300 ΟΗΜ ,5Ζ ,0 .25W 01121 CB3015
A25R280 311-1757-00 RES ., VAR , NONWIR :2 .SK ΠΗΜ,10%,0 .50W 32997 3326Η-G48-252
A25R281 315-0512-00 RES ., FXD,CMPSN :S .1K ORM ,5%,0 .25W 01121 C B5125
Α25R283 315-0622-00 RES ., FXD,CMPSN :6 .2K OHM,5%,0 .25W 01121 C B6225
A25R284 321-0177-00 RES ., FXD , FILM :681 ΟΗΜ ,1%,0 .125W 91637 Μ'FF'1816G681 ROF

A25 R285 317-0101-00 RES .,FXD,CMPSN :100 ΟΗΜ ,5Ζ ,0 .125W 01121 ΒΒ1015
A25 R286 315-0681-00 RE S ., FXD,CMPSN :680 OHM,5%,0 .25W 01121 CB 6815
Α25Α289 321-0288-00 RES ., ΣXD , F ILM :9 .76K ΟΗΜ ,1%,0 .125W 91637 MFF1816G97600F
A25R290 311-0622-01 RES .,VAR,NONWIR :100 ΟΗΜ ,10%,0 .50W 32997 3326Η-Κ28-101
Α25κ291 315-0241-00 RES .,FXD ,CMPSN :240 OHM,5%,0 .25W 01121 CB2415
A25R292 321-0290-00 RES .,FXD ,F LLM :10 .2K ΟΗΜ ,1%,0 .125W 91637 MFF1816GIO201 F

Α25Α294 315-0821-00 RES ., FXD ,CMPSN :820 OHM,5%,0 .25W 01121 C B8215
Α25κ297 315-0470-00 RεS .,FXD ,CMPSN :47 OHM,5%,0 .25W 01121 CB4705
A25R299 315-0242-00 RES ., FXD,CMPSN :2 .4K OHM,5%,0 .25W 01121 CB2425
λ25Α311 315-0751-00 RE S .,FXD,CMPSN :750 OHM,5%,0 .25W 01121 CB7515
A25R313 315-0101-00 RE S .,FXD,CMP SN :100 OHM,5%,0 .25W 01121 CB1015
Α25 Α315 315-0132-00 RE S ., FXD,CMP SN :1 .3K ΟΗΜ,5%,0 .25W 01121 CB 1325

λ25 κ319 315-0101-00 RES ., FXD ,CMP SN :100 OHM,5%,0 .25W 01121 CB1015
λ25Α321 315-02 Π 1-0Π RES ., FXD ,CMPS N :200 OHM,5%,0 .25W 01121 CB2015
Α25Α322 301-0681-00 RES .,FXD ,CMPS N :680 ΟΗΜ ,5%,0 .50W 01121 ΕΒ6815
Α25Α324 315-0331-00 RES .,FXD ,CMPSN :330 OHM,5%,0 .25W 01121 CB3315
A25R326 315-0561-00 RES .,FXD,CMPSN :560 OHM,5%,0 .25W 01121 CB5615
Α25Α327 301-0181-00 RES .,FXD ,CMPSN :180 ΟΗΜ ,5Ζ ,Ο .5 ΟW 01121 ΕΒ 1815

λ25R328 311-0978-00 Β010100 Β010150 RES ., VAR , NONWIR:250 ΟΗΜ ,10%, 0 . 50W 73138 82-4-2
λ25Α328 311-0635-00 Β010151 RES ., VAR ,NONWIR:IK ΟΗΜ,10%,0 .50W 73138 82-32-0
A25R331 301-0511-00 RES ., FXD ,CMPSN :510 ΟΗΜ ,5%,O .SOW 01121 ΕΒ5115
A25R332 321-0771-01 RES ., FXD , FIL,M :50 ΟΗΜ ,0 .5Ζ ,0 .125W 91637 MFF 1816G50ROOD
Α25Α333 321-0771-01 Rε S ., FXD , F I LM :50 ΟΗΜ ,0 .5%,0 .125W 91637 MFF1816G50ROOD
A25 R336 315-0103-00 RES .,FXD ,CMPSN :IOK OHM,5%,0 .25W 01121 CB 1035

A25 R337 315-0103-00 RES .,FXD ,CMPSN : I OK OHM,5%,0 .25W 01121 C B1035
Α25Α340 317-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .125W 01121 ΒΒ1025
A25R341 317-0390-00 RES ., FXD ,CMPSN :39 ΟΗΜ ,5%,0 .125W 01121 ΒΒ3905
Α25Α343 317-0390-00 RES ., FXD ,CMPSN :39 ΟΗΜ ,5%,0 .125W 01121 ΒΒ3905
A25R344 317-0102-00 RES .,FXD,CMPSN :IK ΟΑΜ ,5%,0 .125W 01121 ΒΒ1025
Α25Α345 325-0027-00 RES .,FXD,FILM :93 ΟΗΜ,1%,0 .5W 03888 ΑΜΕ50-Ε93RΠΟΣ

A25R347 317-0100-00 RES . , FXD ,CMPSN :10 ΟΗΜ ,5%,0 .125ω 01121 ΒΒ1005
Α25κ349 315-0511-00 RES ., FXD ,CMPSN :510 ΟΗΜ,5%,0 .25W 01121 CB5115
Α25R350 317-0100-00 RES ., FXD ,CMPSN:10 ΟΗΜ ,5%,0 .125W 01121 ΒΒ1005
A25R351 321-0230-00 RES .,FXD,FILM :2 .43K ΟΗΜ ,1%,0 .125W 91637 MFF1816G24300 F
A25 R352 321-0224-00 RES .,FXD,FILM :2 .1K ΟΗΜ ,1%,0 .125W 91637 MFF1816G21000F
A25 R353 321-0188-00 RE S ., FXD, F ILM :887 ΟΗΜ ,1%,0 .125W 91637 MFF1816G887ROF

A25 R354 321-0188-00 RES ., FXD ,F ΙLΜ :887 ΟΗΜ,1%,0 .125W 91637 MFF 1816G887 ROF
A25 R355 317-0101-00 RES . ,FXD ,CMPSN :100 ΟΗΜ ,5%,0 .125W 01121 ΒΒ1015
Α25 Α356 321-0265-00 RES .,FXD ,FILM :5 .62K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G56200F
Α25Α357 321-0233-00 RES .,FXD,FILM :2 .61 K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G26100F
Α25Α358 321-0192-00 RES .,FXD,FILM :976 ΟΗΜ , Ι %,0 .125W 91637 MFF 1816G976 ROF
Α25Α362 321-0259-00 RES .,FXD,FILM :4 .87K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G48700F

Α25Α364 321-0165-00 RES .,FXD,FILM :511 ΟΗΜ ,1%,0 .125W 91637 MFF 1816G511ROF
A25R366 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
Α25Α367 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
A25R369 315-0911-00 RES ., FXD ,CMP SN:910 OHM,5%,0 .25W 01121 CB9115
Α25R372 321-0259-00 RES .,FXD,FILM :4 .87K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G48700 F
A25R373 317-0101-00 RE S .,FXD ,CMPSN :100 ΟΗΜ ,5%,0 .125W 01121 ΒΒ 1015

Α25Α374 321-0165-00 RES .,FXD,FILM :511 ΟΗΜ,1%,0 .125W 91637 MFF 1816G511 RΠF
A25R 376 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
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A25R379 315-0301-00 RES .,FXD,CMPSN :300 ΟΗΜ,5%,0 .25W 01121 CB 3015
Α25Α380 311-1225-00 RES ., VAR,NONW IR :I K ΟΗΜ ,20%,0 .50W 32997 3386F-704-102

A25R381 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB 3025
A25 R383 315-0332-00 RES ., FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB3325

A25 R 384 317-0101-00 RES ., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .125W 01121 ΒΒ 1 Π15
Α25Α385 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

A25R451 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

A25R452 315-0103-00 RES .,FXD ,CMPSN :IOK OHM,5%,0 .25W 01121 CB1035

A25R454 315-0122-00 RES .,FXD ,CMPSN :1 .2K OHM,5%,0 .25W 01121 CB1225

Α25Α455 315-0121-00 RES .,FXD,CMPSN :120 OHM,5%,0 .25W 01121 C B 1215

A25R458 315-0202-00 RES .,FXD,CMPSN :2K OHM,5%,0 .25W 01121 C B2025

Α25Α459 315-0202-00 RES .,FXD,CMPSN :2K OHM,5%,0 .25W 01121 C B2025

Α25Α485 321-0109-00 RES . ,FXD,FILM :133 ΟΗΜ ,1%,0 .125W 91637 MFF1816G133ROF

Α25Α487 321-0105-00 RES .,FXD,FILM :121 ΟΗΜ ,1%,0 .125W 91637 MFF1816GI 21 ROF

A25R491 321-0323-00 ΑΕ S ., FΧD,F ΙΙ ,Μ :22 .6Κ ΟΗΜ ,1%,0 .125W 91637 MFF1816G22601F

λ25R492 321-0264-00 RES .,FXD,FILM :5 .49K ΟΗΜ ,1%,0 .125W 91637 ΜΣΣ1816G54900Σ

A25R493 321-0222-00 RES .,FXD,FII.M :2K ΟΗΜ ,1%,0 .125W 91637 MFF1816G20000F

Α25Α501 315-0471-00 RES ., FXD ,CMPSN :470 OHM,5%,0 .25W 01121 CB4715

A25R502 315-0334-00 RES ., FXD ,CMPSN :330K OHM,5%,0 .25W 01121 CB3345

Α25Α503 321-0193-00 RES ., FXD,FILM :lK ΟΗΜ ,1%,0 .125W 91637 MFF 1816GI000OF

Α25Α504 321-0409-00 RES .,FXD,FILM :178K ΟΗΜ ,1%,0 .125W 91637 MFF1816GI7802F

A25 R506 315-0332-00 RES .,FXD ,CMPSN :3 .3K OHM,5%,0 .25W 01121 CB3325

Α25Α507 315-0202-00 RES .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
Α25Α509 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB1015

A25R513 315-0201-00 RES ., FXD ,CMPSN :200 OHM,5%,0 .25W 01121 CB2015
A25R514 315-0201-00 RES .,FXD ,CMPSN :200 OHM,5%,0 .25W 01121 CB2015

Α25Α515 311-1261-00 RES .,VAR,NONWIR :500 ΟΗΜ ,10%,0 .50W 32997 3329Ρ-L 58-501

A25R516 315-0152-00 RES ., FXD ,CMP SN :1 .5K OHM,5%,0 .25W 01121 CB 1525
Α25Α517 315-0621-00 RE S ., FXD,CMP SN :620 OHM,5%,0 .25W 01121 CB6215
Α25Α523 315-0103-00 RE S ., FXD,CMP SN :10K OHM,5%,0 .25W 01121 CB 1035

Α25Α532 315-0152-00 RES ., FXD ,CMPSN :1 .SK OHM,5%,0 .25W 01121 CB 1525
A25R537 321-0664-00 RES .,FXD,FILM :1 .56K ΟΗΜ ,0 .5%,0 .125W 91637 MFF1816D 15600D

A25 R538 321-0300-00 RES .,FXD,FILM:13K ΟΗΜ,1%,0 .125W 91637 ΜFF 1816G13001F

Α25 Α541 315-0102-00 RES .,FXD ,CMPSN :lK ΟΗΜ,5%,0 .25W 01121 CB1025
Α25 Α542 321-0209-00 RES .,FXD,FILM :1 .47K ΟΗΜ,1%,0 .125W 91637 MFF 1816G14700F

Α25 Α546 315-0270-00 RΕS .,FXD ,CMPSN :27 ΟΗΜ,5%,0 .25W 01121 CB2705

A25R547 315-0270-00 RES .,FXD ,CMPSN :27 OHM,5%,0 .25W 01121 CB2705

A25R553 315-0471-00 RES .,FXD ,CMPSN :470 OHM,5%,0 .25W 01121 CB4715

A25R556 315-0221-00 RES .,FXD ,CMPSN :220 OHM,5%,0 .25W 01121 CB2215

A25R557 315-0471-00 RΕ S ., FXD ,CMP SN :470 OHM,5%,0 .25W 01121 CB4715

A25R558 315-0181-00 RE S ., FXD ,CMP SN:180 OHM,5%,0 .25W 01121 CB 1815

A25R559 315-0271-00 RE S ., FXD ,CMP SN :270 ΟΗΜ,5%,0 .25W 01121 C B2715

A25R562 315-0201-00 RES ., FXD ,CMPSN :200 OHM,5%,0 .25W 01121 CB2015
Α25Α563 315-0301-00 RES ., FXD ,CMPSN :300 OHM,5%,0 .25W 01121 CB 3015
Α25Α573 307-0541-00 RES, NTWK,THK FI :(7)1Κ ΟΗΜ ,10%,1ω 91637 MSP08AOI-102G

A25R574 315-0102-00 RES .,FXD ,CMPSN :IK ΟχΜ ,5%,0 .25W 01121 CB1025
A25R575 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ,5%,0 .25W 01121 CB1025

A25R599 315-0471-00 RES ., FXD ,CMPSN :470 OHM,5%,0 .25W 01121 CB4715

A25R602 307-0541-00 RES, NTWK,THK FI :(7)1 Κ ΟΗΜ ,10%,1 W 91637 MSP08AOI-102G
Α2.5Α603 307-0541-00 RES, NTWK,THK FI :(7)1 Κ ΟΗΜ ,10%,1W 91637 MSP08AO I-102G

A2SR 608 315-0152-00 RES .,FXD ,CMPS N :I .SK OHM,5%,0 .25W 01121 CB1525
Α25Α609 315-0121-00 RES .,FXD ,CMPSN :120 OHM,5%,0 .25W 01121 CB1215
A25R618 315-0152-00 RES .,FXD ,CMPSN :1 .SK OHM,5%,0 .25W 01121 CB1525
Α25Α619 315-0121-00 RES .,FXD ,CMPSN:120 ORM ,5%,0 .25W 01121 CB1215

A25R620 321-0247-00 RES .,FXD,FILM :3 .65K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G36500F

A25R622 315-0433-00 RE S ., FXD ,CMP SN :43K OHM,5%,0 .25W 01121 CB4335



Replaceable Electr ical Parts-7854 Service

REV OCT 1981

	

6-61

Component, No .
Te ktronix Serial/ M od el No .
Part No . πμ Eff ® Dscont_,._. +Name & Description

Mfr
Code Mfr Part Number

A25R623 311-1230-00 RES .,VAR,NONWIR :20K ΟΗΜ,20%,0 .50W 32997 3386F-704-203
Α25Τ233 120-1279-00 TRAN SFORMER,RF :TOROID,2 WINDINGS 80009 120-1279-00
Α25Τ237 120-1280-00 TRANSFORMER,RF :TOROID,2 WINDINGS 80009 120-128β-00
Α25Τ333 120-1279-00 TRANSFORMER,RF : TOROID,2 WINDINGS 80009 120-1279-00
Α25Τ 337 120-1280-00 TRANSFORMER,RF :TOROID,2 WINDINGS 80009 120-1280-00
Α25Τ 345 120-0444-00 XFMR,TOROID :5 TURNS, BIFILAR 80009 120-0444-00

Α25Τ509 120-0444-00 XFMR,TORO ID :5 TURNS, BIFILAR 80009 120-0444-00
A25U 21 156-1149-00 MICROCIRCUIT,LI :OPERATIONAL AMP,JFET INPUT 27014 LF 351 N
A25U65 155-0187-00 MICROCIRCUIT, LΙ : FΤ DOUBLER 80009 155-0187-00
Α25υ 73 156-0158-00 MICROCIRCUIT, LI :DUAL OPERATIONAL AMPLIFIER 18324 MC1458V
A25U503 156-0690-03 MICROCIRCUIT,DI :QUAD 2 ΙΝΡ NOR GATE,BURN IN 01295 SN74SO2
Α25υ 510 156-0362-00 MICROCIRCUIT, LI : ECΙ. COMPARATOR 34335 ΑΜ685ΗL

A25U519 156-°0480-02 MICROCIRCUIT,DI :QUλD 2 ΙΝΡ fi GATE 01295 SN74LS08NP3
Α25U520 156-0497-00 MICROCIRCUIT,DI :10-BIT SHIFT REGI STER 18324 Ν8273Β
A25U521 156-0982-03 MICROC IRCUIT,DI :OCTAL-D-EDGE FF ,SCRN 07263 74LS374
A25U522 156-0982-03 MICROC IRCUIT,DI :OCTAL-D-EDGE FF ,SCRN 07263 74LS374
A25U533 156-0067-12 MICROCIRCUIT,LI :OPERATIONAL AMPLIFIER 04713 MC1741CU
A25U554 156-0385-02 MICROC IRCUIT,DI :HEX INVERTER 01295 SN74LS04

Α25υ569 156-0388-03 MICROC IRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A25U570 156-0497-00 MICROC IRCUIT,DI :10--BIT SHIFT REGISTER 18324 Ν8273 Β
A25U575 156-0230-00 MICROC IRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
Α25υ580 156-0230-00 MICROC IRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
Α25υ585 156-0230-00 MICROC IRCUIT,DI :DUAL D MA-SLAVE FLIP-FLOP 80009 156-0230-00
A25U590 156-0230-00 MICROC IRCUIT,DI :DUAL D MA-SLAVE FLIP--FLOP 80009 156-0230-00

Α25υ595 156-0230-00 MICROC IRCU IT,DI :DUAL D ΜΑ-SLAVE FLIP-FLOP 80009 156-0230-00
ΑΖ5υ610 155-0167-01 MICROC IRCU IT,LI :4BIT D/ Α CONVERTER 80009 155-0167-01
A25U620 155-0167-01 MICROC IRCU IT,LI :4BIT D / Α CONVERTER 80009 155-0167-01
Α25υ621 156-0158-00 MICROC IRCUIT,LI :DUAL OPERATIONAL AMPLIFIER 18324 MC1458V
A25U630 156-0388-03 MI CROC IRCU IT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A25VR85 152-0217-00 SEMICOND DEVICE : ZENER,0 .4W,8 .2V ,5% 04713 SZG20

A25VR284 152-0227-00 SEMICOND DEVICE : ZENER,0 .4W ,6 .2V ,5% 04713 SZ13903
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A26C110 281-0786-00 CAP .,FXD ,CER DI :150PF ,10%,100V 72982 8035D2AADX5P 151K
Α26ς 120 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A26C130 281-0775-00 CAP .,FXD,CER DΙ :O . lUF,20%,5ον 72982 8005D9AABZ5U104M
A26C230 281-0775-00 CAP .,FXD,CEκ DI :O .lUF,20%,50V 72982 SOOSD9AABZ5U 104M
A26C320 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M

A26C330 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9ΑΑΒΖ5υ 104Μ
Α26ς410 281-0775-00 CAP .,F'XD,CFR DI :O . lUF ,20%,50V 72982 8005D9AABZ5U 104M
A26C430 281-0775-00 CAP ., FXD,CER DI :O .lUF,20%,50V 72982 8005D9AABZ5U 104M
A26C610 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U 104M
A26C611 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
Α26ς620 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZSU104M

A26C720 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
Α26ς820 281-0775-00 CAP .,FXD,CE R DI :O . lUF ,20%,50V 72982 8005D9AABZSU104M
A26C920 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
Α26ςΙΟ10 281-0775-00 CAP .,FXD ,CER DI :O .lUF,20%,50V 72982 8005D9AABZ5U104M
A26CIO20 281-0775-00 CAP .,FXD ,CE R DI :O .lUF,20%,50V 72982 8005D9AABZ5U104M
A26C1030 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M

A26C1120 281-0775-00 CAP .,FXD ,CER DI :O .lUF,20%,50V 72982 8005D9AABZSU104M
Α26ς1210 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
Α26ς1211 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U104M
Α26ς1220 281-0775-00 CAP .,FXD ,CER DI :O .lUF,20%,50V 72982 8005D9AABZ5U104M
A26CI310 281-0775-00 CAP .,FXD ,CER DI :O .lUF,20%,50V 72982 8005D9ΑABZSU 104M
A26C1311 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ SU 104M

A26C1330 281-0809-00 CAP .,FXD ,CER DI :200PF ,5%,100V 72982 8013T2ADDC I G201J
A26C1410 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005 D9AABZ 5U 104M
A26C1411 281-0775-00 CAP .,FXD ,CER DI :O .lUF,20%,50V 72982 SOOSD9AABZ 5U 104M
Α26C Ι421 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U 104M
A26C1520 281-0775-00 CAP ., FXD ,CER DI :O . IUF,20%,50V 72982 8005D9AABZ SU 104M
A26C1600 281-0775-00 CAP .,FXD ,CER DI :O . IUF,20%,SOV 72982 8005D9AABZ5U104M

A26C1610 281-0788-00 CAP .,FXD ,CER DI :470PF,10%,100V 72982 8005H9AADWSR471K
A26C1620 281-0775-00 CAP .,FXD,CER DI :O . IUF,20%,50V 72982 8005D9AABZ5U104M
A26C1631 281-0809-00 CΑΡ ., FXD,CER D I :200PF ,5%,100V 72982 8013T2ADDC IG201J
A26C1700 281-0775-00 CAP .,FXD ,CER DI :O .1UF,20%,5οV 72982 8005D9AABZ5U104M
A26C1720 281-0775-00 CΑΡ ., FXD ,CER D I :O . IUF,20%,50V 72982 8005D9AABZ5U104M
Α26ς 1800 281-0772-00 CAP ., FXD ,CER DI :0 .0047UF ,10%,100V 04222 GC701C472K

A26C1810 281-0775-00 CAP .,FXD ,CER DI :O.lUF,20%,50V 72982 8005D9AABZ5U104M
A26C1830 281-0775-00 CAP .,FXD ,CE Α DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U104M
A26C1920 281-0775-00 CAP .,FXD ,CE R DI :O . IUF ,20%,50V 72982 8005D9AABZSU104M
A26C2010 281-0775-00 CAP .,FXD ,CER DI :O .lUF,20%,50V 72982 8005D9AABZ5U104M
A26C2012 281-0775-00 CAP .,FXD ,CFR DI :O . IUF,20%,SOV 72982 8005D9AABZSU104M
A26C2110 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M

A26C2120 283-0638-00 CAP.,FXD , MICA D :130PF ,1%,100V 00853 D151 FI 31FO
Α26ς2127 281-0812-00 CAP .,FXD ,CER DI :1000PF,10%,100V 72982 8035D9AADX7R102K
Α26ς2130 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
Α26ς2201 283-0698-00 CAP .,FXD,MICA D :390PF , I %,500V 09023 CD 15ED39 IF03
Α26ς2220 283-0668-00 CAP ., FXD , MICA D :184PF ,1%,SOOV 00853 D155F I 840FO
Α26ς2223 281-0775-00 CAP ., FXD ,CER DI :O .lUF,20%,50V 72982 8005 D9AABZ SU 104M

A26C2225 281-0775-00 CAP .,FXD ,CER DI :O . I UF ,20%,SOV 72982 8005D9AABZ SU 104M
A26CR 1800 152-0322-00 SEMICOND DEVICE :SILICON ,15V,HOT CARRIER 50434 5082-2672
Α261,2224 108-0245-00 COIL , RF :3 .9UH 76493 Β6310-1
A26Q2010 151-0188-03 TRANS I STOR :S ILICON, PNP ,SE L 80009 151-0188-03
A26Q2020 151-0333-00 TRANSI STOR :S ILICON,NPN ,SEI. FROM MPS918 04713 SPS1752
A26Q2021 151-0333-00 TRANSI STOR:SII, I CON , NPN ,SEL FROM MPS918 04713 SPS1752

Α26ΑΙ ll 315-0101-00 RE S .,FXD ,CMPSN:100 ΟΗΜ ,5%,0 .25W 01121 C81015
A26R130 307-1096-00 RES NTWK, FXD , FI :7,2 ΟΗΜ ,2%,1W 91637 ΜSΡ08ΑΟ 1202G
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A26R1110 -- 315-0472-00

_

~ trtRES .,FXD ,CMPSN :4 .7K ΟΗΜ ,5%,0 .' 25W~ `011 Υ21 η-CΒ4725
. . ω-

--
Α26β1320 315-0471-00 RES ., FXD ,CMPSN :470 OHM,5%,0 .25W 01121 CB4715
A26R1630 315-0471-00 RES ., FXD,CMPSN :470 OHM,5%,0 .25W 01121 CB4715
A26R1700 315-0223-00 RES .,FXD,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A26R1803 315-0470-00 RES .,FXD ,CMPSN :47 OHM,5%,0 .25W 01121 CB4705
A26R 1805 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

Α26Α2000 315-0201-00 RES ., FXD ,CMPSN:200 OHM,5%,0 .25W 01121 CB2015
A26 R2020 315-0511-00 RES ., FXD ,CMPSN:510 OHM,5%,0 .25W 01121 CB5115
Α26 Α2111 315-0512-00 RES ., FXD ,CMPSN:S .1K OHM,5%,0 .25W 01121 CB5125
Α26 Α2112 315-0391-00 RES ., FXD ,CMPSN:390 OHM,5%,0 .25W 01121 CΒ3915
Α26Α2113 315-0132-00 RES ., FXD ,CMPSN:1 .3K OHM,5%,0 .25W 01121 CB1325
A26 R2121 315-0112-00 RES .,FXD ,CMPSN:I .1K OHM,5%,0 .25W 01121 CB1125

A26 R2122 315-0132-00 RES ., FXD ,CMPSN:1 .3K OHM,5%,0 .25W 01121 CB 1325
Α26Α2123 315-0271-00 RES ., FXD,CMPSN :270 OHM,5%,0 .25W 01121 CB2715
A26R2124 315-0391-00 RE S ., FXD,CMPSN :390 OHM,5%,0 .25W 01121 CB3915
Α26Α2125 315-0512-00 RES ., FXD ,CMPSN :5 .1 K OHM,5%,0 .25W 01121 CB5125
A26R2126 315-0512-00 RES .,FXD ,CMPSN :5 .1K ΟΗΜ ,5%,0 .25W 01121 CB5125
A26R2200 315-0153-00 RES .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535

Α26β2201 315-0103-00 RES .,FXD ,CMPSN :I OK OHM,5%,0 .25W 01121 CB1035
Α26Α2224 315-0100-00 ΧΒΟ10151 RES .,FXD ,CMPSN :10 OHM,5%,0 .25W 01121 CB1005
Α26χ2230 315-0122-00 RES .,FXD ,CMPSN :1 .2K OHM,5%,0 .25W 01121 CB1225
A26U100 156-048λ-02 MICROCIRCUIT, DI :TRIPLE 3 ΙΝΡ & GATE 27014 DM74LS11 NA+
A26U110 156-0304-02 MICROCIRCUIT, DI :DUAL 4 ΙΝΡ NAND GATE 01295 SN 74520
A26U120 156-0219-00 MICROCIRCUIT,DI :8-INPUT PRIORITY DCDR 07263 9318DC

A26U 130 156-0738-04 MICROCIRCUIT, DI :HEX D FF W/CLEAR, BURN- IN 01295 SN 74S174( JP4)
A26U200 156-0479-02 MICROCIRCUI'Υ ,DI :QUAD 2-ΙΝΡ ORGATE 01295 SN 74LS32NP3
A26U210 156-0388--03 MI CROC IRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
Α26υ220 156-0469-02 MI CROC IRCUIT,DI :3/8 LINE DCDR 01295 SN74LS138NP3
Α26υ230 156-0735-02 MICROC IRCUIT,DI :4 BIT BI STABLE LCH,BURN-IN 80009 156-0735-02
A26U300 156-0385-02 MICROC IRCUIT,DI :HEX INVERTER 01295 SN74LS04

A26U310 156-ο720-02 MICROC I RCUIT ,Dτ :HEX DRVR,4 Τ02 LINE 01295 Sκ74LS368
Α26υ320 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A26U400 156--0383-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ NOR GATE 01295 SN 74LS02
A26U 600 156-0412-02 MICROCIRCUIT ,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
A26U620 156-0916-02 MICROCIRCUIT , DI :8-2 ΙΝΡ 3-STATE BF R ,BURN 27014 DM81LS97
A26U 630 156-0865-02 MICχOCIRCUIT,DI :OCTAL D-ΤΥΡΕ ΡΡ W/CLEAR 01295 SN74LS273NP3

Α26υ700 156-0470-02 MI CROCIRCUIT,DI :8 ΙΝΡ DATA SEL W/3 STATE 01295 SN74LS251
A26U720 156-0865-02 MICROCIRCUIT,DI :OCTAL D-ΤΥΡΕ FF W/CLEAR 01295 SN74LS273NP3
Α26υ730 156-0916-02 MICROCIRCUI T , DI :8-2 ΙΝΡ 3--STATE BFR, BURN 27014 DM81LS97
A26U800 156-0865-02 MICROC IRCU 1T , DI :OCTAL D-ΤΥΡΕ FF W/CLEAR 01295 SN74LS273NP3
A26U820 156-0916-02 MICROC IRCUIT ,DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97
A26U830 156-0975-02 MICROC IRCUIT ,DI :UNIV SHIFT/STORAGE RGTR 01295 SN74LS299N3/ J4

Α26υ900 156-0412-02 MICROCI RCUIT, DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
Α26υ920 156-0529-02 MICROCIRCUIT,DI :DATA SELECTOR 80009 156-0529-02
A26U930 156-0975-02 MIC ROCIRCUIT, DI :UNIV SHIFT/STORAGE RGTR 01295 SN 74LS299N3/J4
Α26υΙΟΟΟ 156-0412-02 MICROCIRCUIT , DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
Α26υ1020 156-0529-02 MICROCIRCUIT,DI :DATΑ SELECTOR 80009 156-0529-02
A26U1030 156-0470-02 MICROCIRCUIT,DI :8 ΙΝΡ DATA SEL W/3 STATE 01295 SN74LS251

A26U 1100 156-0412-02 MICROCIRCUIT,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
Α26υ 1120 156-0471-02 MI CROCIRCUIT,D I :DUAL 4/1 DATA SEL 80009 156-0471-02
Α2δU1130 156-0470-02 MI CROC IRCUIT,DI :8 ΙΝΡ DATA SEL W /3 STATE 01295 SN74LS251
Α26υ 1200 156-0412-02 MICROC I RCU IT,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
Α2δυ 1220 15δ-0412-02 MICROC IRCU IT,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
Α26υ 1230 15δ -0953-02 MICROCIRCUIT ,DI :4 BIT MAGNITUDE CMPRTR 01295 SN74LS85

Α26υ1300 156-0412-02 MICROCIRCUIT ,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
A26U1320 156-0798-02 MICROCIRCUIT , DI : DUAL 14 ΤΟ 1 LINE SEL/MUX 01295 SN 74LS153
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A26UI330 156-0645-02 MICROCIRCUIT,DI :SCHMITT-TRIG POS-NAND 01295 SN74LS14
A26UI400 156-0480-02 MICROCIRCUIT,DI :QUAD 2 ΙΝΡ & GATE 01295 SN74LS08NP3
A26UI420 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A26UI430 156-0720-02 MICROCIRCUI'T,DI :HEX DRVR,4 Τ02 LINE 01295 SN74LS368
A26U1510 156-0388-03 MICROCIRCUI'Γ ,DI :DUAL D FLIP-FLOP 07263 74LS74A
A26U1520 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A

λ26U Ι 530 156-03β2-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ NAND GATE 01295 SN74LSOO
A26U1610 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A26U1620 156--0479-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ ΟΑGΑΤΕ 01295 SN74LS32NP3
A26UI630 156-0381-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ EXCL ΟΑ GATE 01295 SN74LS86
A26U 1710 156-0481-02 MICROCIRCUIT,DI :TRIPLE 3 ΙΝΡ & GATE 27014 DM74LS11NA+
A26U1720 156-0471-02 MICROCIRCUIT,DI :DUAL 4/1 DATA SEL 80009 156-0471-02

A26U1730 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A26UI820 156-0865-02 MICROCIRCUIT,DI :OCTAL D-ΤΥΡΕ FF W/CLEAR 01295 SN74LS273NP3
A26UI830 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A26U1900 156-0413-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ SCHMIT TRIG 80009 156-0413-02
A26U1910 156-0798-02 MICROCIRCUIT,DI :DUAL 14 ΤΟ 1 LINE SEL/MUX 01295 SN74LS153
A26U1920 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A

A26U1930 156-0798-02 MICROCIRCU Ι'T,DI :DUAL 14 ΤΟ 1 LINE SEL/MUX 01295 SN74LS153
A26U2000 156-0412-02 MICROCIRCUIT,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
A26U2030 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A26U2100 156-0798-02 MICROCIRCUIT,DI :DUAL 14 ΤΟ 1 LINE SEL/MUX 01295 SN74LS153
A26U2130 156-0412-02 MICROCIRCUIT,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
A26U2210 156-0172-02 MICROCIRCUIT,DI :DUAL RETRIG MONOSTABLE MV 01295 SN74123

A26U2220 156-0383--02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ NOR GATE 01295 SN74LS02
A26U2230 156-0385-02 MICROCIRCUIT,DI :HEX INVERTER 01295 SN74LS04
A26WI920 131-0566-00 BUS CONDUCTOR :DUMMY RES,2 .375,22 AWG 55210 L-2007-1
Α26ω1931 131-0566-00 BUS CONDUCTOR :DUMMY RES,2 .375,22 AWG 55210 L-2007-1
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A27C101 283-0203-00 CAP .,FXD ,CER DI :0 .47UΣ',20%,50V 72982 8131ΝΟ75Ε474Μ
A27C102 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005 D9AABZ 5U 104M
A27C103 283-0212-00 CAP .,FXD ,CER DI :2UF ,20%,50V 72982 8141 NO64Z5U205M
A27C105 281-0620-00 ΧΒΟ10300 CΑΡ .,FXD,CER DI :21 PF ,1%,SOOV 72982 301-000COG021O F
A27C120 281-0814-00 CAP .,FXD ,CER DI : l00PF ,10%,100V 04222 GC70-1-ΑlΟ lΚ

A27C200 290-0782-00 CAP ., FXD ,ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4R7V-7
A27C202 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A27C210 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U104M
A27C320 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ 5U 104M
A27C321 290-0782-00 CAP ., FXD,ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4R7V-7
A27C410 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U 104M

A27C510 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
A27C600 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U 104M
A27C610 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U104M
A27C620 281-0775-00 CAP .,FXD,CER DI :O .lUF ,20%,SOV 72982 8005D9AABZ 5U 104M
A27C800 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U 104M
A27C801 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U 104M

A27C810 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
A27C825 283-0615-00 CAP .,FXD,MICA D :33PF ,5%,500V 00853 D155E330JO
A27C826 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,SOV 72982 800509AABZSU 104M
A27C827 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
A27C900 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A27C910 281-0775-00 CAP .,FXΩ ,CER DI :O . lUF ,20%,SOV 72982 8005D9AABZ5U104M

A27C920 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U 104M
A27C921 290-0782-00 CAP ., FXD , ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4R7V-7
A27C922 290-0782-00 CAP ., FXD , ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4R 7V-7
A27C923 290-0782-00 CAP ., FXD , ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4R7V-7 .
A27C I 200 281-0775-00 CAP ., FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U 104M
A27C I 210 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ 5U 104M

A27C1310 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ 5U 104M
A27C I 320 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ 5U 104M
A27L825 108-0436-00 COTL,RF :FIXED ,240NH 80009 108-043β-00
A27Q I OO 151-0188-03 TRANS ISTOR :SILICON, PNP ,SEL 80009 151-0188-03
Α27Α101 315-0101-00 RES ., FXD ,CMPSN:100 ΟΗΜ,5%,0 .25W 01121 CB 1015
A27R102 315-0202-00 RES .,FXD ,CMPSN:2K ΟΗΜ ,5%,0 .25W 01121 CB2025

A27R103 315-0752-00 RES .,FXD ,CMPSN:7 .5K ΟΗΜ ,5%,0 .25W 01121 CB7525
A27R104 315-0103-00 RES .,FXD ,CMPSN :IOK ΟΗΜ,5%,0 .25W 01121 CB 1035
Α27Α105 315-0512-00 RES ., FXD ,CMPSN :5 .1K ΟΗΜ ,5%,0 .25W 01121 CB5125
A27R106 315-0243-00 RES ., FXD,CMPSN:24K ΟΗΜ,5%,0 .25W 01121 CB2435
Α27Α108 315-0102-00 RES .,FXD ,CMPSN: IK ΟΗΜ ,5%,0 .25W 01121 CB 1025
A27R109 315-0103-00 RES ., FXD,CMPSN :1OK ΟΗΜ,5%,0 .25W 01121 CB 1035

Α27Α301 315-0511-00 RES .,FXD ,CMPSN:510 ΟΗΜ,5%,0 .25W 01121 CB5115
A27R302 315-0511-00 RES ., FXD ,CMPSN :510 ΟΗΜ,5%,0 .25W 01121 CB5115
A27R303 315-0511-00 RES .,FXD ,CMPSN :510 ΟΗΜ,5%,0 .25W 01121 CB5115
A27R304 315-0511-00 RES .,FXD ,CMPSN :510 ΟΗΜ,5%,0 .25W 01121 CB5115
A27R305 315-0511-00 RES.,FXD ,CMPSN :510 ΟΗΜ,5%,0 .25W 01121 CB5115
Α27Α306 315-0511-00 RES .,FXD ,CMPSN :510 ΟΗΜ,5%,0 .25W 01121 CB5115

Α27Α310 307-0445-00 RES ΝΤ%TK , FXD,FI :4 .7K ΟΗΜ,20%,(9) RES 91637 MSPIOAO I -472Μ
Α27Α401 315-0511-00 RES ., FXD,CMPSN :510 ΟΗΜ,5%,0 .25W 01121 CB5115
Α27Α420 307-0445-00 RES Ν 'TWK, FXD , FI :4 .7K ΟΗΜ,20%,(9) RES 91637 MSPl OA01-472Μ
Α27Α821 315-0100-00 RES .,FXD ,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB1005
Α27Α822 315-0100-00 RES ., FXD,CMPSN :10 ΟΗΜ ,5%,0 .25W 01121 CB IO05
A27R823 315-0100-00 RES .,FXD ,CMPSN:10 ΟΗΜ,5%,0.25W 01121 C31005

Α27R824 315-0100-00 RES ., FXD ,CMPSN:10 ΟΗΜ ,5%,0 .25W 01121 CB1005
Α27Α825 315-0102-00 RES .,FXD ,CMPSN:IK ΟΗΜ ,5%,0 .25W 01121 CB1025



Replaceable Electrical Parts-7864 Se rvice

REV OCT 1981

Component No .
Α27Α 1000

Tektronix Serial/ Model No .
Pa rt No . Eff Dscont

-
.....,_-

307-0445-00

& Descri ptio n
RE S

__Name
NTWK , FXD , FI :4 .7K ΟΗΜ,20Υ<,(9) RES

Mfr
Code

ω 4 ~^4~91637-

Mfr Part Number
ΜSΡΙΟΑ01-472Μ

Α27ΑΙ 200 307-0445-00 RES NTWK,FXD,FI :4 .7K ΟΗΜ,207,,(9) RE S 91637 MSPIOAO I-472Μ
A27U 110 156-0388-03 MICROCIRCUIT, DI : DUAL D FLIP-FLOP 07263 74LS74A
A27U 120 156-1172-01 MICROCIRCUIT,DI : DUAL 4 BIT CNTR, BURN IN 01295 SN 74LS393
A27U 200 156-0405-00 MICROCIRCUIT, DI :DUAL RETRIG ΜΟΝΟ SΤΑΒLΕ MV 07263 9602 ( PC ΟΑ DC)
A27U210 156-0874-02 MI CRUCτRCUIT, DI :8 BIT ADDRESSABLE LCH 80009 156-0874-02

Α27υ 220 156-0386-02 MICROCIRCUIT,DI :TRIPLE 3 ΙΝΡ NAND GATE 01295 SN 74LSIONP3
A27U 310 156-0916-02 MICROCIRCUIT, DI :8-2 ΙΝΡ 3-STATE ΒFR, BURN 27014 DM81LS97
Α27υ 320 156-0388-03 MICROCIRCU IT, DI :DUAL D FLIP-FLOP 07263 74LS74A
Α27U400 156-0479-02 MI CROCIRCUIT , DI :QUAD 2-ΙΝΡ ORGATE 01295 SN74LS32NP3
Α27υ410 156-0916-02 MICROCIRCUIΤ , DI :S-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97
Α27υ420 156-1172-01 MI CROCIRCUIT ,DI : DUAL 4 BIT CNTR,BURN IN 01295 SN 74LS393

A27U500 156-0916-02 MICROCIRCUIT, DI :8-2 ΙΝΡ 3-STATE BFR, BURN 27014 DM81LS97
Α27ϋ 510 156-0916-02 MICROCIRCUIT, DI :8-2 ΙΝΡ 3-STATE ΒFR, BURN 27014 DM81LS97
Α27υ 520 156-0645-02 MI CROCIRCUIT, DI :SCHMITT-TRIG POS-NAND 01295 SN74LS14
Α27υ 600 156-0916-02 MICROCIRCUIT, DI :8-2 ΙΝΡ 3-STATE ΒFR,BURN 27014 DM81LS97
Α27υ610 156-0916-02 MI CROCIRCUIT , DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97
Α27υ620 156-0916-02 MICROCIRCUIT , DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97

A27 U 700 156-0935-00 Mτ CROCIRCUIT,Dτ : MICROPROCESSOR ,16 BIT 80009 156-0935-00
A27U800 156-0916-02 MICROC IRCUIT, DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81 LS97
A27U810 156-0916-02 MICROCIRCUIT, DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81 LS97
A27U900 156-0865-02 MICROC IRCUIT, DI :OCTAL D-ΤΥΡΕ FF W/CLEAR 01295 SN74LS273NP3
Α27υ910 156-0736-02 MICROCIRCU IT ,D I : BCD ΤΟ DECIMAL DCDR 80009 156-0736-02
A27U920 156-0993-00 MICROC IRCU IT, INTFC :FOUR Ρκ CLOCK GEN/DRτVEΑ 80009 156-0993-00

A27U 1000 156-0480-02 MICROC IRCUIT,DI :QUAD 2 ΙΝΡ & GATE 01295 SN74LS08NP 3
A27UI010 156-0736-02 MICROC IRCU IT,DI :BCD TO DECIMAL DCDR 80009 156-0736-02
A27UI 100 156-0480-02 MICROCIRCU IT,DI :QUAD 2 ΙΝΡ & GATE 01295 SN74LS08NP 3
A27UI 110 156-0479-02 MICROC IRCU IT,DI :QUAD 2-ΙΝΡ ΟΑGΑΤΕ 01295 SN74LS32NP 3
Α27υ 1120 156-0720-02 MICROC ΙRCU IT,DI :HEX DRVR ,4 Τ02 LINE 01295 SN74LS368
A27U 1200 156-1176-01 MICROC IRCUIT,DI :8/3 LINE PRIORITY ENCODER 80009 156-1176-01

A27UI210 156-0541-02 MICROC IRCUIT, DI :DUAL 2 ΤΟ 4 LINE DCDR 01295 SN74LS139NP3
Α27υΙ220 156-0479-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ ORGATE 01295 SN74LS32NP3
Α27υ 1310 156-0874-02 MICROCIRCUIT, DI :8 BIT ADDRESSABLE LCH 80009 156-0874-02
A27U I320 156-1026-02 MICROCIRCUIΤ ,DI:4/1 LINE DECODER,BURN- IN 80009 156-1026-02
Α27υ1400 156-0469-02 MICROCIRCUIT, DI :3/8 LINE DCDR 01295 SN 74LS138NP3
Α27υΙ410 156-0479-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ ORGATE 01295 SN 74LS32NP3

Α27ΥΙ020 158-0152-00 XTAL UNIΤ ,QTZ :48 .0 ΜΗΖ ,0 .015% 88407 80ΑΧ-1232
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A28C120 283-0178-00 CAP ., FXD,CER DI :O . IUF,+80-20%,100 ν 72982 8131 Ν145651 104Ζ
A28C140 283-0178-00 CAP ., FXD,CER DI :O . IUF ,+80-20%,100V 72982 813ΙΝ145651 104Ζ
A28C150 290-0580-00 CAP .,FXD,ELCTLT :0 .27UF ,20%,50V 56289 196D274XO050HA 1
A28C251 283-0178-00 CAP ., FXD ,CER DI :O . IUF,+80-20%, I OOV 72982 8131 Ν145651 104Ζ
A28C260 283-0178-00 CAP ., FXD,CER DI :O . IUF,+80-20%,100 V 72982 813ΙΝ145651 104Ζ

A28C310 283-0178-00 CAP .,FXD ,CER DI :O . IUF,+80-20%,100V 72982 8131 Ν 145651 104Ζ
A28C330 283-0178-00 CAP ., FXD ,CER DI :O . lUF,+80-20%,100V 72982 8131 Ν145651 104Ζ
A28C420 283-0178-00 CAP .,FXD ,CER DI :O . lUF ,+80-20%,100V 72982 813 ΙΝ 145651 104Ζ
A28C440 283-0178-00 CAP .,FXD ,CER DI :O . IUF ,+80-20%,100V 72982 8131 Ν 145651 104Ζ
Α28C460 283-0178-00 CAP.,FXD ,CER DI :O . lUF ,+80-20%,100V 72982 8131 Ν 145651 104Ζ
A28C510 283-0178-00 CAP., FXD ,CER DI :O . IUF ,+80-20%, 1 00V 72982 8131 Ν 145651 104Ζ

A28C530 283-0178-00 CAP.,FXD ,CER DI :O . I UF ,+80-20%,100V 72982 8131Ν145651 104Ζ
A28C550 283-0178-00 CAP ., FXD,CER DI :O . IUF ,+80-20%,100V 72982 8131Ν145651 104Ζ
A28C620 283-0178-00 CAP ., FXD ,CER DI :O . IUF,+80-20%,100V 72982 8131ΝΙ45651 104Ζ
A28C640 283-0178-00 CΑΡ ., FΧD,CΕκ D I :O . IUF ,+80-20%,100V 72982 8131Ν145651 104Ζ
A28C660 283-0178-00 CAP .,FXD ,CER DI :O . IUF ,+80-20%,100V 72982 8131ΝΙ45651 104Ζ
A28C710 283-0178-00 CAP .,FXD ,CER DI :O . lUF ,+80-20%,10ον 72982 8131Ν145651 104Ζ

A28C730 283-0178-00 CAP ., FXD,CER DI :O . IUF ,+80-20%,100V 72982 8131 ΝΙ45651 104Ζ
A28C800 290-0755-00 CAP ., FXD ,ELCTLΤ: 100UF ,+50-10%,10ν 56289 502D223
A28C820 283-0178-00 CAP .,FXD ,CER DI :O . IUF ,+80-20%,100V 72982 813 ΙΝ 145651 104Ζ
A28C840 283-0178-00 CAP .,FXD ,CER DI :O . IUF ,+80-20%,100V 72982 8131 Ν 145651 104Ζ
A28C862 283-0178-00 CAP .,FXD,CE R DI :O . IUF,+80-20%,100V 72982 813 ΙΝ 145651 104Ζ
A28CRI 60 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R

A28CR260 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 N4152R
A28Q150 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
A28Q151 151-0190-05 TRANS ISTOR :SILICON,NPN 80009 151-0190-05
A28Q160 151-0190-05 TRANS ISTOR:SI,LICON ,NPN 80009 151-0190-05
A28Q161 151-0302-01 TRANSISTOR:S I LICON ,NPN ,SEL 80009 151-0302-01
A28Q162 151-0302-01 TRANSI STOR:SILICON ,NPN ,SEL 80009 151-0302-01

A28Q163 151-0190-05 TRANSISTOR:SILICON , NPN 80009 151-0190-05
A28Q760 151-0625-00 TRANSISTOR:SILICON , PNP 03508 D45HIl
A28Q855 151-0188-03 TRANSISTOR:SILICON , PNP,SEL 80009 151-0188-03
A28Q860 151-0625-00 TRANS ISTOR :SILICON,PNP 03508 D45HIl
A28R150 315-0203-00 RES .,FXD ,CMPSN :20K OHM,5%,0 .25W 01121 CB2035
Α28Α151 315-0303-00 RES .,FXD ,CMPSN :30K OHM,5%,0 .25W 01121 CB 3035

Α28Α160 315-0332-00 κES .,FXD ,CMPSN:3 .3K οΗΜ ,5%,0 .25W 01121 CB 3325
A28RI61 315-0122-00 RES .,FXD ,CMPSN:1 .2K ΟΗΜ ,5%,0 .25ω 011.21 CB 1225
Α28Α162 315-0272-00 RES ., FXD,CMP SN:2 .7K OHM,5%,0 .25W 01121 CB2725
A28R163 315-0300-00 RES ., FXD,CMP SN:30 OHM,5%,0 .25W 01121 CB3005
Α28Α164 315-0240-00 RES .,FXD,CMPSN :24 ΟΗΜ,5%,0 .25W 01121 CB2405
A28R165 315-0620-00 RES ., FXD,CMPSN :62 OHM,5%,0 .25W 01121 CB6205

A28R166 315-0681-00 RE S ., FXD ,CMPSN :680 OHM,5%,0 .25W 01121 CB6815
Α28Α250 315-0622-00 ΑE S .,FXD ,CMPSN :6 .2K OHM,5%,0 .25W 01121 CB6225
Α28Α260 315-0472-00 RE S .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
Α28Α750 315-0103-00 RES .,FXD ,CMPSN :1OK OHM,5%,0 .25W 01121 CB 1035
Α28Α770 301-0471-00 RES .,FXD ,CMPSN :470 οΗΜ ,5%,0 .50W 01121 ΕΒ4715
A28R862 315-0102-00 RES .,FXD ,CMPSN :IK OHM,5%,0 .25W 01121 CB 1025

A28R865 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
Α28υ110 156-1323-01 MICROCIRCUΙT , DI :1024 Χ 4 STATIC RAM 80009 156-1323-01

(OPTION 2D ONLY)
Α28υ 120 156-1323-01 MICROCIRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01

(OPTION 2D ONLY)
Α28υ 130 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01

(OPTION 2D ONLY)

Α28υ 140 156-1323-01 MICROCIRCUIT ,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01-1-1-- ----- (OPTION 2D ONLY)
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A28 U210 156-1 - 323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
---°-° - - (OPTION 2D ONLY)

A28U220 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156--1323-01
_-°---- ---°- (OPTION 2D ONLY)

Α28ϋ230 156--1323-01 MICROCIRCUIT , DI :1024 Χ 4 STATIC RAM 80009 156--1323-01
(OPTION 2D ONLY)

A28U240 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
(OPTION 2D ONLY)

A28U250 156-0721-02 MICROCIRCUIT,DI :QUAD 2-IN NAND SCHMITT ΤΑΙ 04713 SN74LS132NDS
A28U260 156-0381-02 MICROC I RCUIT ,DI :QUAD 2-ΙΝΡ EXCL OR GATE 01295 SN74LS86
A28U310 156-1323-01 MICROCIRCU IT ,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28υ320 156-1323-01 MICROC IRCUIT ,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01

Α28ϋ330 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28ϋ340 156-1323-01 MICROCIRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28ϋ350 156-0916-02 MI CROC IRCUIT , ΩI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97
A28U360 156-0916-02 MI CROC IRCUIT, DΙ :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81 LS97
A28U410 156-1323-01 MI CROC IRCUIT , DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28υ420 156-1323-01 MICROCIRCUIT,DI :1024 χ 4 STATIC RAM 80009 156-1323-01

A28U430 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28υ440 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-ο1
A28U450 156-0916-02 MICROCIRCUIT, DΙ :8-2 ΙΝΡ 3-STATE BFR, BURN 27014 DM81 LS97
A28U460 156-0916-02 MTCROCIRCUI' Υ , DΙ :8-2 ΙΝΡ 3-STATE ΒFR,BURN 27014 DM81 LS97
Α28ϋ 510 156-1323-01 MTCROCIRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28ϋ 520 156-1323-01 MICROCIRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01

A28U530 156-1323-01 MICROCIRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28υ540 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28υ550 156-0481-02 MICROCIRCUIT,DI :TRIPLE 3 ΙΝΡ & GATE 27014 DM74LS11 NA+
Α28ϋ560 156-0736-02 MICROCIRCUIT,DI :BCD ΤΟ DEC IMAL DCDR 80009 156-0736-02
Α28υ610 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
A28U620 156-1323-01 MICROCIRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01

Α28υ630 156-1323-01 MICROCIRCUIT , DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
A28U640 156-1323-01 MICROCIRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
Α28ϋ650 156-0916-02 MICROCIRCUIT,DI :8-2 ΙΝΡ 3-STATE BFR, BURN 27014 DM81 LS97
A28U660 156-0720-02 MICROCIRCUIT,DI :HEX DRVR,4 Τ02 LINE 01295 SN74LS368
Α28ϋ710 156-1323-01 MIC ROCIRCUIT ,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01

°--°°- -°°--- (OPTION 2D ONLY)

A28U720 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATIC RAM 80009 156- Ι 323-01
(OPTION 2D ONLY)

Α28ϋ730 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATI C RAM 80009 156-1323-01
-°-°-°- °_---- (OPTION 2D ONLY)

A28U740 156-1323-01 MICROCIRCUIT ,DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
---~°° ----- (OPTION 2D ONLY)

A28U750 156-0382-02 Β010100 Β010380 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ NAND GATE 01295 SN74LSOO
A28U750 156-0030-03 Β010381 MICROCIRCUIT,DI :QUAD 2-INPUT NAND GATE 27014 DM8000
A28U810 156-1323-01 MICROCIRCUIT,DI :1024 Χ 4 STATI C RAM 80009 156-1323-01

-°--_--- _-°----° (OPTION 2D ONLY)
Α28υ820 156-1323-01 MICROCIRCUIT ,DI :1024 Χ 4 STATI C RAM 80009 156-1323-01

__,..: ._ ; . . ...___ . . (OPTION 2D ONLY)

Α28υ830 156-1323-01 MICROC IRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
(OPTION 2 D ONLY)

Α28υ840 156-1323-01 MICROC IRCUIT, DI :1024 Χ 4 STATIC RAM 80009 156-1323-01
----- °--- (OPTION 2 D ONLY)

A28VR870 152-0175-01 SEMICOND DEVICE : ZENER,0 .4W,5 .6V ,5% 80009 152-0175-01
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A29 CKT BOARD ASSY :DISPLAY
A29C210 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
A29C230 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A29C300 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5UI04M
A29C320 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04M
A29C330 290-0782-00 CAP ., FXD, ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4R7V-7

A29C410 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U104M
A29C430 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5UI04M
A29C520 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U104M
A29C701 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04M
A29C720 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5UI04M
A29C810 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,SOV 72982 8005D9AABZ5U104M

A29C830 281-0775-00 CAP ., FXD,CER DΙ :0 .1UΣ',20%,5ον 72982 8005D9AABZ5UI04M
A29C900 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04M
A29C920 281-0775-00 CAP ., FXD,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5UI04M
A29C930 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ .5 U104M
A29C1030 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04M
A29C1120 281-0775-00 CAP .,FXD ,CER DI :O . IUΣ ,20%,50V 72982 8005D9AABZ.5 U104M

A29C1130 290-0782-00 CAP ., FXD , ELCTLT :4 .7UF ,+75-10%,35V 55680 35ULA4RIV-Τ
A29C1201 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
A29C1202 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5UI04M
A29 0320 281-0815-00 CAP .,FXD ,CER DΙ :0 .027UF ,20%,50V 72982 8005D9AABW5R273M
A29C1321 290-0745-00 CAΡ .,FXD , εLCTLT :22UF,+50-10%,25V 56289 502D225
A29C1322 283-0594-00 CAP .,FXD,MICA D :O .OO IUF, l%, I OOV 00853 D151 F 102 FO

A29C1330 281-0814-00 CAP ., FXD ,CER DI : l 00PF ,10%,100V 04222 GC70-1-ΑIO IK
A29C1400 283-0177-00 CAP .,FXD ,CER DI :1UF ,+80-20%,25V 56289 273C5
A29C1401 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8n05D9AABZ5U 104M
A29C1410 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 β005D9AABZ 5U 104M
A29C1411 283-0177-00 CAP .,FXD ,CER DI : IUF ,+80-20%,25V 56289 273C5
A29C1500 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005 D9AABZ 5U 104M

A29C1510 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U 104M
A29C1511 283-0260-00 CAP .,FXD ,CER DI :5 .6PF ,5%,200V 72982 8111 B2000OG569C
A29C1512 283-0645-00 CAP .,FXD,MICA D :790PF ,1%,100V 00853 D151E791F0
A29C1520 281-0815-00 CAP ., FXD ,CER DI :0 .027UF ,20%,50V 72982 8005D9ΑΑΒW5Α273Μ
A29C1600 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5UI04M
A29C1601 283-0752-00 CAP ., FXD , MICA D :345PF ,1%,500V 00853 D155E3450FO

A29C1602 283-0752-00 CAP ., FXD ,MICA D :345PF ,1%,500ν 00853 D155E 3450FO
A29C1610 283-0625-00 CAP .,FXD,MICA D :220PF , I %,500V 00853 D105F221FO
A29C1611 283-0625-00 CAP ., FXD ,MICA D :220PF , I %,500V 00853 D105F221 FO
A29C1612 283-0696-00 CAP.,FXD,MICA D :2300PF ,1%,500V 00853 D19-5Ε232Σο
A29C1613 283-0696-00 CAP.,FXD , MICA D :2300PF ,1%,500V 00853 D19-SE232FO
A29C1620 281-0775-00 CAP.,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M

A29C1700 283-0260-00 CAP.,FXD ,CER DI :5 .6PF ,5%,200V 72982 8111 B2000OG569C
A29C1710 283-0645-00 CAP.,FXD,MICA D :790PF , I %,100V 00853 D151E791 FO
A29C1720 281-0775-00 CAP., FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
A29C1820 281-0775-00 CAP.,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ 5U 104M
A29C1900 281-0775-00 CAP.,FXD ,CER DI :O .1UF ,20%,50V 72982 8005D9AABZ5U 104M
A29C2010 281-0775-00 CAP., FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U 104M

A29C2100 281-0775-00 CAP.,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
A29C2210 281-0797-00 CAP., FXD ,CER DI :15PF,10%,100V 72982 8035D9AAD000150K
A29C2300 283-0644-00 CAP .,FXD,MICA D :150PF,1%,500V 00853 D155EI 51FO
A29C2310 283-0629-00 CAP .,FXD,MICA D :62PF ,1%,500ν 00853 D105E620FO
A29C2400 283-0769-00 CAP., FXD MICA D :278PF ,1%,500ν 00853 D 15-SF2780FO
A29C2610 283-0177-00 CAP.,FXD ,CER DZ :1UF ,+80-20%,25V 56289 273C5

A29C2611 281-0788-00 CAP.,FXD ,CER DI :470PF ,10%,100V 72982 8005H9AADW5R471K
A29C2612 285-0685-00 CAP., FXD , PLSTC :0 .0068UF ,10%,100V 56289 292Ρ68292
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A29C2620 281-0775-00 CAP .,FXD,CER DI :O.1UF,20%,50V 72982 8005D9AABZSU104M
A29C2630 281-0775-00 CAP .,FXD,CER DI :O .1UF,20%,50V 72982 8005D9AABZ5U104M
A29C2700 281-0788-00 CAP .,FXD ,CER DI :470PF,10%,100ν 72982 8005H9AADWSR471 K
A29C2720 281-0810-00 CAP .,FXD ,CER DI :5 .6PF,0 .5%,100V 72982 1035D2AD000569D
A29C2730 290-0745-00 CAP ., FXD ,ELCTLT :22UF ,+50-10%,25V 56289 502D225A29C2731 290-0745-00 CAP ., FXD, ELCTLT :22UF,+50-10%,25V 56289 502D225

A29C2830 290-0745-00 CΑP ., ΣXD ,ELCTLT :22υF,+50-10%,25ν 56289 502D225
A29C2831 290-0745-00 CAP ., FXD , ELCTL'T :22UF ,+50-10%,25V 56289 502D225
A29CR1000 152-0141-02 SEMICOND DEVI CE :SIL ICON ,30V ,150MA 01295 IN4152R
A29CRIIOO 152-0141-02 SEMICOND DEVI CE :S1LICON ,30V ,150MA 01295 IN4152R
A29CRI 101 152-0141-02 SEMICOND DEVI CE :S T1JCON ,30V ,150MA 01295 IN4152R
Α29CR1110 152-0141-02 SEMICOND DEVICE :S IL ICON ,30V ,150MA 01295 IN4152R

A29CRIIII 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1Ν4152 Α
A29CR I 210 152-0141-02 SΕMICOND DEVICE :S II, ICON ,30V ,150MA 01295 IN4152R
A29CRI 710 152-0075-00 SEMICOND DEV1CE :GE ,25V,40MA 14433 G866A29CRI810 152-0141-02 SEMICOND DEV1CE :SII,ICON ,30V ,150MA 01295 1 Ν4152Α
A29CR2130 152-0322-00 SEMICOND DEVICE :SILICON ,15V , HOT CARRIER 50434 5082-2672
A29CR2131 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 Ν4152Α

A29CR2301 152-0322-00 SEMICOND DΕVICE :SILICON ,15V , HOT CARRIER 50434 5082-2672
A29CR2332 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152R
A29CR2430 152-0141-02 SEMICOND DEVICE :SII . ICON ,30V ,150MA 01295 IN4152R
A29CR2431 152-0141-02 SEMICOND DEVICE :SII.ICON ,30V ,150MA 01295 IN4152R
A29CR2433 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1 Ν4152Α
A29CR2434 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R

A29CR2435 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 1N4152R
A29CR2436 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152R
A29CR2437 152-0141-02 SEMICOND DEVICE :SILICON ,30V ,150MA 01295 IN4152R
A29CR2620 152-0333-00 SΕMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012
A29CR2621 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012
A29CR2622 152-0333-00 SEMICOND DEVICE :S ILICON ,55V ,200MA 07263 FDH-6012

A29CR2623 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012
A29CR2624 152-0333-00 SEMICOND DEVICΕ :S ILICON ,55V ,200MA 07263 FDH-6012
A29CR2625 152-0333-00 SEMICOND DEVICE :S ILICON ,SSV ,200MA 07263 FDH-6012
Α29CR2626 152-0333-00 SEMICOND DEVICE :S τL τCOΝ ,55ν ,200MA 07263 FDH-6012
A29CR2627 152-0333-00 SEMICOND DEVICE :S τL τCON,55V,200MA 07263 FDH-6012
A29CR2630 152-0333-00 SEMICOND DΕν1Cε :S ILICON ,55V ,200MA 07263 ΣDΗ-6012

A29CR2631 152-0333-00 SEMICOND DEVICE :S ILICON ,SSV ,200MA 07263 FDH-6012
A29CR2632 152-0333-00 SEMICOND DEVICE :SI LICON,55V ,200MA 07263 FD11-6012
A29CR2633 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012
Α29CΑ2710 152-0141-02 SEMICOND DEVICε :S ILI CΠN ,30V ,150MA 01295 IN4152R
Α29CR2720 152-0333-00 SEMICOND DEVICE :S ΙLICON ,55V ,200MA 07263 FDH--6012
A29CR2721 152-0333-00 SEMICOND DEVICΕ :S IL ICON ,SSV ,200ΜA 07263 FDH-6012

Α29CΑ2722 152-0333-00 SEMICOND DEVICE :S ILICON ,55V ,200MA 07263 FDH-6012
Α29CR2723 152-0333-00 . SEMICOND DEVICE :S ILICON ,55V ,200MA 07263 FDH-6012
A29CR2724 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FD 11--6012
Α29CR2725 152-0333-00 SEMICOND DEVICE :SILICON ,SSV ,200MA 07263 Σ'DH-6012
Α29CR2726 152-0333-00 SEMICOND DEVICE :SILICON ,SSV ,200MA 07263 FDII-6012
A29CR2727 152-0333-00 SεMICOND DEVICE :SILICON,55ν ,200MA 07263 FDH-6012

Α29CR2730 152-0333-00 SEMICOND DEV1CE :SILI CON ,SSV ,200MA 07263 FDH-°6012
Α29CR2731 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012
A29CR2732 152-0333-00 SEMICOND DEVI CF, :SILICON ,55V ,200MA 07263 FDH-6012
A29CR2733 152-0333-0ο SEMICOND DEVICE :SILICON ,SSV ,200MA 07263 ΣDΗ-6012
A29CR2810 152-0141-02 SEMICOND DEVICε :SILICON ,30V ,150MA 01295 IN4152R
A29CR2820 152-0333-00 SEMICOND DEVIC E :SILICON ,55V ,200MA 07263 FDH-6012

A29CR2821 152-0333-00 SEMICOND DEVICE :SILI CON ,55V ,200MA 07263 FDΗ-6012
A29CR2822 152-0333-00 SEMICOND DEVICE :SILICON ,55V ,200MA 07263 FDH-6012
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A29CR2824
A29CR2830
A29CR2831
A29CR2832
A29LI320

152-0333-00
152-0333-00
152-0333-00
152-0333-00
108-0245-00

SEMICOND DΕVICE :S II, ICON,55V ,20OMA
SEMICOND DEVICE :SILICON ,55V ,200MA
SEMICOND DEVICE :SI:LICON ,55V,200MA
SEMICOND DEVICE :SILτCON,55V ,20OMA
COIL , RF :3 .9UH

07263
07263
07263
07263
76493

FDH-6012
ΣDΗ-6012
FϋΗ-6012
FDH--6012
Β6310-1

A29LI 601 108-0800-00 COIL , RF :82OMH 71279 550-3399-48
A29LI 610 108-0800-00 COIL ,RF :820MH 71279 550-3399-48
Α291,1611 108-0800-00 COIL , RF :820MH 71279 550-3399-48
Α291,1710 108-0800-00 COτL , RF :820MH 71279 550-3399-48
Α291,2630 108-0245-00 CO IL ,RF :3 .9UH 76493 Β6310-1
Α291,2631 108-0245-00 COIL ,RF :3 .9UH 76493 Β6310-1

Α291,2730 108-0245-00 COIL ,RF :3 .9UH 76493 Β6310-1
A29L2731 108-0245-00 COIL ,RF :3 .9UH 76493 Β6310-1
A29Q I 820 151-0188-03 TRANSISTOR :S ILICON, PNP,SEL 80009 151-0188-03A29Q1830 156-0048-00 MICROCIRCUIT, LI :FIVE ΝΡΝ TRANSISTOR ARRAY 02735 CA3046
A29QI930 156-0048-00 MICROCIRCUIT, LI :FIVE ΝΡΝ TRANSISTOR ARRAY 02735 CA3046
A29Q2030 151-0188-03 TRANSI STOR:S ILICON , PNP,SE1, 80009 151-0188-03

A29Q2400 151-0190-05 Β010 λ00 Β010175 TRANSISTOR:S ILI CON ,NPN 80009 151-0190-05A29Q2400 151-0192-03 Β010176 '1RANSISTOR:SILICON , NPN 80009 151-0192-03
A29Q2500 151-0190-05 TRANSI STOR:SILICON , NPN 80009 151-0190-05
A29Q2600 151-0190-05 TRANSI STOR:SILICON , NPN 80009 151-0190-05
A29Q2601 151-0188-03 TRANSISTOR :SILICON , PNP ,SEL 80009 151-0188-03
A29Q2710 151-0232-00 TRANSISTOR :SILICON ,NPN , DUAL 80009 151-0232-00

Α29Α100 315-0472-00 RES .,FXD ,CMPSN :4.7K OHM,5%,0 .25W 01121 CB4725
Α29Α700 315-0103-00 RES ., FXD ,CMPSN :1OK OHM,5%,0 .25W 01121 CB 1035
A29R800 315-0244-00 RES ., FXD ,CMPSN :240K OHM,5%,0 .25W 01121 CB2445
A29R801 315-0103-00 RES .,FXD ,CMPSN :IOK OHM,5%,0 .25W 01121 CB 1035
A29R900 315-0105-00 RES .,FXD ,CMPSN:IM OHM,5%,0 .25W 01121 CB 1055
A29R901 315-0103-00 RES .,FXD,CMPSN :IOK OHM,5%,0 .25W 01121 CB 1035

Α29Α1000 315-0623-00 RE S ., FXD ,CMPSN :62K OHM,5%,0 .25W 01121 CB6235
Α29ΑΙΟ01 315-0514-00 RES ., FXD ,CMPS N :S10K OHM,5%,0.25W 01121 CB5145
A29RIO02 321-0289-01 RES .,FXD, FILM: IOK ΟΗΜ ,0 .5%,0 .125W 91637 MFF 1816C I 0001D
A29R1004 321-0306-00 RES ., FXD , FI,LM:15K ΟΗΜ,1%,0 .125W 91637 MFF 1816G I 5001F
A29R1005 321-0685-00 RES .,FXD,FILM:30K ΟΗΜ ,0 .5%,0 .125W 91637 MFF 1816D30001D
A29RI100 311-1286-00 RES .,VAR,NONWIR :50K ΘΗΜ ,10%,0 .5W 32997 3329W-L58-503

Α29ΑΙ 101 321-0289-01 RES .,FXD , FILM:1OK ΟΗΜ ,0 .5%,0 .125W 91637 MFF1816GI0001 D
Α29Αλ 102 321-0306-00 RES .,FXD , FILM :15K ΟΗΜ ,1%,0 .125W 91637 MFF1816G15001 F
A29RI 103 321-0685-00 RES ., Σ'XD, FILM :30K ΟΗΜ ,0 .5%,0 .125W 91637 MFF 1816D30001D
A29RI 104 321-0280-00 RES .,FXD, FILM :8 .06K ΟΗΜ,1%,0 .125W 91637 MFF 1816G80600F
A29R 1105 315-0912-00 RE S ., FXD,CMPSN :9 .1 K ΟΗΜ,5%,0.25W 01121 CB9125
A29R1106 311-1286-00 RES .,VAR,NONWIR :50K ΟΗΜ ,10Χ ,0 .5ω 32997 3329W-L58-503

Α29ΑΙ 110 321-0289-01 RES .,FXD,FILM :IOK ΟΗΜ,0 .5%,0 .125ω 91637 MFF 1816G I0001D
A29RI200 311-1284-00 RE S ., VAR, NONWIR :20K ΟΗΜ,10%,0 .5W 32997 3329W-L58-203
A29R1201 315-0432-00 RE S ., FXD,CMPSN :4 .3K OHM,5%,0 .25W 01121 CB4325
Α29Α1202 321-0306-00 RES ., FXD ,FILM:15K ΟΗΜ ,1%,0 .125W 91637 MFF1816G I5001 F
Α29ΑΙ203 321-0289-01 RES .,FXD ,FILM :10K ΟΗΜ ,0 .5%,0 .125W 91637 MFF1816G10001 D
Α29ΑΙ204 315-0101-00 RES .,FXD ,CMPSN :100 OHM,5%,0.25W 01121 CB 1015

A29RI 205 311-1282-00 . RES .,VAR , NONWIR :5K ΘΗΜ,10Χ ,0 .50W 32997 3329W-L58-502
A29RI 210 315-0362-00 RΕS .,FXD ,CMPSN :3.6K OHM,5%,0 .25W 01121 CB3625
A29R1211 315-0513-ππ RES ., FXD ,CMPSN:51 K OHM,5%,0.25W 01121 CB5135
Α29ΑΙ 300 311-1918-00 RES ., VAR , NONWIR :2K ΟΗΜ ,10%,0 .50W 73138 72-199-0
A29R1301 321-1696-07 RES .,FXD,F ILM :6K ΟΗΜ ,0 .1%,0 .125W 07716 CΕΑΕ60000Β
A29RI 310 315-0432-00 RES .,FXD,CMPSN :4 .3K OHM,5%,0 .25W 01121 CB4325

Α29R Ι 320 315-0103-00 ΑΕ S .,FXD,CMPSN :1OK OHM,5%,0 .25W 01121 CB1035
A29 RI 330 307-0445-00 RE S ΝTWK, FXD , FI :4.7K ΟΗΜ ,20Χ ,(9) RE S 91637 ΜSΡlΟΑ01-472Μ
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A29RI 400 315-0432-00 RE S ., FXD ,CMPSN :4 .3K OHM,5%,0 .25W 01121 CB4325
A29R1403 321-1656-03 RES .,FXD ,FILM:27K ΟΗΜ ,0 .25%,0 .125W 91637 MFF1816D27001C
A29R1404 321-1656-03 RES .,FXD ,Ffl.,M:27K ΟΗΜ,0 .25%,0 .125W 91637 MFF1816D27001C
Α29ΑΙ 410 315-0101-00 RES ., FXD ,CMPSN :100 OHM,5%,0 .25W 01121 CB 1015
A29RI 500 321-1656-03 RES .,FXD, FILM:27K ΟΗΜ,0 .25%,0 .125W 91637 MFF1816D27001C

A29R1501 315-0472-00 RES .,F"XD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CΒ4725
A29RI510 315-0432-00 RES .,FXD ,CMPSN :4 .3K OHM,5%,0 .25W 01121 CΒ4325
Α29ΑΙ511 321-0248-00 RES .,FXD ,F II.M :3 .74K ΟΗΜ,1%,0 .125W 91637 MFF 1816G37400 F
Α29ΑΙ512 321-0222-03 RES .,FXD,FTI.M:2K ΟΗΜ ,0 .25%,0 .125W 91637 MFF 1816D 20000C
A29R1513 321-0268-00 RES .,FXD,FILM :6 .04K ΟΗΜ,1%,0 .125W 91637 MFF 1816G60400 F
Α29ΑΙ520 307-0445-00 RE S NTWK, FXD ,F I :4 .7K ΟΗΜ ,20%,(9) RES 91637 ΜSΡΙΟΑΟΙ -472Μ

A29RI 530 307-0445-00 RE S ΝIWK, FXD , FI :4 .7K ΟΗΜ ,2Λ%,(9) RE S 91637 ΜSΡΙΟΑΟΙ -472Μ
Α29ΑΙ 600 321-1656-03 RES ., FXD , FILM :27K ΟΗΜ ,0 .25%,0 .125W 91637 ΜFFI816D27001C
A29RI 601 315-0472-00 RE S ., FXD ,CMP SN:4 .7K OHM,5%,0 .25W 01121 CB4725
A29RI 602 315-0752-00 RES ., FXD ,CMPSN:7 .5K OHM,5%,0 .25W 01121 CB7525
A29RI 603 321-0254-00 RES .,FXD,FILM :4 .32K ΟΗΜ ,1%,0 .125W 91637 MFF1816G43200F
A29RI 610 321-0222-03 RES .,FXD,FILM :2K ΟΗΜ,0 .25%,0 .125W 91637 MFF1816D20000C

A29RI 620 311-1286-00 RES ., VAR , NONWIR:50K ΟΗΜ ,10%,0 .5W 32997 3329W-L58-503
Α29Α1621 311-1278-00 ΑES ., VAR , NONWI R :250 οκΜ ,10%,0 .5W 32997 3329ω-L58-251
A29R1625 311-1286-00 RES ., VAR , NOΝWIR:50K ΟΗΜ ,10%, Π .5W 32997 3329W-L58-503
Α29ΑΙ626 321-0219-00 RES .,FXD,FILM :1 .87K ΟΗΜ ,1%,0 .125W 91637 ΜFF1816G I 870OF
A29R1628 321-0641-00 RES .,FXD,FILM:1 .8K ΟΗΜ,1%,0 .125W 91637 MFF1816G I 8000F
Α29ΑΙ630 321-0392-00 RES .,FXD,FILM:118K ΟΗΜ,1%,0 .125W 91637 MFF1816G I 1802F

Α29ΑΙ631 321-0126-00 RES .,FXD,FILM :200 ΟΗΜ,1%,0 .125W 91637 ΜFF1816G200ROF
Α29ΑΙ635 321-0126-00 RES .,FXD,FILM :200 ΟΗΜ, Ι%,0 .125W 91637 MFF1816G200ROF
A29RI 700 311-1240-00 RES .,VAR,NONWIR :25K ΟΗΜ,10%,0 .50W 73138 72-30-0
Α29ΑΙ 701 321-0222-03 RES .,FXD ,FILM :2K ΟΗΜ ,0 .25%,0 .125W 91637 MFF1816D20000C
A29R1702 321-0222-03 RES .,FXD ,FILM :2K ΟΗΜ ,0 .25%,0 .125W 91637 MFF 1816D 20000C
Α29ΑΙ 720 311-1278-00 RES .,VAR,NONWIR :250 οΗΜ ,10%,0 .5W 32997 3329W-L58-251

A29R1721 321-0114-00 RES .,FXD,FILM :150 ΟΗΜ , Ι %,0 .125W 91637 MFF 1816GI 50ROF
A29RI 723 321-0219-00 RE S .,FXD, FILM :1 .87K ΟΗΜ ,1%,0 .125W 91637 MFF 1816GI 870OF
Α29Α1730 321-0641-00 RE S ., FXD, FILM :1 .8K ΟΗΜ,1%,0 .125W 91637 MFF 181 δGI 8000F
A29R1735 321-0392-00 RES ., FXD, FII,M :118K ΟΗΜ,1%,0 .125W 91637 MFF 1816GI 1802F
Α29RΙ 820 315-0102-00 RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W 01121 CB1025
A29R1821 315-0182-00 RES ., FXD ,CMPSN :1 .8K OHM,5%,0 .25W 01121 CB1825

Α29Α1830 315-0153-00 RES ., FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB 1535
A29R1831 315-0472-00 RES ., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
A29RI832 321-0263-00 RES ., FXD , FILM:5 .36K ΟΗΜ , Ι % .0 .125W 91637 MFF1816G53600F
Α29Α1920 315-0751-00 RES .,FXD ,CMPSN :750 OHM,5%,0 .25W 01121 CB7515
Α29ΑΙ921 315-0152-00 RES ., FXD ,CMPSN :1 .5K OHM,5%,0 .25W 01121 C B 1525
Α29ΑΙ922 315-0303-00 RES .,FXD ,CMPSN :30K OHM,5%,0 .25W 01121 CB3035

Α29ΑΙ 923 315-0303-00 RES ., FXD ,CMPSN :30K OHM,5%,0 .25W 01121 CB3035
A29RI930 321-0263-00 RES .,FXD ,FILM :5 .36K ΟΗΜ, Ι%,0 .125W 91637 MFF1816G53600F
A29R2020 315-0182-00 RES ., FXD ,CMPSN :1 .8K οΗΜ,5%,0 .25W 01121 CB1825
A29R2030 315-0472-00 RES .,FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 C84725
Α29Α2031 315-0222-00 RES .,FXD ,CMPSN :2 .2K OHM,5%,0 .25W 01121 C82225
A29 R2032 315-0472-00 RES ., FXD ,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725

A29 R2200 311-1248-00 RES .,VAR, NONWIR :500 ΟΗΜ,10%,0 .50W 73 i 3$ 72-23-0
A29R2201 315-0391-00 RES ., FXD ,CMPSN :390 OHM,5%,0 .25W 01121 CB 3915
A29R2220 307-0445-00 RE S NTWK , FXD , FI :4 .7K ΟΗΜ ,20%,(9) RES 91637 ΜSΡlΟΑ01-472Μ
Α29Α2230 315-0102-00 RES .,FXD ,CMPSN :IK ORM ,5%,0 .25ω 01121 CB 1025
Α29Α2231 315-0103-00 RE S ., FXD,CMPSN :1OK OHM,5%,0 .25W 01121 CB1035
A29R2232 315-0102-00 RES .,FXD,CMPSN :IK OHM,5%,0 .25W 01121 CB1025

A29R2233 315-0512-00 RE S ., FXD ,CMP SN :5 .1K OHM,5%,0 .25W 01121 CB5125
A29R2234 315-0102-00 RES .,FXD,CMPSN : IK OHM,5%,0 .25W 01121 CB1025
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Α29R2300 315-0393-00 RES .,FXD ,CMPSN :39K OHM,5%,0 .25W 01121 CB3935
Α29Α2302 315-0393-00 RE S .,FXD,CMPSN :39K OHM,5%,0 .25W 01121 CB 3935
Α29Α2310 315-0393-00 RE S .,FXD ,CMPSN :39K OHM,5%,0 .25W 01121 CB 3935
A29R2311 315-0751-00 RE S ., FXD ,CMPSN :750 ΟΗΜ ,5%,0 .25W 01121 CB7515
A29R2312 315-0751-00 RES ., FXD,CMPSN :750 OHM,5%,0 .25W 01121 CΒ 75 Σ 5

Α29Α2330 315-0751-Ο0 RE S ., FXD,CMPSN :750 OHM,5%,0 .25W 01121 CB 7515
A29R2331 315-0751-00 RES ., FXD,CMP SN:750 OHM,5%,0 .25W 01121 CB7515
Α29Α2332 315-0751-00 RE S .,FXD,CMPSN:750 OHM,5%,0 .25W 01121 CB7515
A29R2333 315-0751-00 RE S ., FXD,CMPSN :750 OHM,5%,0 .25W 01121 CB 7515
A29R2334 315-0751-00 RE S .,FXD ,CMP SN :750 OHM,5%,0 .25W 01121 CB 7515
Α29Α2335 315-0751-00 RE S ., FXD ,CMPSN :750 OHM,5%,0 .25W 01121 CB7515

A29R2336 315-0751-00 RE S ., FXD ,CMPSN :750 ΟΗΜ ,5%,0 .25W 01121 CB 7515
A29R2337 315-0751-00 RE S ., FXD,CMPSN :750 OHM,5%,0 .25W 01121 CB 7515
Α29Α2400 315-0302-00 RES .,FXD ,CMPSN :3K OHM,5%,0 .25W 01121 CB3025
A29R2420 315-0472-00 RE S ., FXD,CMPSN :4 .7K OHM,5%,0 .25W 01121 CB4725
Α29Α2500 321-0403-00 RE S ., FXD, FILM :154K ΟΗΜ ,1%,0 .125W 91637 MFF1816G15402F
A29R2501 321-0372-00 RE S .,FXD ,FILM :73 .2K ΟΗΜ,1%,0 .125W 91637 MFF1816G73201 F

A29R2502 321-0262-00 RE S .,FXD,FILM :5 .23K ΟΗΜ,1%,0 .125W 91637 MFF1816G52300 F
A29R2503 315-0202-00 RE S .,FXD ,CMPSN :2K OHM,5%,0 .25W 01121 CB2025
A29R2600 311-1248-00 RES .,VAR,NONWIR :500 ΟΗΜ,10%,0 .50W 73138 72-23-0
A29R2601 315-0153-00 RE S .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
A29R2602 315-0133-00 RE S .,FXD ,CMPSN :13K OHM,5%,0 .25W 01121 CB1335
Α29Α2610 315-0302-00 RE S .,FXD ,CMPSN :3K OHM,5%,0 .25W οιιτι CΒ3ο25

A29R2611 315-0393-00 RES ., FXD ,CMPSN :39K OHM,5%,0 .25W 01121 CB3935
Α29Α2700 321-0259-00 RE S .,FXD ,FILM:4.87K ΟΗΜ,1%,0 .125W 91637 MFF 1816G48700F
Α29Α2701 315-0752-00 RE S .,FXD ,CMPSN :7 .5K OHM,5%,0 .25W 01121 CB7525
A29R2710 315-0124-00 RES .,FXD ,CMPSN :120K OHM,5%,0 .25W 01121 CB1245
A29R2711 315-0153-00 RES .,FXD ,CMPSN :15K OHM,5%,0 .25W 01121 CB1535
A29R2720 315-0104-00 RES .,FXD ,CMPSN :100K OHM,5%,0 .25W 01121 C81045

A29R2721 321-0210-00 RES .,FXD,FILM:1 .5K ΟΗΜ ,1%,0 .125W 91637 MFF 1816G15000F
A29R2802 315-0304-00 RES .,FXD ,CMPSN :300K OHM,5%,0 .25W 01121 C83045
A29R2810 315-0751-00 RES .,FXD ,CMPSN :750 OHM,5%,0 .25W 01121 CB7515
Α29ΑΤ1720 307-0126-00 RES .,THERMAL :100 ΟΗΜ ,10% 14193 2D21-101-D
A29U 100 156-0480-02 MIC ROCIRCUIT,DI :QUAD 2 ΙΝΡ δ GATE 01295 SN74LS08NP3
A29U110 156-0382-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ NAND GATE 01295 SN74LSOO

A29U120 156-0479-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ ORGATE 01295 SN74LS32NP3
A29U130 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
Α29U200 156-0479-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ ORGATE 01295 SN 74LS32NP 3
A29U210 156-0381-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ EXCL OR GATE 01295 SN74LS86
A29U220 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
Α29υ 230 156-0388-03 MICROCIRCUIT, DI :DUAL D FLIP-FLOP 07263 74LS74A

Α29υ 300 156-0382-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ NAND GATE 01295 SN 74LSOO
Α29υ 310 156-0479-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ ΟΑGΑΤΕ 01295 SN 74LS32NP3
A29U 320 156-0720-02 MICROCIRCUIT , DI :HEX DRVR,4 Τ02 LINE 01295 SN 74LS368
Α29υ 330 156-0465-02 MTCROCIRCUIT, DI :8 ΙΝΡ NAND GATE 01295 SN 74LS30NP3
Α29ϋ400 156-0480-02 MICROCIRCUIT,DI :QUAD 2 ΙΝΡ δ GATE 01295 SN 74L508NP3
A29U410 156-0471-02 MICROCIRCUIT , DI :DUAL 4/1 DATA SEL 80009 156-0471-02

Α29υ420 156-0798-02 MICROCIRCUIT, DI : DUAL 14 ΤΟ 1 LINE SEL/MUX 01295 SN 74LS153
A29U430 156-0388-03 MICROCIRCUIT,DI :DUAL D FLIP-FLOP 07263 74LS74A
A29U500 156-0798-02 MICROCIRCUIT,DI :DUAL 14 ΤΟ Σ LINE SEL/ΜUΧ 01295 SN74LS153
A29U510 156-0735-02 MICROCIRCUIT,DI :4 BIT B ISTABLE LCH,BURN-IN 80009 156-°0735-02
A29U520 156-0798-02 MICROCIRCUIT,DI :DUAL 14 ΤΟ 1 LINE SEL/MUX 01295 SN74LS153
Α29ύ530 156-0479-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ ORGATE 01295 SN74LS32NP3

Α29ϋ600 156-0479-02 MI CROC IRCUIΤ , DI :QUAD 2- ΙΝΡ ORGATE 01295 SN74LS32NP 3
Α29U610 156-0994-02 MICROCIRCUIT,DI :8 INPUT DATA SEL/MUX 01295 SN74LS151NP3
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A29U630 156-0865-02 MIC ROCIRCUIT,DI :OCTAL D-ΤΥΡΕ FF W/CLEAR 01295 SN74LS273NP3
A29U700 156-0412-02 MICROC I RCU ΥT,DI :SYN 4 BIT UP-DOWN CNTR 80009 156-0412-02
A29U710 156-0412-02 MICROC I RCUIT ,D I :SYN 4 BIT UP-DOWN CΝΤΑ 80009 156-0412-02
Α29υ720 156-1045-01 MIC ROCIRCUΥT,DI :QUAD 2 INPUT MUX W/STORAGE 80009 156-1045-01
A29U730 156-1045-01 MICROCIRCU IT,DI :QUAD 2 INPUT MUX W/STORAGE 80009 156-1045-01

Α29υ800 156-0412-02 MICROCIRCU IT ,DI :SYN 4 BIT UP-DOWN CN'7R 80009 156-0412-02
Α29υ810 156-0679-01 MICROC IRCU IT,DI :4 BIT BINARY ADDER, BURN-IN 04713 SN74L S283NDS
Α29υ820 156-0784-00 MICROC IRCU IT,DI :SYNC 4 BIT B INARY COUNTER 01295 SN74LS163AN
A29U830 156-0916-02 MICROC IRCUΙT, D Ι :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81 LS97
A29U900 156-0927-02 MICROCIRCUIT , LI : DIGITΑL ΤΟ ANALOG CONVERT 80009 156-0927-02
A29U910 156-0784-00 MICROC1RCUIT, DI :SYNC 4 BIT BINARY COUNTER 01295 SN74LS163AN

A29U920 λ 56-0530-02 MICROCI:RCUIT, DI :QUAD 2 ΙΝΡ MUX 01295 SN74LS157P3
Α29υ930 156-0916-02 MI CROC ΙRCUIT,DΙ !8-2 ΙΝΡ 3-STATE BFR, BURN 27014 DM81 LS97
A29U IOIO 156-0927-02 MICROC IRCUIT,LI : DIGITAL ΤΟ ANALOG CONVERT 80009 156-0927-02
A29U1020 156-0391-02 MICROC IRCUI'T,DI :HEX LATCH W/CLEAR 01295 SN74LS174
A29UI030 156-0916-02 MICROCIRCUIT ,DI :8-2 ΙΝΡ 3-STATE ΒFR ,BURN 27014 DM81 LS97
Α29υ1120 156-0784-00 MICROC IRCU IT,DI :SYNC 4 BIT BINARY COUNTER 01295 SN74LS163AN

Α29υΙ 130 156-1172-01 MICROC IRCU I'T,DI :DUAL 4 BIT CNTR, BURN IN 01295 SN74LS393
Α29υ1200 156-1236-00 MIC ROC I RCU IT, INTFC : DUAL SPST ANALOG SWITCH 80009 156-1236-00
Α29υ1220 155-0014-01 MICROCIRCUIT,DI :ML,ANALOG 'TO DECIMAL CONV 80009 155-0014-01
Α29υ1230 156-1177-01 MICROC IRCU ΙT,DI :10/4 LINE PRIORITY ENCODER 80009 156-1177-01
A29U1300 156-1236-00 MICROC IRCU Ι 'Γ , INTFC :DUAL SPST ANALOG SWITCH 80009 156-1236-00
A29U1305 156-0067-12 MICROC IRCUIT,LI :OPERATΙΟΝΑL AMPLIFIER 04713 MC1741CU

A29U1310 156-1236-00 MICROC IRCUIT,INTFC : DUAL SPST ANALOG SWITCH 80009 156-1236-00
A29U1330 156-0405-00 MICROC IRCU IT,DI :DUAL RETRIG MONOSTABLE MV 07263 9602 ( PC OR DC)
Α29υΙ 410 156-1236-00 MICROC I RCUIT,INTFC : DUAL 5ΡSΤ ANALOG SWITCH 80009 156-1236-00
Α29υΙ420 156--1176-01 MICROCIRCUIT,DI :8/3 LINE PRIORITY ENCODER 80009 156-1176-01
A29U1430 156-1176-01 MIC ROCI RCUIT, DI :8/3 LINE PRIORITY ENCODER 80009 156-1176-01
A29U1500 156°-0742-02 MICROCIRCUIT, LI :OPERATIONAL AMPLIFIER,SEL 01295 LM318P 3

Α29υ1505 156-0742-02 MICROCIRCUIT,LI :OPERATIONAL AMPLIF I ΕR,SEL 01295 LΜ318Ρ 3
Α29υ1520 155-0014-01 MICROCIRCUIT, DI :ML ,ANALOG TO DEC IMAL CONV 80009 155-0014-01
A29U1530 156--038δ --02 MICROCIRCUIT, DΙ :TRΊΡLΕ 3 ΙΝΡ ΝΑΝD GATE 01295 SN 74LS10NP3
A29U1620 156-1191-01 MICROCIRCUIT,LI :DUAL BI-FΕΤ OP-ΑΜΡ ,8 DIP 01295 TL072CP
Α29υ1700 156--0385-02 MICROCIRCUIT,DI :HEX INVERTER 01295 SN 74LS04
Α29υΙ 720 15 β-1211-00 MIC ROCKT, INTFC :QUAD SPST SWITCH ,2NC,2 NO 80009 156-1211-00

A29U1730 156-1236-00 MIC ROCI RCUIT , INTFC : DUAL SPST ANALOG SWITCH 80009 156-1236-00
A29U1800 156°0464-02 MICROCIRCUIT, DI :DUAL 4 ΙΝΡ NAND GAI' Ε 01295 SN 74LS20
A29U1810 156-0798-02 MICROCIRCUIT,DI :DUAL 14 TO 1 LINE SΣΓ !./ MUX 01295 SN 74LS153
Α29υΙ820 156--0383-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ NOR GATE 01295 SN 74LS02
Α29υΙ900 156-°0412-02 MICROCIRCUIT, DΙ :5ΥΝ 4 BIT UP-DOWN CNTR 80009 156-0412-02
Α29υ1910 156-0479-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ ORGATΕ 01295 SN 74LS32NP3

A29U1920 156-0387-02 MICROCIRCUI'T,DI :DUAL J-Κ FF,BURN IN 80009 156-0387-ΟΖ
A29U2000 156-0412-02 MICROCIRCUIT , DI :SYN 4 BIT UP-DOWN CΝΤΑ 80009 156-0412-02
A29U2010 15 β-0480-02 MICROCIRCUIT, DI :QUAD 2 ΙΝΡ δ GATE 01295 SN 74LS08NP3
Α29υ2020 156--0382-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ NAND CATE 01295 SN74LSOO
Α29υ2100 156-0331-00 MICROCIRCUIT, DI :DUAL D-TYPE,FLIP-FLOP 80009 156-0331-00
A29U2110 156--0464-02 MICROCIRCUIT,DI :DUAL 4 ΙΝΡ NAND GATE 01295 SN 74LS20

A29U2120 156-0798-02 MICROCIRCUIT, DI :DUAL 14 TO 1 LINE SEL/MUX 01295 SN74LS153
A29U2130 156-0479-02 MICROCIRCUIT, DI :QUAD 2-ΙΝΡ ΟΑGΑΤΕ 01295 SN 74LS32NP3
A29U2310 15 δ-°0645-02 MICROCIRCUIT, DI :SCHMITT-TRIG POS-NAND 01295 SN74LS14
Α29υ2320 155-0017-00 MICROCIRCUIT, DI :ML ,ZERO LOGIC COUNTER 80009 155-0017-00
Α29υ2410 15 δ-0480-02 MICROCIRCUIT,DI :QUAD 2 ΙΝΡ δ GATE 01295 SN74LS08NP3
A29U2420 156-0646-02 MICROCIRCUIT,DI :4 BIT BINARY COUNTER 01295 SN74LS93
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A29 U2530 155-0015-01 MI CROC IRCUIT,DI :ML,ANALOG DATA SWITCH 80009 155-0015-01
A29W110 131-0566-00 BUS CONDUCTOR :DUMMY RE S,2 .375,22 AWG 55210 L-2007-1
Α29W 1401 131-0566-ΠΟ BUS CONDUCTOR : DUMMY RE S,2 .375,22 AWG 55210 L-2007-1
A29W 1411 131-0566-00 BUS CONDUCTOR : DUMMY RES,2 .375,22 AWG 55210 L-2007-1
A29W2632 131-0566-00 BUS CONDUCTOR :DUMMY RE5,2 .375,22 AWG 55210 L-2007-1
A29W2633 131-0566-00 BUS CONDUCTOR : DUMMY RES,2 .375,22 AWG 55210 L-2007-1

A29W2800 131-0566-00 BUS CONDUCTOR : DUMMY RES,2 .375,22 AWG 55210 L-2007-1
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Dscont
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CKT BOARD ASSY :G .P .I .B

Mfr
Code Mfr Part Num ber

REV OCT 1981

A30C100 281-0775-00 CAP .,FXD,CΕR DI :O . IUF ,20% ,50V 72982 8005D9AABZ5U104M
A30C140 281-0775-00 CAP ., FXD,CER DI :O . lUF ,20Z ,SOV 72982 8005D9AABZ5U104M
A30C210 281-0775-00 CAP .,FXD,CER DI :O .IUF ,20Z ,50V 72982 8005D9AABZ5U104M
A30C320 281-0775-00 CAP ., FXD ,CER DI :O .IUF ,20Z ,50V 72982 8005D9AABZ5U104M
A30C340 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U 104M

A30C440 281-0775-00 CAP ., FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
A30C510 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9ΑΑΒΖ 5υ 104Μ
A30C520 283-0788-00 CAP .,FXD,MICA D :267PF ,1%,500V 09023 CD15FO(267) ΣΟ3
A30C610 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ 5U 104M
A30C640 281-0775-00 CAP ., FXD,CE R DI :O . lUF,20Z ,50V 72982 8005D9AABZ5U104M
A30Q700 151-0190-05 TRANSISTOR:SILICON,NPN 80009 151-0190-05

A30Q701 151-0190-05 TRANSISTOR :SILICON, NPN 80009 151-0190-05
Α30R201 315-0223-00 RES .,FXD ,CMPSN :22K ΟΗΜ,5%,0 .25W 01121 CB2235
A30R202 315-0223-00 RES ., FXD,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A30R203 315-0223-00 RES .,FXD,CMPSN :22K OHM ,5% ,0 .25W 01121 CB2235
Α30R204 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235
Α30R205 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235

Α30R210 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235
Α30R301 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235
A30R302 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235
Α30R303 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A30R340 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB 2235
A30R520 315-0561-00 RES .,FXD ,CMPSN :560 OHM,5%,0 .25W 01121 CB5615

A30R700 315-0512-00 RES .,FXD ,CMPSN :5 .1K OHM,5% ,0 .25W 01121 CB5125
A30R701 315-0512-00 RE S .,FXD,CMPSN :5 .1K OHM,5%,0 .25W 01121 CB5125
Α30υ 110 156-1133-02 MICROCIRCUIT ,DI :QUAD 3 STATE XCVR 80009 156-1133-02
Α30U120 156-1133-02 MICROC IRCUIT,DI :QUAD 3 STATE XCVR 80009 156-1133-02
A3GU130 156-1133-02 MICROC IRCUIT,DI :QUAD 3 STATE XCVR 80009 156-1133-02
Α30υ220 156-1246-00 MICROCIRCUIT, DI :GPIB PROTOCOL 80009 156-1246-00

Α30υ 310 156-1133-02 MICROCIRCUIT, DI :QUAD 3 STATE XCVR 80009 156-1133-02
Α30υ 330 156-0916-02 MICROCIRCUIT , DI :8-2 ΙΝΡ 3-STATE BFR, BURN 27014 DM81 LS97
Α30υ410 156-0916-02 MICROCIRCUIT , DI :8-2 ΥΝΡ 3-STATE BFR,BURN 27014 DM81 LS97
Α30υ430 156-0916-02 MICROCIRCUIT , DI :8-2 ΙΝΡ 3-STATE BFR, BURN 27014 DM81 LS97
Α30υ 510 156-0382-02 MICROCIRCUIT , DI :QUAD 2-ΙΝΡ NAND GATE 01295 SN74LSOO
Α30υ52Ο 156-0651-02 MICROCIRCUIT, DI :8 BIT PRL-OUTSER SHF RGTR 01295 SN74LS164

Α30υ530 156-0479-02 MICROCIRCUIT,DI :QUAD 2-ΙΝΡ ORGATE 01295 SN74LS32NP3
A30U610 156-0388-03 MICROCIRCUIT , DI : DUAL D FLIP-FLOP 07263 74L574A
A30U620 156-0387-02 MIC ROCIRCUIT,DI :DUAL J-Κ FF,BURN IN 80009 156-0387-02
Α30υ630 156-0385-02 MICROCIRCUIT,DI :HEX INVERTER 01295 SN74LS04
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Component No .
A31

Tektronix Serial/M odel No .
Part No . Eff Dsco n t __ _Namee_&__Description

CKT BOARD ASSY :ROM

Mfr
Code Mfr Part N um ber

A31C105 281-0775-00 CAP.,FXD ,CER DI :O . IUF ,20%,SOV 72982 8005D9AABZ5U104M
A31C110 281-0775-00 CAP., FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U 104M
A31C115 281-0775-00 CAP.,FXD ,CER DI :O . IUΣ ,20%,SOV 72982 8005D9AABZ5U104M
A31C120 281-0775-00 CAP ., FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A31C205 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZSU104M

A31C210 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZSU104M
A31C215 281-0775-00 CAP., FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A31C220 281-0775-00 CAP., FXD,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A31C222 283-0103-00 CAP.,FXD ,CER DI :180PF ,5%,500V 59660 831-518-Z5DO181 J
A31C305 281-0775-00 CAP., FXD ,CER DI :O . lUF ,20%,SOV 72982 8005D9AABZ5U104M
A31C310 281-0775-00 CAP.,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M

A31C405 281-0775-00 CAP.,FXD,CER DI :O . lUF ,20%,SOV 72982 β005D9ΑΑΒΖ 5υ104Μ
A31C410 281-0775-00 CAP .,FXD ,CER DI :O . I UF ,20%,50V 72982 8005D9AABZ5U104M
A31C415 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U 104M
A31C420 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
A31C425 281-0775-00 CAP ., FXD ,CER DΙ :O . lUF ,20%,50V 72982 8005D9AABZ5U104M
Α31 Α210 315-0152-00 RES ., FXD ,CMPSN:1 .5K ΟΗΜ ,5%,0 .25W 01121 CB 1525

A31 R220 315-0222-00 RES ., FXD ,CMPSN:2 .2K ΟΗΜ ,5%,0 .25W 01121 CB2225
Α31Α222 315-0201-00 RES ., FXD ,CMPSN:200 ΟΗΜ,5%,0 .25W 01121 CB2015
A31U 100 160-0408-00 MICROCIRCUIT , DI :8192 Χ 8 ROM
A31UIIO 160-0409-00 MICROCIRCUIT , DI :8192 Χ 8 ROM
A31U 120 160-0445-00 MICROCIRCUIT ,DI :FPLA W/3 STATE OUT 80009 160-0445-00
A31U130 156-0916-02 MICROCIRCUIT ,DI :8-2 ΙΝΡ 3-STATE BFR ,BURN 27014 DM81 LS97

A31U200 160-0410-00 MICROCIRCUIT,DI :8192 Χ 8 ROM 80009 160-0410-00
A31U210 160-0411-00 MICROCΙRCUIT,DI :8192 Χ 8 ROM 80009 160-0411-00
Α31υ220 156-0171-00 MICROCIRCUIT,DI :QUAD 2-INPUT OR GATE 80009 156-0171-00
Α31υ225 156-0382-02 ΜΙCROC IRCUIT,DI :QUAD 2-ΙΝΡ NAND GATE 01295 SN74LSOO
Α31υ227 156-0387-02 MICROCIRCUIT,DI :DUAL J-Κ FF, BURN IN 80009 156-0387-02
Α31υ230 156-0916-02 MICROC IRCUIT ,DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97

Α31υ320 156-0690-03 MICROC IRCUIT,DI :QUAD 2 ΙΝΡ NOR GATE , BURN IN 01295 SN74SO2
Α31υ325 156-0718-03 MICROCIRCUIT,DI :TRIPLE 3-ΙΝΡ NOR GATE 01295 SN74LS27
Α31υ330 156-0916-02 MICROCIRCUIT,DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97
A31U400 160-0466-00 MICROCΙRCUIT ,DΙ :2048 Χ 8 Ε PROM 80009 16Π-0466-00
Α31υ410 160-0467-00 MICROCIRCUIT ,DI :2048 Χ 8 Ε PROM 80009 160-0467-00
Α31υ420 156-0180-04 MICROCIRCUIT,DI :QUAD 2 ΙΝΡ NAND GATE 01295 SN74SOONP3

Α31υ425 156-0385-02 MICROCIRCUIT,DI :HEX INVERTER 01295 SN74LS04
A31U430 156-0916-02 MICROCIRCUIT ,DI :8-2 ΙΝΡ 3-STATE BFR,BURN 27014 DM81LS97
A31XU300 ------- ----- (FOR FUTURE EXPANSION)
A31XU310 ------ ------ (FOR FUTURE EXPANSION)
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Te ktronix Serial/Model No .
Part No . E ff Dscont N ame & Descri ption

Mfr
Code Mfr Part N umber

Α32 ---.--° ------- CK T BOARD ASSY : REAR PANEL
A32C14 281-0775-00 CAP .,FXD ,CER DI :O . lUF ,20%,50V 72982 8005D9AABZ 5U 104M
A32CR12 152-0198-00 SEMICOND DEVICE :S ILICON ,200V ,3A 03508 ΙΝ5624
A32C R15 152-0581-00 SEMICOND DEVI CE :S ILICON ,20V ,1A 80009 152-0581-00
A32F12 159-0016-00 FUSE ,CARTRIDGE :3AG,1 .5A,250V , FAST-BLOW 71400 AGC 1 1/2
A32Q14 151-0521-00 TRANSISTOR:200V ,8 .OA 03508 C122B

Α32Α12 308-0244-00 RE S .,FXD,WW :0 .3 οκΜ ,10%,2ω 91637 R52B162ER3000K
Α32Α13 315-0221-00 RES .,FXD,CMPSN :220 ΟΗΜ,5%,0 .25W 01121 CB2215
A32R 14 315-0102-00 RES .,FXD,CMPSN:IK ΟΗΜ ,5%,0 .25W 01121 CB1025
Α32 Α15 315-0331-00 RES ., FXD,CMPSN:330 ΟΗΜ,5%,0 .25W 01121 CB3315
A32S110 260-1721-00 SWITCH , ROCKER :8,SPST,125 14A,30VDC 00779 435166-5
A32VR13 152-0243-00 SEMICOND DEVICE : ZENER,0 .4W,15V ,5% 14552 TD3810983

A32VR16 152-0195-00 SEMICOND DEVICE : ZENER,0 .4W,5 .1V ,5% 04713 SZ 11755

Α33 °°--- ------ CKT BOARD ASSY :X-Υ COMPENSATION
A33C822 283-0603-00 CAP .,FXD , MICA D :113PF ,2%,300V 00853 D153F1130GO
A33C825 283-0668-00 CAP .,FXD , MICA D :184PF ,1%,500V 00853 D155F1840F0
A33C827 283-0677-00 CAP ., FXD ,MICA D :82 PF ,1%,500ν 00853 D155E820F0
A33CB32 281-0118-00 CAP .,VAR,MICA D :8-90PF ,175V 52769 GSM231
A33C835 283-0668-00 CAP .,FXD,MICA D :184PF ,1%,500V 00853 D155FI840FO

A33C837 283-0677-00 CAP .,FXD,MICA D:82PF ,1%,500V 00853 D155E820FO
A33CR820 152-0141-02 SEMICOND DEVICE : SILICON, 30V ,150MA 01295 1 N4152R
Α33Κ822 148-0034-00 RELAY,ARMATURE : DPDT ,15VDC,600 OHM 80009 148-0034-00
Α33Κ838 148-0034-00 RELAY,ARMATURE :DPDT ,15VDC,600 OHM 80009 148-0034-00
Α331,822 108-0719-00 COIL, RF :805NH 80009 108-0719-00
Α33L825 108-0719-00 CΟΙL, ΑΣ :805ΝΗ 80009 108-0719-00

Α331,827 108-0718-00 COIL , RF :1 .75UH 80009 108-0718-00
Α331,832 108-0719-00 COIL , RF :805NH 80009 108-0719-00
Α331,835 108-0719-00 COIL , RF :805NH 80009 108-0719-00
Α33Α822 321-0068-00 RES .,FXD,FILM:49 .9 οΗΜ ,1%,0 .125W 91637 MFF1816G49R90F
Α33Α832 321-0068-00 RES .,FXD,FILM:49 .9 ΟΗΜ ,1%,0 .125W 91637 MFF1816G49R90F
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Serial/ Model No .
Eff Dscont Name & Descript ion

Mfr
Code Mfr Part N um ber

Α36 -~_-- -----W CKT BOARD ASSY : ELECTRONICS
A36C210 281-0775-00 CAP .,FXD,CER DI :O . IUF ,20%,50ν 72982 8005D9AABZ5U104M
A36C330 281-0775-00 CAP .,FXD ,CER DI :O . IUF ,20%,50V 72982 8005D9AABZ5U104M
A36C410 281-0775-00 CAP .,FXD,CER DI :O . l UF ,20%,50V 72982 8005D9AABZ5U 104M
A36R110 315-0221-00 RES .,FXD,CMPSN :220 OHM,5%,0 .25W 01121 CB2215
A36R210 315-0221-00 RES ., FXD ,CMPSN :220 OHM,5%,0 .25W 01121 CB2215

A36R430 315-0223-00 RES .,FXD ,CMPSN:22K OHM,5%,0 .25W 01121 CB2235
A36R530 315-0223-00 RES .,FXD,CMPSN:22K OHM,5%,0 .25W 01121 CΒ2235
Α36Α531 315-0223-00 RES ., FXD,CMPSκ:22K OHM,5%,0 .25W 01121 CΒ2235
Α36Α532 315-0223-00 RES .,FXD,CMPSN :22K ΟΗΜ ,5%,0 .25ω 01121 CB 2235
Α36Α541 315-0223-00 RES .,FXD,CMPSN:22K OHM,5%,0 .25W 01121 CB2235
Α36Α542 315-0223-00 RES .,FXD,CMPSN :22K ΟΗΜ ,5%,0 .25ω 01121 CB2235

A36R543 315-0223-00 RES .,FXD,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A36R544 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A36R545 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CΒ2235
A36R630 315-0223-00 RES .,FXD ,CMPSN :22K ΟΗΜ ,5%,0 .25ω 01121 CB2235
A36R631 315-0223-00 RES ., FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
A36R632 315-0223-00 RES ., FXD ,CMPSN :22K ΟΗΜ ,5%,0 .25W 01121 CB2235

Α36Α641 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
Α36R642 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
Α36Α643 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
Α36Α644 315-0223-00 RES .,FXD ,CMPSN :22K OHM,5%,0 .25W 01121 CB2235
Α36Α645 315-0223-00 RES .,FXD ,CMPSN:22K OHM,5%,0.25W 01121 CB2235
A36U 320 156-0469-00 MICROCIRCUIT,DI :3-LINE ΤΟ 8-LINE DECODER 01295 SN74LS138N

A36U520 156-0470-02 MICROCIRCUIT, DI :8 ΙΝΡ DATA SEL W/3 STATE 01295 SN 74LS251
A36U620 156-0470-02 MICROC IRCUIT,DI :8 ΙΝΡ DATA SEL W/3 STATE 01295 SN 74LS251
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Α37 --- ---------------- - CK 'Γ BOARD ΑSSΥ : ΒUΤΤΟΝ
A37 DS820 150-1036-00 LAMP,LED :RED ,3 .OV ,40MA 01295 TIL 209Α
A37 DS I000 150-1036-00 LAMP,LED :RED,3 .OV ,40MA 01295 TIL 2Π9Α
Α37S Ι 10 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S210 131-2202-00 CONTACT ,E I.E C : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S220 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

Α37S230 131-2202-00 CON' ΓACT , ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S240 131-2202-00 CONTAC'Γ ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S250 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
Α375260 131-2202-00 CONTACT, ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S270 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

S37S300 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

S37S310 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

S37S320 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

S37S330 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S350 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S360 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S370 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPE R 52961 ΕΝG#8000

A37S410 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S420 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S430 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A37S450 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S460 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S470 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A37S510 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S520 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A37S530 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S550 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S560 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S570 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A37S610 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S620 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S630 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S650 131-2202-00 CONTAC'Γ , ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

Α37S660 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A37S670 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

Α375710 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A37S720 131-2202-00 CONTAC'Γ , ELEC : BERYLLIUM COPPER 52961 ENG#8000

A37S730 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

Α375750 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S760 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S770 131-2202-00 CON'ΥACT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S810 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S820 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S830 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

Α375850 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
A37S860 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000
Α375870 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000
A37S910 131-2202-00 CON'rA CT ,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S920 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S930 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S950 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000

A37S960 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ΕΝG#8000

A37S970 131-2202-00 CONTACT ,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A37S1010 131-2202-00 CONTACT,ELEC : BERYLLIUM COPPER 52961 ENG#8000

A37S1020 131-2202-00 CONTACT ,ELEC : BE RYLLIUM COPPER 52961 ENG#8000
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A37SIO30 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37SIO50 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A37SIO60 131-2202-00 CONTACT, ΕLEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37SIO70 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S1110 131-2202-00 CONTACT,EI.EC :BERYLLIUM COPPER 52961 ENG#8000
λ37S1120 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000

A37S1130 131-2202-00 CONTACT,ELEC :BERYI,LIUM COPPER 52961 ΕΝG#8000
A37SI150 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37SI160 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S1210 131-2202-00 CONTAC'T,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S1240 131-2202-00 CONTAC'T,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A37S1250 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000

A37S1260 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S1270 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
Α37S Ι 310 131- Ζ202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
Α37S Ι 330 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S1340 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S1350 131-2202-00 CONTACT, Ε'LEC :BE RYLLIUM COPPE R 52961 ΕΝG#8000

A37SI360 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
Α37S1370 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝ G4έ8000
A37S1400 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
A37S1410 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37S1430 Ι 31-2202-00 CONTACT, ΕLEC :BERYLLIUM COPPER 52961 ENG#8000
A37S1440 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000

A37S1450 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ENG#8000
Α37SΙ460 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝG#8000
A37SI470 131-2202-00 CONTACT,ELEC :BERYLLIUM COPPER 52961 ΕΝC4f8000
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Component No .
Tektronix Serial/M o d el No .
Part No . Eff Dscont Name & Description

Mfr
Code Mfr Part Number

CHASSIS PARTS

C16 290-0628-00 CAP ., FXD, ELCTLT :950UF ,+50-10%,200V 56289 36D 7560
C17 290-0628-00 CAP ., FXD, ELCTT, T :950UF ,+50-10%,200V 56289 36D7560
C37 285-0938-0 ο CAΡ ., ΣΧD, PLSTC :0 .03Uε ,5%,60ον 56289 Aε8BIG303J004
C83 283-0001-00 CAP .,FXD,CER DI :0 .005UF ,+100-0%,500V 72982 831-559Ε502Ρ

DL5 119-1048-00 CKT BOARD ASSY : DELAY LINE 80009 119-1048-00

DS4 150-0048-01 LAMP , INCAND :SV ,0.06A,SEL 08806 683AS15
DS5 150-0048-01 LAMP , INCAND :5V ,0 .06A,SEL 08806 683AS15
DS15 150-1061-00 LT EMITTING DIO : RE D,660NM ,50MA ΜΑΧ 27014 SJ62775
DS114 150-0048-01 LAMP , INCAND :5V,0 .06A,SEL 08806 683Α515
DS120 150-0048-01 LAMP , INCAND :5V ,0 .06A,SEL 08806 683AS15
DS121 150-0048-01 LAMP , INCAND :5V ,0 .06A,SEL 08806 683Ας 15

Fl o 159-0017-00 FUSE ,CARTRIDGE :3AG,4A,250V ,FAST BLOW 71400 ΜΤΗ4

FL10 119-0420-00 FΙLTER , RFI :6A,250VAC,400HZ 02777 Σ-11935-6

L21 108-0544-00 COIL,TUBE DEFLE :TRACE ROTATOR 80009 108-0544-00
L22 108-0605-00 COIL,TUBE DEFLE :Y AXIS ALIGNMENT 80009 108-0605-00
L37 108-0761-00 COIL,RF :1MH 80009 108-0761-00
L81 108-0685-00 COIL,RF :80NH 80009 108-0685-00
L82 108-0685-00 CO IL,RF :80NH 80009 108-0685-00

Q28 151-0656-00 TRANSISTOR :SILICON,NPN 04713 SJE1972
Q34 151-0632-00 TRANS ISTOR :SILICON,NPN 04713 SJE 1946
Q40 151-0632-00 TRANS ISTOR :SILICON,NPN 04713 SJΈ 1946
Q58 151-0657-00 TRANSISTOR :SILICON,PNP 04713 SJE 1973
Q74 151-0656-00 TRANSISTOR :SILICON,NPN 04713 SJE1972
Q94 151-0657-00 TRANSISTOR :SILICON,PNP 04713 SJE 1973

Q122 151-0349-00 TRANSISTOR :SILICON , NPN ,SEL FROM ΜJΕ2801 04713 SJΕ 924
Q126 151-0477-00 TRANSISTOR :SILICON,NPN 04713 SJE374

Α55 311-1375-00 RES .,VAR,NONWIR :PNL ,1OK OHM,1W 01121 73MIG04OL 103M
Α83 307-0292-15 RES .,FXD,FILM :182 OHM W/ PEAKING CO IL 80009 307-0292-15

S10 260-1709-00 SWITCH,PUSH :POWΕR 77342 Α9Μ1-762-6-3
S12 260-1300-00 SWITCH ,SLIDE : DPDT,3A,125VAC 82389 46206LFE
S15 260-0247-00 SWITCH,PUSH :SPST,lA,115VAC 81073 30ΥΥ 1009
S16 260-1812-00 SWITCH,SLIDE : DPDT,0 .5A ,125VAC/VDC 82389 ΙΙΡ-1076
ς72 260-0677-00 SWITCH,THRMSTC :NC,OPEN 70,CL53 .5,10A,240V 73803 20700LA 506-2054
S99 260-0450-00 SWITCH ,SLIDE :3 POS,DOUBLE POLE 82389 11D-1007

Τ110 120-1183-00 XFMR,PWR,STPDN :HIGH FREQUENCY 80009 120-1183-00

ν21 154-0644-09 ELECTRON TUBE :CRT,P11, INT SCALE 80009 154-0644-09
(OPTION 78 ONLY)

ν21 154-0644-05 ELECTRON TUBE :CRT, Ρ31 PHOSPHOR 80009 154-0644-05



Symbols

Graphic symbols and class design ation letters are
based on ANSI Standard Υ32.2-1975.

Logic symbology is based on ANSI Υ32.14-1973 in
terms of positive logic. Logic symbols depict the logic
function performed and may d iffer from the manufac-
t urer's data.

The overli ne on α signal n ame indicates that t he sig nal
performs its intended fu nction when it is in the low state.

Ab breviations are based on ANSI Υ1 .1-1972.

Ot her ANSI standards th at are used in the preparation
of diagrams by Te ktro nix, I nc. are:

The information and special symbols

Assembly Numbers and Grid Coordinates

Eac h assembly in th e instrument is assign ed an
assembly number (e.g ., Α20) . The assembly n umber
appears on t he circuit board outli ne on t he diagram, in the
title fo r t he circuit board component locatio n illustratio n,
and in t he loo k up table for the sc hematic d iagram and
correspond i ng component locator illustration . The
Replaceable Electrical Parts list is arranged by assemblies
in numerical sequence ; t he components are listed by
component number `(see following illustration for
constructi ng α component n um ber).

Cam Switc h
Clos ure C h a r t

	

_.
(Dot i ndicates
switch clos ur e)

E tch ed Ci rc u it Boa rd
Outline d in Black

ιC ty p e _ .~ . ...:_ .. .- .::,

Test Voltage

H eat Si nk

Boa rd N am e

Tekt r o n ix Pa r t No . __
fo r ci rc u it boards

Ι

Υ14.15, 1966

	

Drafti ng Practices .
Υ14.2, 1973

	

L i ne Conventions and Letteri ng .
Υ10.5, 1968

	

Letter Symbols for Quantities Used in
Electrical Science an d Electrical
Engi neeri ng.

Component Values

Electrical components shown on t he diagrams are in
the following units unless noted otherwise :

Capacitors =-= Values one or greater are i n picofarads (pF) .
Values less t han one are in microfarads
(μF) .

Resistors =- Ohms (Ω) .

below may appear in this manual.-

The schematic diagram and circuit board component
location ill ustration have gri ds. Α lookup table with the
grid coordi nates is provi ded for ease of locati n g the
component. 0η 1 γ the components illustrated onthefacing
diagram are listed in the looku p table. When more t han
one schematic diagram is used to illustrate the circuitry on
α circuit board, th e circuit board illustration may only
appear opposite the first diagram on which it was il-
lustrated; the look up table will list t he diagram number of
other diagrams that the circuitry of the circuit board
ap pears on .

ILLUSTRATION

American National Standard Institute
1430 Broadway

New York, New York 10018

Mod ified Compone nt -See
Parts L ist (De picted in grey,
or wit h gr ey o u tli n e)

WW
Βοχ - I de ntifies Pan el
on r ols, Co nn ector s a nd

Indicato r s

Selecte d val u e, see P a rts L ist
and M aintena nce Sectio n for
Selectio n Criteria



BOARD LOCATOR
BY

ASSEMBLY NUMBER

BOA RD LOCATOR
BY

BOAR D NAME

Assembly Board
Number Name

Board^
_�

Locαtιοη(Uηit)
Schematic
Lοcαtιοη

Figure 7-1 . 7854 Ci rcuit Βι

.η.= . -

Α1 G r atic ule Lig h s
Α2 Mode Switch
Α3 Fr nt P anel Keyboa rd Elect .
Α4 Front Panel Button

- .

Display
Acqu isitio n
Display
Display

_ .. .

17
2

18,36
18

Α5 Intensity Control Display 2,14,17
Α6 Pot Adjust Display 14,17
Α7 Αυχ R egulator Display 38
Α8 Mot her Display 37

Α9 Horizontal Chann el Switch Acqu isition 10
Α10 Horizontal Inte r connect Acqu isitio n 10
Α11 Main Inte rface Acquisition 3,4,5,6,10
Α12 Control R ectifier Power S upply 15

Α13 Trigge r Amplifier Acqu isitio n 5,6
Α14 L ogic Acqu isition 4
Α15 Signal Ou tpu t Acquisition 12
Α16 Fa n Disp lay 16

Α17 Horizo ntal Amp lifie r Disp lay 11
Α18 V ertical Am p lifier Disp lay 9
Α19 Ver tical C han n el Switch Acqu isition 7
Α20 H ig h V oltage Disp lay 14

Α21 Ζ-Axis Display 13,14
Α22 Low V oltage Reg u lato r Power Supp ly 16
Α23 I n ve r te r Power Supp ly 15
Α24 Delay L ine Disp lay 9

Α25 Digitize r Disp lay 8, 20,26
Α26 Control Logic Disp lay 21,22,23,24,25
Α27 ΜΡU Disp lay 27,28,36
Α28 RAM Disp lay 30

Α29 Disp lay Display 31,32,33,34
Α30 GΡΙΒ Disp lay 35
Α31 ROM Disp lay 29
Α32 Rea r Panel Connecto r Display 36

Α33 Χ-Υ Compensation Acqu isitio n 10
Α34 Disp lay Follower Acqu isitio n 3
Α35 Disp lay Followe r Acqu isition 3
Α36 Calc u lato r Key b oa rd Wavefo r m Calc u lato r 19,36
Α37 Calculato r Bu tton Waveform Calc u lator 19.:__

Boa rd
___ . .

Assembly _ Boa rd schematic-._
,...._

Name Number 0 Location(Unit) Location Ο

Αιιχ Regu lato r Α7 Display 38
Calc u lato r K ey boa rd Α36 Waveform Calc u lato r 19,36
Calculator Button Α37 Waveform Calculato r 19
Control Logic Α26 Disp lay 21,22,23, 24,25

Cont rol Rectifier Α12 Power Supp ly 15
Delay L ine Α24 Disp lay 9
Digitizer Α25 Display 8, 20,26
Display Followe r Α34 Acqu isitio n 3

Disp lay Followe r Α35 Acqu isition 3
Display Α29 Acquisition 31,32,33,34
Fan Α16 Disp lay 16
Fr ont Panel Key boa rd E lect Α3 Display 18,36

Fr ont P anel Button Α4 Display 18
G PIB Α30 Display 35
G r atic u le Lig hts Α1 Disp lay 17
H ig h Voltage Α20 Display 14

Horizontal Channel Switch Α9 Acqu isitio n 10
Hor izon tal Amplifier Α17 Disp lay 11
Hor izontal Interconnect Α10 Acq uisition 10
Intensity Cont r ol Α5 Display 2,14,17

Inve r te r Α23 Power S upply 15
Logic Α14 Acqu isition 4
Low Voltage Regulator Α22 Power S upply 16
MPU Α27 Display 27, 28, 36

Main Interface All Acqu isition 3,4,5,6,10Mode Switch Α2 Acquisition 2
Mot her Α8 Display 37
Pot Adju st Α6 Display 14,17

RAM Α28 Display 30
ROM Α31 Display 29
Rea r Panel Connecto r Α32 Display 36
Signal Output Α15 Acqu isitio n 12

Tr igge r Amp lifie r Α13 Acqu isitio n 5,6
V ertical Am p lifie r Α18 Disp lay 9
V ertical Channel Switch Α19 Acqu isition 7
X-Y Compensation Α33 Acquisition 10
Ζ-Axis Α21 Disp lay 13,14
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NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARYDUE TO VENDOR CHANGES OR INSTRUMENTMODIFICATIONS.

PLASTIC-CASED TRANSISTO R S

SIN GLE DUA L

METAL-CASED TRAN SISTORS

I NDEX

C
Β

Ε

INDEX

HIG HEST PIN
NUMBER

INTEGRATED CIRCU ITS -

-------LIGHT-EMITTING
JSIGNAL DIODE J L DIODE (L.E.D .)

F igure 7-2 . Semiconducto r Lead Configurations .

PLASTIC-POWER L_DARLINGTO N .,_ ,
TRANSISTORS TRANSISTOR

IN DEX I NDEX INDEX

PIN NUMBER
SEQUENCE PATH :
IC P I NS ARE NUMBERED
COUNTERCLOCKWISE
FROM THE IN D EX
(V IEWED FROM THE TOP) .

2874 . -201B

REV JUL 1981



CHASSIS MOUNTED PARTS

CIRCUIT SCHEM SCHEM
NUMBER NUMBER LOCATION

L37 15
L81 9
L82 9



7854
2074-235

REVΑ MAR 1961



7874-235
REV Α MAR ΙΤθΙ

~ <F> Ι Ι

	

σ1.

	

-α

Σ °m

CABLE DISTRIBUTION

Δ
ΖΟ



7854

COMPONENT NUMBER EXAMPLE

Ο23

J40
R27

R31

Component Numb er

Α23 Α2 R 1234~r Υ

Assembly _

	

~

	

Stheml'!ιε
Cιιευe

N um ber

	

Subassembly ~ Number
Num ber Of used)

©Static Sensitive Devices
See Maintenance Section

017
015

" CR26
R26

C27

Chassis mounted components have no AssemblyNumber
lifefi-See end of Replaceable Electrical Parts List

R13

R35
R34

R32

R33

C16

R16
R 19

R36
R24 C1
R23

R15 R25

C22 R22

Ρ38

	

C70 Ρ 70 Ρ17

Q121 Ν
άυ

R121

U1

Ν
ησ

R 1 R 2 R 3 R 4 R5

U70 1 U73

0114

eε

Ρ 114

Q120

ωm
σ
υ

R102 R58

5109

CR58

R9
R8
R7
R 6

Ρβ 2

D5101 DS102 DS103 D5104 DS105

	

DS106 DS107

Figure 7-3 . A2-Mode Switch circuit board assembly .

U 51

R74



PARTIAL Α 5 ASSY

CI R C U IT SCHEM Β (
NUMBER LOCATION LOC.

Ρ 114 G4

MODE!

Partial Α5 ASSY also show, σ,

CHASSIS MOUNTED PA

Α2 ASSY

CIRCUIT SCHEM θι
NUMBER LOCATION L01

C1 C1
C15 Α4
C16 Α4
C22 Α3
C27 84
C61 01
C62 03
C70 F1
C72 E3

CR 26 84
CR 58 CS
CR 89 F4
CR 90 F5
CR 91 F3
CR 92 F3
C R 93 F4
C R 94 F4
CR 95 F4
C R 96 F4
C R 97 F4
C R 98 F4
C R 99 F5
C R 100 G3
C R 101 G3
C R 102 G4
C R 103 G4
C R 104 G4
CR105 G4
C R 106 G4
CR107 G4
CR108 G4
CR109 G5
CR117 G4
CR118 G4
CR 121 G5

DS101 F3
DS102 Fα
DS103 F4
DS104 F4
D5105 F4
DS106 F4
D5107 F4
D5108 F4
D5109 F4

J40 Θ 4

L31 84

Ρ 2 Α 2
Ρ 3 Α 2
Ρ4 Α 2
Ρ 5 Α 2
Ρ9 Β 2

CIR CUIT SCHEM Βί
NUMBER LOCATION LOC

DS2 Α1 CH.
DS4 Α2 CH.
DS5 Α2 CH.



CI RCU IT
NUMBER

C1
C15
C16
C22
C27
C61
C62
c/o
C72

CR26
CR58
CR89
CR90
CR91
CR92
CR93
CR94
CR95
CR96
CR97
CR98
CR99
CR100
CR701
CR102
CR703
CR104
CR105
CR106
CR107
CR108
CR109
CR717
CR118
CR121

DS101
DS102
DS103
DS104
DS105
DS106
DS107
DS108
DS109

L31

Ρ 114

MOD E SWITCH AND CALI BRAWR DIAGR AM 2

J40

Ρ 2
Ρ3
Ρ4
Ρ 5
Ρ9

PARTIAL Α5 ASSY

CI RCU IT SCHEM BOA RD
NUMBER LOCATIO N LOCATIO N

G4 Cl

Partial Α5 ASSY also shown on diagrams 14 and 17.

CI RCU IT SCHEM BOAR D ι CI RCU IT SCHEM BOA RD
NUMBER LOCATIO N L OCATIO N / NUMBER LOCATION LOCATION

-,

	

V

SCHEM BOA RD Ι CI RCU IT SCHEM BOA RD
LOCATIO N LOCATIO N Ι NUMBER LOCATION LOCATION

Fl E2 R35 84 Β 3
Α 3 D2 R36 84 C3
C3 G2 R54 D3 Η 3
G5 G2 R56 D3 Η 3
C2 Η 2 R56 D3 Η 3
Dl E2 R58 C5 F3
F2 12 R72 Ε 1 E2
F2 Η 1 R74 E2 Η1
G4 E3 R75 F3 J2
Β 2 Η 3 R81 E3 Η 2
C2 Η 3 R82 E4 11
C4 Η 3 R83 E4 J2
Η 3 J1 R84 E4 J2

R85 E4 13
Α4 82 R86 E4 13
Α4 82 R87 E4 J3
Α4 82 R88 E4 J3
F3 J2 R91 F3 J2
F3 Κ 2 R92 F3 J2
F4 Κ 2 R93 F4 J2
F4 J2 R94 F4 J2
F4 Κ 2 R95 F4 13
F4 Κ 2 R96 F4 Κ3
F4 J2 R97 F4 J3
F4 Κ 2 R98 F4 Κ 3
F5 Κ 2 R99 F4 Κ3
G4 E3 R102 G4 F3
G5 E3 R121 G5 D2
G5 D2

S1 Α 1 D4
81 C4 S2 Α 1 Η4
87 C4 S40 83 84
81 D4 S109 G3 F4
Β 1 D4 S170 G3 Κ 4
81 E4
Cl G3 Ul C1 D3
C1 G3 U51A D2 G3
C1 G3 U51 Β D3 G3
Cl G3 U51 C D2 G3
Α 4 Β 2 U51 D D2 G3
Α 4 Β 2 U52A D4 13
Α 4 82 U52B D4 13
Α 4 Β 2 U52C D4 13
Α 4 82 U52D D4 13
Α 4 Β 1 U61 D1 G3
Α 4 C3 U62 D3 Η3
Α 3 D3 U70A E2 El
Α 4 C3 U70B E2 El
Α 4 C3 U71 El G2
Α 4 D2 U72 E3 Η 2
Β 4 83 U73A El F1
Β 4 Β3 U73B E2 F1
Β4 83 U73C E2 F1
Β4 Β3 U73D El F1
84 83
Β 4 83

SCHEM BOARD CI RCU IT
LOCATIO N LOCATIO N NUMBER

Cl C3 Ρ 17
Α4 C2 Ρ 38
Α4 C3 Ρ 62
Α3 C3 Ρ62
Β 4 Β 3 Ρ 63
Dl F3 Ρ 70
D3 Η 3 Ρ 73
F1 D2 Ρ 74
E3 Η2 Ρ 714

Ρ 115
Β 4 Β 3 Ρ 115
C5 G3 Ρ 115
F4 E5 Ρ 154
F5 15
F3 11 015
F3 J2 017
F4 J2 023
F4 J2 Q91
F4 12 Q92
F4 13 093
F4 J3 094
F4 J3 Q95
F5 J2 096
G3 J3 Q97
G3 J3 098
G4 J4 Q99
G4 J4 Q114
G4 J4 0120
G4 J3 Q121
G4 14
G4 14 R1
G4 J4 R2
G5 15 R3
G4 J4 R4
G4 14 R5
G5 D2 R6

R7
F3 C6 R8
F4 C6 R9
F4 D6 R12
F4 D6 R13
F4 E6 R14
F4 G6 R15
F4 Η 6 R16
F4 Η 6 R17
F4 16 R19

R22
Β 4 Β 3 R23

R24
Β 4 Α 3 R25

R26
Α2 Α 3 R27
Α2 Α 2 R31
Α2 E5 R32
Α2 15 R33
Β 2 D3 R34

CI RCU IT SCHEM BOA RD CI RCU IT SC HEM BOAR D CI RCU IT SCHEM BOARD
^NUMBER LOCATION LOCATIO N NUMBER LOCATION LOCATION NUMB ER LOCATION LOCATION}

DS2 Α 1 CHASSIS DS114 Η4 CHASSIS_ J1 Α1 CHASSIS
DS4 Α2 CHASSIS DS120 Η5 CHASSIS
DS5 Α2 CHASSIS DS121 Η5 CHASSIS
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HOOF SWITCH

LEFT σ --~

ALT Ε _ _1

5 ι___
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0 .4 V DC OUTPUT.
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540
ΓCALIBRATOR

NOTE :
% FOR CALI B RATION PU RPOS E S ON LY D EPRESS
4V AND .4 Υ
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I7CN E5 SIMULTANE O U S LY
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COMPONENT NUMBER EXAMPLE

0102MORK.

`°
ι ~ 1)5102. ` /~

~~(~-6~w~

	

~ ~~~~ ~ ~.15v
14

MODE SWITCH AND CALIBRATOR

| u~~l|" T- To P554°v ~ P5°

	

~

^~w T] ~
Y"! ~

	

~~



Φ
σ

061 φ
σ

Μ Q64
σασ

σ

COMPONEN T NUMBER EXAMPLE
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MAIN I NTERFACE DIAGRAM 3

PARTIAL All ASSY

Partial Al 1 ASSY also shown on diagram 4, 5, 6, and 10.

CI RCUIT
NUMBER

SCHEM
LOCATION

BOAR D
LOCATION

CI RCUIT
NUMBER

SCHEM
LOCATION

BOAR D
LOCATION

CI RCUIT
NUMBER

SCHEM BOARD
LOCATION LOCATION

C3t Θ2 C1 Ρ73 85 C1 R83 D4 G7
C4t θ2 02 Ρ77 Ε1 G7 R89 F 5 17
C7 Α3 F6 Ρ82 Α3 F 1 890 D5 Η7
C14t Α4 E2 Ρ82 G1 F1 R 102 F1 J2
C21t 84 E2 Ρ83 Η1 F 1 R104 F2 J5
C77 E3 Η7 Ρ95 F 1 G1 R105 F2 J5
C86 D5 17 Ρ99 F2 11 R106 F2 Κ5
C87 05 17 Pi 15 G2 J 1 R107 F3 Κ5
C112 F2 Η4 Ρ130 Η 1 G7 R108 F3 J4
C116 F2 Κ4 Ρ132 Η2 G1 R 111 F2 Η5
C119 G1 C6 Ρ135 Η2 14 R112 F3 G4
C120 G1 GS Ρ138 Η3 Α2 R113 F3 Η4
C121 G1 F2 Ρ153 G4 J 1 R116 G2 κ4
C122 G1 03 Ρ176 G5 Α3 R117 G2 κ4
C123 G1 F2 017γ Α4 Ε1 R135 F3 Κ 5
C124 G1 F2

Ο19γ 84 Ε1 R136 F3 G6
C125 G1 C3

Ο27 ξ Α5 Β1 R137 F4 1 2
C126 G1 16

0361 85 C2 R138 F 3 Κ2
C127 G1 Β4

061 CS Α5 R 139 G3 κ2
C128 G1 J4

064 DS Α5 R 140 G3 Κ2
C129 G1 C4

0139 G3 Κ2 R 143 G3 Η2
C130 G1 14

0147 G3 Κ2 R 145 G3 12
C131 G1 D5 R 146 G3 κ3
C132 G1 14 R2 Β2 C2 R 147 G3 Κ3
C133 G1 C4 R31 Β2 C1 R 148 G3 Κ3
C134 G1 J4 R4 Α2 C2 R 156 G4 J5
C143 G3 Η2 R7 Α3 F6 R 158 F4 G6
C160 Η4 Κ2 R8 83 C6 R159 G4 J7

R13t Α4 E2 R160 Η4 Κ1
CR 19t 84 C1 R14t Α4 E2 R 161 F4 J5
CR49 D3 16 R15t Α4 E2 R162 G4 Κ2
CR63 C5 Α5 R16t Α4 E2 R163 F4 67
CR77 E3 Η7 R17t Α4 E2 R164 F4 Κ 6
CR79 F3 16 R 18t Α4 E2 R165 F4 Ηι
CR 82 03 G6 R20't Α4 Ε1 R166 GS G7
CR84 F4 Η6 R21 t 84 D2 R167 G5 J 7
CR113 F3 Η4 R22t Β4 E1 R176 G4 J 2
CR116 F2 Κ5 R 23'Υ Β4 D1 R178 G4 Κ 1
CR117 G2 Κ4 R26t Α5 Α2 R 179 G4 Κ 1
CR136 F3 G6 R27 ξ Β5 Β1 R 181 F4 Κ2

R28t 85 Β1 R 182 G4 Κ1
J 1 Α1 82 R29t Β5 Β1
J 2 C1 E2 R34t Β5 E3 U 32At Β4 D2
J 3 D1 G2 R36t Θ5 C2 U 32 B t Θ4 D2J4 F 1 J2 R37γ Θ5 C2 U 32C1 84 D2
J 13 Α4 C3 R42 D1 12 U32Dt Β4 D2
J 27 Α5 Α1 R44 C2 15 U 33 t 84 D2J31 Α5 D2 R46 D2 GS U60 B D4 15J43 C2 L4 R47 D3 G5 U60C D4 15J 157 G4 Κ6 R52 C3 E6 U60D D4 15J 164 G4 L5 R53 C3 E6 υ65Α E5 Θ3J 165 G4 L5 R 61 C5 Α5 U65 B D5 83J 166 G4 L5 R 62 C5 Θ5 U65C E5 83J 167 G5 L5 R 63 CS Α5 U65D E5 R 3
J 168 G4 ι6 R 64 D5 Α5 U65E C5 83

R 65 E5 Α4 U 143 G3 G7
Ρ6 81 D1 R 66 D5 83 U161A F4 J 1
Ρ10 Α1 J 1 R 67 E5 84 U 161 B G4 J 1
Ρ17 Α4 C1 R 68 E5 Β3 U161C G4 J 1
Ρ17 F5 C1 R74 D2 15 U 161 E G4 J 1
Ρ17 G3 C1 R 77 E3 Η7 U 161 F F4 .11
Ρ29 G4 Κ1 R81 03 G6
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CI RCU IT SCHEM BOA RD Ι CIRCUIT SCHEM BOA RD
NUMBER LOCATIO N LOCATIO N

	

NUMBER LOCATION LOCATION

	

NUMBER LOCATION LOCATIO N

CS 82 F3
C12 Β 2 F3
C13 82 F3
C27 C1 12
C30 C2 Η3
C32 C1 Η2
C33 C2 G2
C36 C2 G2
C37 C2 Η 2
C109 D3 82
C112 C3 C3
C122 Α 4 C2
C124 F3 Α 1
C129 G3 Β 1
C139 F3 Ε 1
ς 146 G3 F2
C152 84 D2
C171 E4 C2
C176 Β 5 C1
C190 E3 C2
C201 G4 Η 2
C202 G4 Η 1
C203 G4 Η 3
C206 G4 Η 2
C207 G4 Η 2
C208 G4 C1

CR16 C1 Κ 1
CR17 C1 Κ 2
CR44 D1 G2
CR45 D1 G2
CR61 F1 Κ 1
CR62 F1 Κ 2
CR109 D3 Β 2
CR112 C3 C3
CR124 F3 Α3
CR129 G3 Α3
CR137 F3 E2
CR139 F3 Ε 1
CR143 F3 F2
CR146 G3 F2
CR156 64 Α2
CR159 D4 D3
CR161 C4 D2
CR162 D4 D3
CR176 Β 5 C1
CR177 Β 5 C1

J73 F2 D2
J89 Α 3 D1
J 172 Α 5 D1
J210 G5 C1

L12

	

Β 3 12
L26

	

C1 12
L29 C2 Η 3
L201 G4 Η 1
L202 G4 Η 1
L203 G4 12
L207 G4 Η 2

LR35 C2 G2
LR47 D2 G2
LR57 E2 G3
LR84 G2 F2

M AI NFRAME LOGIC DIAGRAM 4

041 D2
Q49 E2
Q63 G1
067 F 2
Q77 F1
Q79 F1
Q103 C3
0119 E3
0127 G3
Q132 G3
Q136 E3
0141 F3
Q142 F3
0146 G3
Q150 Β 4
0157 Β 4

R1

	

Α1
R2 Α1
R3 Β 2
R4 Β 2
R8 82
R9 Β 2
R11

	

Β 2
R12 82
R13 82
R16 81
R17 C1
R21

	

Β 1
R22 Β 2
R23 Β 2
R26 C1
R27 C1
R29 C2
R30 C2
R36 C2
R39 D1
R40 D1
R41 D2
R45 D1
R48 D2
R49 E2
R51 Ε2
R53 G2
R 58 E2
R62 F1
R63 I'1
R66 F2
R67 FL
R68 F2
R76 F1
R77 F1
R78 I'1
R79 F1
R80 I'1
R81

	

F1
R86 G2
R87 G2
R101 C3
R102 C3
R103 C3
R106 D3
R107 Α3
R109 D3
R113 D3

E3
G3
F2
Ε 1
J 2
J 2
D3
C2
Α 1
Β1
E2
E2
F2
F3
82
Α2

J 1
J 1
Ι 1
Ι 1
F3
Η 3
Ε 3
12
F3
Κ 1
Κ2
12
Η 2
F3
Η 2
12
Η 3
Η 3
F2
E3
E3
E3
G2
F2
G3
G2
G2
G2
Κ 2
F2
Ε 1
Ε 1
Ε 1
Κ 1
J 1
J 2
J 2
J 2
J 2
F2
11
E2
D2
D3
E3
Α3
Β 3
83

R121 Α 4 C3
R122 E3 G2
R126 F3 Α 3
R 127 G3 Α1
R131 G3 Α 3
R132 G3 Β 1
R136 E3 E2
R137 E3 F2
R138 F3 E2
R139 F3 Ε 1
R141 F3 E3
R142 F3 E3
R143 F3 F2
R146 G3 F3
R147 G3 F2
R150 Β 4 81
R152 83 D2
R153 Β4 C2
R154 Β 4 Α 1
R155 Β 4 Α 2
R156 Α 4 Α 1
R157 Β4 Β 1
R158 Β4 Β 1
R159 C4 D3
R162 E4 D2
R163 D4 C2
R165 D4 Α 2
R166 D4 Β 2
R167 D4 C2
R169 E4 C1
R174 Α 5 D1
R176 85 C1
R177 85 C1
R184 E5 C3
R186 Ε 5 C2
R187 E5 D2
R191 Ε 5 C3
R192 E5 C3
R193 Ε 5 C2
R196 E5 D3
R197 E5 ς 2
R207 G4 Η 2

ΤΡ 21 81 12
ΤΡ 79 G1 J 2
ΤΡ 83 G1 Η 3
ΤΡ 84 G2 F2
ΤΡ 124 F3 Α 3
ΤΡ 129 G3 Α 3
ΤΡ 130 F3 Β 3
ΤΡ 152 Β 3 D2
1" Ρ 162 D4 D2
1Ρ201 G4 G1
ΤΡ202 G4 Η 1



VOLTAG E CO NDITIONS

Th e voltages shown were ta ken with the 7854 controls set as follows : CRT DISPLAY (SCOPE ) ; TRIGGER SOUR CE (VERT
M ODE ) ; VERTICAL M ODE (LEFT ); HOR IZONTAL M ODE (Β ) ; READOUT INT ENSITY (OFF ) . No p lug-in units were i n stalled .

Voltage Conditio ns . The voltages on th e diag r am wer e ta ken using α digital m u ltimeter wit h α 10 MO inpu t impedance
(Tekt r o n ix D M 501 Digital M ultimeter installed in α TIM 501 Power Modu le o r α Tek t r on ix ID13 Digital Mu ltimete r use d
with α readout-e q ui pped 7000-Se ries Oscillosco pe) .
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F ig ure 7-6 . All 3-Trigger Amplifie r ci r c u it boa rd assembly .
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R 1981

Α13
TRIGGER AMPL I FI ER

BOARD
Shown on dι ags-

5&6

Α TRIGG ER S ELECTOR DIAGRAM 5

PARTIA L Al 3 ASSY

CIRCU IT SCHEM BOARD CI R C U IT SCHEM BOAR D
NUMBER LOCATION LOCATION NUMBER L OCATIO N LOCATION

C509 C1 E2 R533 D4 G2
C513 D3 E3 R537 C3 G3
C567 D4 E3 R538 D3 G2
C569 C4 E3 R541 E3 F2
C573 D5 E2 R542 E3 F 2
C588 F 2 E4 R543 E5 E2
C593 F 3 E4 R 544 El E2
C596 F 3 E3 R 545 F 1 E3
C598 F4 E4 R 546 F 1 F3

R 547 F 1 F4
CR521 C2 Η 2 R 548 F 1 F3
CR522 Θ3 Η 2 R 549 F1 F 3
CR526 C3 G3 R 552 F 1 G3
CR548 F1 F3 R 553 F 1 G4
CR549 G1 F3 R 555 F 2 E3

R 556 F1 G3
J 502 Α 1 D1 R 558 F2 F 3
J 512 Α 2 D1 R 562 Β 4 ς 1
J 548 G1 F4 R 563 84 D1
J 562 Α4 C1 R 565 D4 D2
J572 Α 5 C1 R 566 D4 C3

R 567 D4 C3
LR 531 D2 E3 R 569 C5 C3
LR 534 D4 D2 R 571 D5 E3
LR 536 03 E3 R 572 Θ 5 C1
LR 539 D3 D2 R 573 85 D1

R 575 D5 D2
Ρ 554 Α 2 Η2 R 576 D5 E3

R 577 DS E3
Q524 83 Η3 R 579 G4 G3
0548 F 1 F3 R 581 F3 C3
0558 F2 F3 R 582 F3 E3
Q588 F2 E4 R 583 F3 E3
0598 F 4 E4 R 584 F2 D4

R 585 G1 04
R 502 Α 7 C1 R 586 F3 F4
R 503 81 D1 R 587 G3 E3
R 505 D1 F 2 R 588 F 3 E4
R 506 D1 F 2 R 589 G3 Ε3
R507 D1 F 2 R 591 F 3 F 3
R 509 C2 F 2 R 592 F4 E3
R511 D3 E2 R593 F 3 E3
R512 Β 2 01 R594 G4 E4
R513 82 D1 R 595 G4 F 4
R515 D2 F2 R 596 F 3 E3
R516 D2 E2 R 597 G3 E3
R517 D2 E2 R598 F4 E4
R 521 C2 Η 2
8522 θ3 G3 U520 D1 E2
R523 83 Η 2 U526 Θ C4 G4
R 524 83 Η 3 U526C C3 G4
R526 C3 Η 4 υ 532 Β C3 G4
R 527 C4 Η 2 U532C C3 G4
R 532 D2 G3 U580 05 D2

PartialΑ 13 ASSY also shown on diagram 6



Component Number

Al 3R596

A13C596

VOLTAGE CO NDITIONS
Th e voltages shown were ta ken with the 7854 controls set as follows: CRT DISPLAY (SCOPE ) ; TRIGGER SOUR CE (VERT
M ODE ) ; VERTICAL M OD E (LE FT); HOR IZONTA L MODE (Β ) . All va r iab le controls were set to mid - range . No pl u g-in un its
we re installed .

Voltage Condtions. The voltages οη thediagramwere taken using d igital mu ltimeterwith α 10 ΜΩ i nput impedance (Tektron ix
DM 501 Digital Multimeter installe d ίη α ΤΜ 501 Power Modu le or α Tektronix 7D13 Digital Mu ltimeter used with α readou t-
equ ipped 7000-Series Oscilloscop e) .

Selectable Electrical Parts Table
For Diagram 5

Reason For Selection

To ob tain trigger bandwidth

Component Value
_____._,__

10-240Ω

2.7-,---6 .8 ρF
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COMPONENT NUMBER EXAMPLE

Component Numb er

Α23 Α2 R1234
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ρre1ιχ -see en d σ 1 Replaceable Electrical Parts List
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REV Α MAR 1981

Α13
TRIGGER AMPL I FI ER

BOARD
Shown on Dίags 5 & 5

Β TRIGGER SELECTOR DIAG RAM 6

PARTIAL Α 13 ASSY

CI R C U IT SCHEM BOAR D CI R C U IT SCHEM BOARD
NUMBER L OCATIO N LOCATIO N NUMBER L OCATIO N L OCATIO N

C609 C7 82 R633 04 G2
C613 D3 Θ 3 R637 C2 G3
C648 E3 Α 4 R638 D3 G2
C669 C4 83 R641 E3 Α 2
C671 D5 83 R642 E3 Α 2
C673 05 82 R643 E5 82
C688 F2 Β4 R644 Ε 1 82
C693 F3 84 R645 F3 Β3
C696 F3 Θ 3 R646 E3 Α 3
C698 F4 Θ 4 R647 E3 Α3

R648 F3 83
C R 621 C2 G3 R663 84 C1
C R 622 83 Η 2 R665 D4 Α 2
CR 626 C3 G3 R666 D4 Α3

R667 D4 Α3
LR631 D2 C3 R669 C5 Β3
LR634 D4 Β 2 R671 D5 Θ 3
LR636 D3 C3 R673 Β 5 C1
LR 639 03 Θ 2 R675 D5 Α2

R676 D5 Θ 3
Ρ 554 Α 2 Η 2 R677 D5 Θ 3

R681 F3 Α3
0624 Β 3 Η3 R683 F3 83
0688 F2 Β 4 R684 G2 84
Q698 F4 Θ 4 R685 G2 Α4

R686 F3 Α4
R69 C2 Θ 3 R687 G3 Β 3
R603 Β 1 C1 R688 F 2 84
R605 D1 C2 R689 G3 83
R606 D1 C2 R691 F 3 C3
R607 D1 C2 R693 F3 83
R609 D2 C2 R694 G3 84
R611 D3 θ 2 R695 G4 C4
R613 Β 2 C1 R696 F 3 83
R615 D2 C2 R697 G3 Θ 3
R616 D2 θ 2 R698 F4 Θ 4
R617 D2 82
R621 C2 G2 υ526Α C4 G4
R622 Θ 3 G2 U526D C3 G4
R623 Θ 3 Η 2 U532A C3 G4
R624 83 Η3 U532D C3 G4
8626 C3 Η 4 U620 D1 Β 2
R627 C4 Η 2 U680 D5 82
R632 D2 G3

ΡαιοαΙ Α13 ASSY al- shιιωη on dία9,α- 5.



Th e voltages s hown were ta ken with the 7854 controls set as follows: CRT DISPLAY (SCOPE ) ; TR IGGER SOURCE (VERT
MODE) ; VERTICAL MODE (LEFT) ; HOR IZONTAL MODE ( Β) . All va r iable controls were set to m idrange . No p l ug-in units
were i nstalled.

Voltage Conditions. The voltages on the diagram were ta ken using α digital mu ltimeter with α 10 MO input impedance
(Tektron ix DM 501 Digital M ultimeter installed in α TM 501 Power Module or α Tektronix 7D13 Digital Multimeter used
with α readout-eq uipped 7000-Series Oscilloscope .

VOLTAGE CONDITIONS

Selectable Electrical Parts Table
For Diagram 6

Reason For Selection

	

Component Value Τ Ν
_

	

---------------

	

-----
obtain

trigger

bandwidth
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F igure 7-8. Al 9-Vertical Chann el Switch ci rcuit board assembly .
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Α 19
VER1ICAL CHANNEL

SWITCH BOARD
Shown on Diag . 7

Α19 ASSY PARTIAL

VERTICAL CHANNEL SWITC H

CI RCUIT SCHEM BOARD CI RCUIT ςCΗΕΜ BOARC
NUMBER LOCATION LOCATION ΝUΛΛΒΕR Ι ΟCΑΤΙΟΝ L OCATIC

C11 Β 1 C5 0159 D4 E2
C12 Β 2 C5 0160 D4 E2
C13 Β 2 C5 0169 C3 83
C25 Β 2 D6 0170 D3 Γ3
C30 Β 2 D5 Q179 E3 84
C33 Β 2 D6 Q186 E3 85
C37 Β 2 C6 0187 F 3 Β 4
C42 C2 Β 6 0188 Ε 3 Β 4
C50 C2 C5 6233 C4 83
C53 D1 C4 0243 D5 Β 3
C79 E 1 E4
C80 Ε 1 F 4 R 6 Α 1 D4
C83 E2 E2 R 7 Α 2 D5
C88 F 2 E3 R9 Β 1 C4
C111 83 C2 R 11 Β 1 C5
C112 Β3 D2 R 12 Β 2 C5
C113 83 C2 R 13 82 C5
C125 84 Β 1 R 20 Α 2 85
C130 Β4 Β 2 R 21 Α 2 Β 5
C133 Β4 C1 R22 Β 2 Β 6
C137 Β4 C1 R 24 Β 2 D6
C142 C4 D1 R 25 Β 2 D6
C150 C4 D2 R 26 Β 2 D6
C153 D3 D3 R 29 Β 2 D5
C179 E3 Α3 R 30 Β 2 D5
C180 E3 Α 3 R 32 Β 2 D6
C183 E4 Α4 R 33 Β 2 D6
C188 F 3 Β4 R 34 Β 2 C6
C195 F3 C3 R 36 C2 C6
C221 Β 4 E6 R 37 C2 C6
C222 Β 4 E6 R 38 C2 C6
C223 85 D5 R 41 C2 C6
C224 85 E5 R 42 C2 Β 6
C234 C4 Α6 R 43 C2 Β6
C235 C5 D1 R 45 C2 Β6
C242 D5 Α3 R 46 C2 Β5

R 50 C2 Β 5
CR 94 F 1 D4 R 53 D1 C4
CR 95 F2 D3 R 54 D2 C4
CR 99 F3 Ε 5 R 56 D2 Β 5

R 57 D2 Β 5
ill Α 1 D4 R 58 D2 Β 5
J 12 Α 7 C4 R 59 D2 85
J89 F2 E3 R 60 D2 Β 5
J90 F 1 E4 R 63 D1 C4
-1101 Α3 D3 R 65 62 E4
J 102 Α3 C3 R 66 Β 2 E4
J 193 F 3 C4 R 67 Β 2 E4
J 194 F 4 C3 R 69 C2 E4

R 70 C2 E4
L 221 Α 4 E5 R 71 C3 D5
L222 Α 4 E5 R 72 C2 D5
L223 Α 4 Ε 5 R 73 C2 D5
ι22α Α 5 E5 R 79 Ε 1 E4

R80 E2 E3
Ρ 176 Α 2 F 5 R81 Ε 1 E4
Ρ 176 Α 4 F 5 R82 E2 E4
Ρ 176 F 2 F 5 R83 E2 Ε4

R86 Ε 1 Ε2
Q59 D2 Β5 R67 F1 E2
060 D2 85 R88 F 2 E2
069 C2 D4 R91 F 2 D4
070 C2 D4 R92 F2 D3
Q79 E 1 E3 R 94 F 1 E5
086 Ε 2 E2 R 95 F 2 E5
687 F 1 E3 R 97 F 2 E4
Q88 F 2 E3 R 98 F 2 Ε 4
Q99 F 2 Ε 4 R 99 F3 D5



VL'RT'ICAL CHANNEL SWI nCH DIAGRAM

RD
TION

A19 ASSY PARTIAL

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOA
NUMBER LOCATION I nCA71ON NUMBER LOCATION LOCATION NUMBER i nrA71nN LOC_'.e

C11 B1 C5 0159 D4 E2 R106 A4 D3
C12 B2 C5 0160 D4 E2 R107 A4 C2
C13 B2 C5 0169 C3 B3 R109 B3 C3
C25 B2 D6 0170 D3 C3 R111 B3 B2
C30 B2 D5 0179 E3 B4 R112 B3 D2
C33 B2 D6 0186 E3 B5 R113 B3 82
C37 B2 C6 0187 F3 B4 R120 A4 C2
C42 C2 B6 0188 F3 B4 R121 A4 C2
C50 C2 C5 0233 C4 B3 R122 B4 C2
C53 D1 C4 0243 D5 83 R124 84 B2
C79 E1 E4 R125 B4 Bi
C80 E1 F4 R6 A1 D4 R126 84 A1
C83 E2 E2 R7 A2 D5 R129 84 B2
C88 F2 E3 R9 B1 C4 R130 B4 82
C111 B3 C2 R11 B1 C5 R132 B4 C1
C112 83 D2 R12 82 C5 R133 84 Bi
C113 83 C2 R13 BZ C5 R134 B4 Bt
C125 84 B1 R20 A2 B5 8136 C4 C1
C130 B4 B2 R21 A2 B5 R137 C4 C1
C133 B4 C1 R22 B2 86 R138 C4 C2
C137 B4 C1 R24 B2 D6 R141 C4 C1
C142 C4 D1 R25 B2 D6 R142 C4 D1
C150 C4 D2 R26 B2 D6 R143 C4 D1
C153 D3 D3 R29 B2 D5 R145 C4 D1
C179 E3 A3 R30 B2 D5 8146 C4 D1
C180 E3 A3 R32 B2 D6 R150 C4 D2
C183 E4 A4 R33 82 D6 R153 D3 D3
C188 F3 84 R34 B2 C6 R154 D4 D3
C195 F3 C3 R36 C2 C6 R156 D4 D2
C221 84 E6 R37 C2 C6 R157 D4 D2
C222 B4 E6 R38 C2 C6 R158 D4 E2
C223 B5 D5 R4i C2 C6 R159 D4 E2
0224 B5 E5 R42 C2 86 R160 D4 E2
C234 C4 A6 R43 C2 B6 R163 D3 D3
C235 C5 D1 R45 C2 B6 R165 C3 E5
C242 D5 A3 R46 C2 B5 R166 C3 E4

R50 C2 85 R167 C3 82
CR94 F1 D4 R53 D1 C4 R169 D2 C3
CR95 F2 D3 R54 D2 C4 R170 D3 C3
CR99 F3 E5 R56 D2 85 R171 D3 83

R57 D2 85 R172 D3 82
J11 A1 D4 R58 D2 B5 R173 D3 82
J12 A1 C4 R59 D2 B5 R179 E3 A4
J89 F2 E3 R60 D2 B5 R180 E3 B4
J90 F1 E4 R63 D1 C4 R181 E3 84
J101 A3 D3 R65 B2 E4 R182 E3 A4
J102 A3 C3 R66 B2 E4 R183 E4 83
J193 F3 C4 R67 B2 E4 R186 E3 A5
J194 F4 C3 R69 C2 E4 R187 F3 A4

R70 C2 E4 R188 F4 A5
L.2_21 A4 E5 R71 C3 D5 R191 F3 C4
L222 A4 E5 R72 C2 D5 R192 F4 C3
L223 A4 E5 R73 C2 D5 R195 F3 C4
L224 A5 E5 R79 E1 E4 R231 B4 B3

R80 E2 E3 R232 B5 B3
P176 A2 F5 R81 E1 E4 R233 C4 A3
P776 A4 F5 R82 E2 E4 R234 C4 A5
P176 F2 F5 R83 E2 E4 R235 C5 A2

R86 E1 E2 R241 D4 A2
059 D2 B5 R87 F1 E2 R242 D5 A2
O60 D2 85 R88 F2 E2 R243 D4 A2
069 C2 D4 R91 F2 D4
070 C2 D4 R92 F2 D3 U11 82 D5
079 E1 E3 R94 F1 E5 U50 C2 C5
086 E2 F2 R95 F2 E5 U75 D1 D3
087 F1 E3 R97 F2 E4 U117 B4 C2
088 F2 E3 R98 F2 E4 U150 C4 D2
099 F2 E4 R99 F3 D5



VOLTAGE AND WAVEFORM CONDI'T'IONS

The voltages and waveforms shown were obtained with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER
SOURCE (VERT MODE) ; VERTICAL MODE (LEFT); HORIZONTAL MODE (B); READOUT INTENSITY (OFF) .

Voltage Conditions . The voltages were taken with a digital multimeter with a 10 MC2 input impedance (Tektronix DM 501
Digital Multimeter installed in a TM 501 Power Module or Tektronix 7D13 Digital Multimeter used with a readout-equipped
7000-Series Oscilloscope) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 MS2
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7B92 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

A Calibration Fixture (Tektronix 067-0587-01 with controls set as follows : REP RA'T'E (1 KHz) ; STEP RESPONSE (+) ;
AMPLITUDE (6 divisions) was installed in the LEFT VERT compartment of the 7854 and a 7880 Time Base with controls set
as follows : TRIGGERING (P-P AUTO, AC, TNT) ; TIME/DIV (1 ms) was installed in the B Horizontal compartment of the
7854 .

+5 .15V
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VER1"ICAL PICKOFF AMPLIFIER ®IAGRAM 8

PARTIAL A25 ASSY

SCHEM BOARD
LOCATION LOCATION

B3 J3
B3 J3
B3 K3
C3 K3
C3 J1
C3 K2
C3 K2
C3
D3
D2
D2 J2
D2 `
C2 "
C2

	

'
C2 J3
C3 K3
C3 J3
C3 *
D5
D4
C4
C4
C4 K1
C4 K2
C4 J1
C4 K2
C4 '
C1 K2
C1

	

K1
C1 K2
D1 K2
D1 L2
D1 K2
D2 L2
E1

	

K1
E1

	

K1
E1

	

K1
F1

	

K1
E1

	

K1
E1

	

K1
E2

	

'
F2

	

J1
F2
F2

	

J1
F2 J1
E3 J2
F3

	

J1
F3 K1
F3 K1
E5

	

*
F4 K3
F4 K3
E4

	

"
F4 K3
85 K4
85 K3
C5 K3
C5 K3
C5 K3

K2

C3 K2
D2 J2
C1 K2
D1 K2

D1 K1

Partial A25 ASSY also shown on diagrams 20 and 26.

CHASSIS MOUNTED PARTS

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

DL.141 G2 CHASSIS

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

CIRCUIT SCHEM BOARD CIRCUIT
NUMBER LOCATION LOCATION NUMBER

C2 B1 K3 R11
C3 B1 L2 R12
C4 B1 K3 R13
C6 B2 K4 R19
C11 B3 J3 R20
C12 B3 K3 R21
C13 B3 K3 R22
C23 C3 R23
C24 D3 R24
C30 D2 * R30
C33 C2 R31
C40 C3 J3 R32
C42 C3 " R33
C50 D4 * R34
C52 D4 R37
C53 C4 R39
C60 C4 J2 R40
C61 C4 J2 R43
C62 C4 J2 R50
C73 C1 K2 R51
C84 D1 L2 R53
C85 E1 L1 R54
C87 E1 K1 R57
C91 F1 L1 R58
C104 E2 J1 R59
C105 E2 * R60
0106 F2 " R63
C114 E3 J2 R71
C122 E4 R72
C129 F4 K3 R73
C133 B5 J3 R77
C134 B5 J3 R79
0135 B5 K2 R80
C139 C5 K3 R81

R85
CR118 F3 J1 R86
CR119 F3 J1 R87

R91
J141 F2 J2 R92
J193 A4 K2 R93
J194 A2 J3 R103
J241 G2 12 R105

R106
L2 81 K4 R108
L4 B1 K4 R109
L6 B2 K4 R114
L94 E2 K1 R115
L103 E2 R117
L133 A5 K4 R118
L134 85 J3 R122

R124
LR113 E3 J2 8125

R126
P102 A1 J4 R127
P102 A5 J4 R133
P134 B5 J3 R135

R137
093 E1 K1 R138
094 E1 K1 R139
095 E1 K1
0104 E2 J1 U21
0105 F2 J1 U65
0115 F3 J2 U73A
0125 F4 K2 U738

R3 B1 L3 VR85



VOLTAGE CONDITIONS

The voltages shown were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPEj ; TRIGGER SOURCE (VERT
MODEj ; VERTICAL MODE (LEFTj; HOPIZONTAL MODE (Bj; READOUT INTENSITY (OFFj . No plug-in units were installed .

Voltage Conditions . The voltages on the diagram were taken using a digital multimeter with a 10 MS2 input impedance
(Tektronix DM 501 Digital Multimeter installed in a TM 501 Power Module or a Tektronix 7D13 Digital Multimeter used
with a readout-equipped 7000-Series Oscilloscope .

Selectable Electrical Parts Table

A25C42

A25C52

For Diagram 8

Component Number Reason For Selection Component Value

-. .~. ~ ._ .YA25R32~._
_, ~ __ _. . . _._ ., _ ___ _ ~ v _ . .__ .~. _ ____ . . .. _,. _ . . 20__ . ._ ___

A25R43 See Table 3-5
See Vertical Amplifier Replacement,._._.___ .._._._. .__..__. ~.___..._.__._..... Section 3

A25R63 Section 3 Maintenance.
Maintenance
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Figure 7-10 . A18-Vertical Amplifier circuit board assembly .

COMPONENT NUMBER EXAMPLE

Auembly .

	

~Iremahc
Number SuWssemdy Chcurt

Number (d used)

	

Number

Component Number
r-
~~ R1234

Sc

Chassn-mounted components have na ksemdy Number
pehu-see end of RepaceaNe Electnwl Parts Ust.

i

©Static Sensitive Devices
See Maintenance Section

C211

C206
P190

L203
L201

R121
R122
L213
R123

TP

R166

R167

R137
Q.° LR207

R169C169
R139 0739 CI10 A170

R140 0140 C171 R171

8141

	

C141 C172 C208
Ci42 LR208n

¢ rv R1421

	

R146
U b

	

8172
m

A1
2874.707

11136

R126

R127

U
pN
U

CT4>
G
X69

"
U150

^ ~
~ _
U ¢

L26 LR209
9. $�,

R26 C29 P~
00

~~
J9 C26 R28 R29

R48
C28 P~~

R4T
R46 G33 R32L

C1g Pan

U ~'l
'S~U50 '97

~
B
~

a
¢L20 (~~ ~o~a

70 n ¢
C N

<> R18 ,~
a

R160 v U N

92p G,q �̂y P~
o

R8 T2 O
R6 Ca

R11 N
C9J10 C6 v

l6 R9 W227
C226



V~I~T"ICAL AP

u2874-707A~

A18
VERTICAL AMPLIFIER

BOARD
Shown on ~iag. 9

	

~,

Crt termination .

CIRCUIT SCHEM BOARD I
NUMBER

	

LOCATION
_
LOCATION v l

CIRCUIT
g NUMBER

P207C6 B1 D4
C8 C1 E4
C9 C1 E4
C12 C1 E4
C13 C1 F4
C18 B2 E3
C26 R2 E3
C28 C2 E3
C29 C2 E3
C32 C2 G3
C33 C2 F3
C42 C2 G4
C46 C2 E4
C139 E1 F2
C140 E1 F2
C141 E1 F2
C142 E1 F2
C147 F1 E2
C148 F1 F3
C161 E2 D2
C168 E2 E2
C169 E2 F2
C170 E2 F2
C171 E2 F2
C172 E2 F2
C177 F3 G3
C178 F2 F3
C206 F4 C2
C207 F4 E2
C208 F4 G2
C205 F4 E3
C210 F4 E4
C211 F4 C2
C213 F4 D1
C226 F4 F5
C229 F4 G4

J9 B2 D3
J10 81 D4
J11 A3 82
J43 A4 A2

L6 B1 D4
L7 B1 D4
L20 C2 E4
L26 B2 E3
L27 82 D3
L133 D1 F4
L163 D2 F4
L201 E3 C2
L203 E4 C2
1. .213 E5 D2

LR207 F4 F2
LR208 F4 G2
LR209 F4 E3
LR210 F4 F4
LR229 G4 G4

P190 F3 C2

CIRCUIT SCHEM BOARD I CIRCUIT
NUMBER LOCATION LOCATION NUMBER

C83

	

G3~~~~nCHASSIS ~

	

~

	

~

	

r

063
071
077
079
093
097
099
0123
0124
0125
0192
0196

R6
R7
R8
R9
R11
R12
R14
R18
R20
R21
R26
R27
R28
R29
R31
R32
R34
R41
R42
R43
R46
R47
R48
R62
R63
R64
R65
R68
R69
R71
R72
R73
R74
R75
R76
R77
R79
R81
R82
R88
R89
R91
R92
R93
R94

REV JAN 1982



VER'~"ICAL AMPLIFIER DIAGRAM 9

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

C4 83
C4 84
C4 A4
C4 B4
C4 B3
C4 B4
C4 83
C4 B3
C4 B4
C4 B4
C4 B4
D3 D2
D3 D2
D3 D2
D3 D3
D3 C3
D3 E3
D3 E3
D1 F4
E1 E2
E2 E2
E1 E2
E1 E2
E1 E2
E1 C2
E1 E2
F1 F3
E1 F2
F1 E2
D2 F4
D2 F4
E1 E2
E1 E2
E1 G2
E1 G2
Ei G2
E1 G2
F2 F2
E1

	

F3
F3 G3
F3 C2
F3 C2
F3 C2
F3 D2
F3 C2
F4 C3
F4 C3
F4 C3
F4 C4
F4 C4

D1 F4

F3 C2

D1 F4
F1

	

F3

G4 F4

CHASSIS MOUNTEC) PARTS

CIRCUIT SCHEM BOARDI NUMBER LOCATION LOCATION

~RB3 ~~~Wry ~~G1~m~~~CHASSIS~~

C6 B1 D4 P207 A3 C1 R95
C8 C1 E4 R96
C9 C1 E4 063 B4 B2 R97
C12 C1 E4 071 84 B2 R99
C13 C1 F4 077 C4 83 R104
C18 82 E3 079 C3 B4 R105
C26 B2 E3 093 B4 82 R106
C28 C2 E3 097 C4 83 R107
C29 C2 E3 099 C4 B4 R111
C32 C2 G3 0123 D3 D2 R112
C33 C2 F3 0124 D3 D2 R113
C42 C2 G4 0125 D3 D3 R121
C46 C2 E4 0192 F3 C3 R122
C139 Ei F2 0196 F3 C2 R123
C140 E1 F2 R124
C141 E1 F2 R6 B1 D4 R125
C142 E1 F2 N7 81 C4 R126
C147 F1 E2 R8 C1 E4 R127
C148 F1 F3 R9 C1 E4 R133
C161 E2 D2 R11 C1 F4 R136
C168 E2 E2 R12 C1 E4 R137
C169 E2 F2 R14 D1 F4 R138
C170 E2 F2 R18 B2 E4 R139
C171 E2 F2 R20 C2 E4 R140
C172 E2 F2 R21 C2 E3 R141
C177 F3 G3 R26 B2 E3 R142
C178 F2 F3 R27 B2 C4 R143
C206 F4 C2 R28 C2 E3 R146
C207 F4 E2 R29 C2 E3 R147
C208 F4 G2 R31 C3 F4 R160
C209 F4 E3 R32 C2 G3 R163
C210 F4 E4 R34 D2 F3 R166
C211 F4 C2 R41 C2 G4 R167
C213 F4 D1 R42 C2 F4 R169
C226 F4 F5 R43 C2 F4 R170
C229 F4 G4 R46 C2 E3 R171

R47 C2 F3 R172
J9 82 D3 R48 C2 F3 R173
J10 B1 D4 R62 B4 B2 R176
J11 A3 B2 R63 84 82 R17%
J43 A4 A2 R64 84 82 R191

R65 84 B2 R192
L6 B1 D4 R68 B4 B3 R193
L7 81 D4 R69 B4 83 R194
L20 C2 E4 R71 B4 B3 R196
L26 B2 E3 R72 B4 B1 R201
L27 82 D3 R73 84 B2 R202
L133 D1 F4 R74 84 B3 R203
L163 D2 F4 R75 C3 83 R226
L201 E3 C2 R76 C3 B4 8228
L203 E4 C2 R"%7 C4 B3
1 .213 E5 D2 R79 C4 B4 RT133

R81 B3 C4
LR207 F4 F2 R82 C3 C3 7P196
LR208 F4 G2 R88 B4 83
LR209 F4 E3 R89 B4 B3 U50
LR210 F4 F4 R91 B4 A3 U150
LR229 G4 G4 R92 B4 A2

R93 B4 B2 W227
P190 F3 C2 R94 B4 B3

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION
_
.C83

'
._ . . . _~ G3

.CHASSIS`.N ...
._.. .__ _..,.. ..... .

L81 Gi CHASSIS R81 G1 CHASSIS
L82 G2 CHASSIS R82 G2 CHASSIS



VOLTAGE AND WAVEFORM CONDITIONS
The voltages and waveforms were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPE); TRIGGER SOURCE
(VERT MODE) ; VERTICAL MODE (LEFT) ; HORIZONTAL MODE (B) ; READOUT INTENSITY (OF=Fy . No plug-in units wereinstalled .

Voltage Conditions . fhe voltages on the diagram were taken using a digital multimeter with a 10 Mfg input impedance
(Tektronix DM 501 Digital Multimeter installed in a TM 501 Power Module or a Tektronix 7D13 Digital Multimeter usedwith a readout-equipped 7000-Series Oscilloscope) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 Mfl input
impedance, at least 60 Mfiz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

A Calibration Fixture (Tektronix 067-0587-01) with controls set as follows : REP RATE (1 KHz) ; SEEP RESPONSE (+);
AMPLITUDE (adjust to 6 divisions) was installed in the LEF~f VERT compartment of the 7854 and a 7880 Time Base with
controls set as follows : TRIGGERING (P-P AUTO, AC, INT) ; TIME/DIV (1 ms) was installed in the B HORIZ compartment of
the 7854 .

5.88V +5 .93V

+35 .4V +34 .2V

_A18L26m___..._.. ...
A18L6_ .___ ._ _ _._
A18L133

Selectable Electrical Parts 7°able
For Diagram 9

Reason For .Selection
~__ . .

	

_

	

__.._
~

__ .
,_-'~ _-__

.~.__

Component Value
__

See Vertical Amplifier Replacement,
Section 3 Maintenance .

Thermal and high frequency Compensation .

Bandwidth

See Yi"able 3-5,
Section 3
Maintenance .

50% of value .

Maximum were
length on inch .
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©Static Bensifive Devices
See Mamrenance Section
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Figure 7-11 . A9-Horizontal Channel circuit board assembly .

'C44, R44
Located on
back of board.

Figure 7-12 . A10-Horizontal Interconnect circuit board assembly .
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Figure 7-13 . A33-X-Y Compensation circuit board assembly .

© Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number

A23 A2 R1234
Assembly ~

	

Schematic
l-r CucudNumber

	

~ Subessembly

	

Number
Number pl used)

Chassis mounted components have no AtsemMy Number
prelix-see end of Replaceade Electncal Parts list

A9
HORIZONTAL

CHANNEL SWITCH
Shown on diag )0

A10
HORIZONTAL
INTERCONNECT

BOARD
Shawn on diag. )0

or

A33
X-Y COMPENSATION

BOARD
Shown on diag. 10

REV JUL 1981

A B C D E

1
C 825 C837 BF

J 813 B GL 837 L 832

K838 LB25
C832 C822 8832 N822o
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HORIZ . CHANNEL SW11"CH AND PICKOFF AMPLIFIER DIAGRAM 10

'Located on
back of board .

CIRCUIT SCHEM BOARD

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

~ :.°_:n::~~.°. .~::` v.:~.
K822 B4 D2
K838 C4 B2

IONDUMBER LOCATION LOCATION NUMBER LOCATION LOCAI

C9 D1 B2 R1 C1 B1
C11 D2 D1 R2 C2 81
C14 D2 82 R3 C2 83
C33 E2 D2 R4 C2 B3
C40 F1 D3 R6 D1 C1
C41 F2 C2 R7 D1 81
C44 F2 ' R8 D1 B1
C49 E3 E2 R9 D1 82
C63 F2 D2 R11 D2 C3
C65 F3 D3 R12 D2 83
C81 D3 D1 R13 D2 83
C82 D3 C1 R14 D2 82
C83 D3 E1 R21 D3 C3
C84 D3 D1 R31 E1 D2

R32 E2 C2CR36 E3 E2
R33 E2 D2

J1 C1 C1 R36 E3 D2
J2 C2 B1 R37 E3 E1
J3 C2 B3 R41 E2 C2
J4 C2 C3 R42 E2 C2
J5 F1 C2 R43 F2 C2
J6 F1 C2 R44 F2 '

R45 F2 D3
L41 E2 C2 R46 F2 D3
L81 C3 E1 R47 E2 D2
L82 C3 C1 R48 E2 D3
L83 C3 E3 R51 F2 G2
L84 C3 D1 R61 F1 D2

R62 F2 C2
P64 F2 D2 R63 F2 D2

R65 F3 E3
032 E2 C2 R67 F3 E1
035 E2 D2 R83 D3 E3
037 E3 E2
062 F2 C2 R152 F2 C2
065 F2 D2
066 F3 E2 U20 D1 B2
067 F3 E2



VOL"T"AGE AND WAVEFORM CONDITIONS

The voltage and waveforms were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER SOURCE
(VERT MODE) ; VERTICAL MODE (LEFT"); HORIZONTAL MODE (B) ; READOUT INTENSITY (OFF). No plug-in units were
installed .

Voltage Conditions . The voltages on the diagram were taken using a digital multimeter with a 10 MC2 input impedance
(Tektronix DM 501 Digital Multimeter installed in a T~M 501 Power Module or a Tektronix 7D13 Digital Multimeter used
with a readout-equipped 7000-Series Oscilloscope) .

Waveform Conditions . 1"he waveforms shown below were obtained using a test oscilloscope system with 10 Mfg input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

A Calibration Fixture (Tektronix 067-0587-01) with controls set as follows : REF' RATE (1 KHz) ; STEP RESPONSE (+);
AMPLII -UDE (adjust to 6 divisions) was installed in the LEF1" VERT compartment of the 7854 and a 7B80 Time Base with
controls set as follows : TRIGGERING (P-P AUTO, AC, TNT') ; i"IME/DIV (1 ms) was installed in the B Horizontal compartment
of the 7854 .

5 .05V
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7854

Figure 7-14 . A17-Horizontal Amplifier circuit board assembly .

COMPONENT NUMBER EXAMPLE

Component Number
~1

SchemafrcAssembly ~

	

h CucudNumber Subassembly Number
Number (rl used)

i

A17
HORIZONTAL AMPLIFIER .

BOARD
Shown on dvag. 11

Chassrs~mounled components have no Assembly Number
preha-see end of Redaceable Electrical Parts Gst.

©Static Sensitive Devices
See Maintenance Section
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*See Parts List for
serial number ranges .

HORI~ON~`AL AMPLIFIER DIAGRAM 11

REV JAN 1982

A1'7ASSY

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NU^^°~"'. LOCATION LOCATION NUMBER LOCATION LOCATION

C22 B1 C3 061 E1 F3 R'71 E1 F4
C32 82 C2 062 E1 F4 R72 E1 F3
C33 B2 C3 063 G3 E3 H73 E1 F3
C52 D2 D2 069 Ei F3 R74 F1 G3
C54 D2 E3 073 F2 F3 R79 F2 D4
C55 D2 E4 0103 C2 D1 R101 C2 C1
C63 E1 F4 0121 B3 C2 R102 C2 C1
C66 E1 F3 0134 C2 C1 R103 C2 D1
C69 E1 F3 0141 D3 D2 R106 C3 D1
C71 E2 F3 0151 D2 D2 R108 A2 B2
C79 E7_ F2 0161 E3 E2 R109 A2 B2
C111 B2 B2 0162 E2 E1 R111 B2 83
C122 B3 C2 0169 E3 F2 R121 83 C2
C154 D2 E2 0173 F2 F2 R122 B3 C2
C155 D2 E1 0197 C3 C1 R123 83 C2
C166 E3 F2 R131 C2 C3
C1~ E3 F2 R1 C2 C1 R132 C2 C2
C171 E2 F2 R2 C1 B1 R133 C2 B2
C201 83 C4 R3 C2 C1 R134 C2 B2
0202 g3 Cq R4 C2 D1 R137 C3 C2
C203 E3 D4 R6 C1 D2 R141 D2 D2
C204 E4 D1 R8 A1 83 R142 D2 D1
0206 B3 C4 R9 A2 B3 R143 D3 D2
C207 84 C1 R11 C1 B2 R151 D2 D2

R12 C1 B1 R152 D2 D1
CR44' D1 D3 R14 B2 B2 R154 D2 E2
CR45' D1 E3 R15 B2 B3 R159 E2 E2
CR51 D2 D3 R21 B1 C3 R160 E2 E3
CR151 D2 D2 R22 B1 C4 R165 E3 F1
CR159 + E2 E3 R23 B1 C3 R166 E2 F2
CR160 ~ E2 E2 R2g B2 C3 R167 E2 F1

R30 B2 C3 g169 E2 F1
E52 D2 D3 R31 B2 C3 R171 E2 F2

R32 B2 C3 R172 E2 F2
J5 A3 C2 R33 B2 C3 8173 E2 F2
J6 A1 C3 R37 C1 D3 R174 F2 G2
J12 A1 Bi R41 D1 D3 R193 A3 A2
J87 A3 A2 R42 D1 D3 R196 83 81

R43 D1 D3 R197 C3 B2
L15 81 C3 R44' D2 D2 g203 E3 84
L115 B2 C2 R51 D2 D4 g2pq E4 B4
L201 A3 B4 R52 D1 D3 g206 A3 B4
L202 A3 g4 R53' G3 E3

L247 A4 A3 R54 D2 E3 TP41 D1 D3
R55' G3 E2
R56~ G3 E2

TP141 D3 E2
P130 A3 A3
P130 E3 A3 R5g " E2 E3 VR63 E1 F4
P207 C3 A3 q62 E1 D4 VR79 F2 D4

R66 E1 F3 VR196 B3 B3
03 C2 D2 R67 E1 F4
021 81 C3 R69 E1 F3
041 D1 D3
051 D2 D3



VOLTAC,E AND WAVEFORM CONDITIONS

The voltages and waveforms were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPE); TRIGGER SOURCE
(VERT MODE); VERTICAL MODE (LEFT) ; HORIZONTAL MODE (B) ; READOUT INTENSITY (OFF) . No plug-in units were
installed .

Voltage Conditions . The voltages on the diagram were taken using a digital multimeter with a 10 MSS input impedance
(Tektronix DM 501 Digital Multimeter installed in a TM 501 Power Module or a Tektronix 7D13 Digital Multimeter used
wish a readout equipped 7000-Series Oscilloscope) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 MS2 input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

A Calibration Fixture (Tektronix 067-0587-01) with controls set as follows: REP RATE (1 KHz); STEP RESPONSE (+p
AMPLITUDE (adjust to 6 divisions) was installed in the LEFT- VERT compartment of the 7854 and a 7880 Time Base with
controls set as follows : 1RIGGERING (P-P AUTO, AC, INT); TIME/DIV (1 ms) was installed in the B HORIZ compartment of
the 7854 .
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7854

Figure 7-15 . A15-Signal Output circuit board assembly .
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OU'1°I~U1° SIGNALS [)IAGRAM 12

A15
SIGNAL OUTPUT

BOARD
Shown on diaq. 72

REV A MAR 1981

A15 ASSY

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

C13 E2 C3
C17 E2 C3
C79 F2 C4
C91 C4 B4
C95 C5 B3

CR12 E2 C3
CR19 E2 C3
CR76 E3 84
CR77 E2 C4
CR78 E2 C4

J20 F2 D4
J64 C2 A4
J65 C2 A4
J66 C2 A5
J67 C3 A6
Jfi8 C3 A5
J80 F2 D5
J96 F5 D6

P35 84 A3

010 D2 C3
011 D2 B3
017 E2 D3
Q49 D3 85
062 D3 B5
077 E2 C4

R3 C2 83
R9 D2 C2
R11 D2 83
R12 D2 C3
R13 E1 C3
R16 D1 C4
R17 F2 C3
R18 E2 C3
R19 F2 C4
R45 C2 BS
R46 C3 B5
R47 D2 BS
R49 D2 C4
R56 C3 B6
R57 C3 B6
R59 D3 B5
R61 03 B4
R62 D3 B5
R67 C3 B6
R68 C3 B6
R'76 E3 C4
R'71 E3 C4
R78 E2 D4
R79 F2 D4

S3 C2 B4
S46 C3 B6



VOLTAGE AND WAVEFORM CONDITIONS

1'he voltages and waveforms were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER SOURCE
(VERT MODE) ; VERTICAL MODE (LEFT); HORIZONTAL MODE (B) ; READOUT INTENSITY (OFF) . No plug-in units were
installed .

Voltage Conditions . The voltages on the diagram were taken using a digital multimeter with a 10 MS2 input impedance
(Tektronix DM 501 Digital Multimeter installed in a TM 501 Power Module or a Tektronix '7D13 Digital Multimeter used
with a readout-equipped 7000-Series Oscilloscope) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 MS2 input
impedance, at least 60 MHz bandwidth and 1UX probe (Tektronix 7603 Oscilloscope, 7B92 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

A Calibration Fixture (Tektronix 067-0587-01) with controls set as follows : REP RATE (1 KHz) ; STEP RESPONSE (+);
AMPLITUDE (adjust to 6 divisions) was installed in the LEFT VERT compartment of the 7854 and a 7B80 Time Base with
controls set as follows : TRIGGERING (P-P AUTO, AC, IN -f ) ; TIME/DIV (1 ms) was installed in the B HORIZ compartment of
the 7854 .
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-15V

+j .

C91

22NF
J

Y

Rlb5 .23K

7854
2874

- 246

REY

A MAR 1981

-ISV

+il " 48



_AP3 .A2 R1234,

Asremny t o

	

~ ~

	

. `

	

scnemar~c
rircurt

Number Snbasmmbly Number
Number prosea)

,.~..,~n.~..~....~. ............
Cna un(edcpntppnenlsdavannAsseniblyNUmber
preIIxI-ee end pf Replereahle nedrical Pans Lis.

Static Sensitive Devices
See Maintenance Section

+ sawTOO~H
our'

iaet OUTPUT SIGNALS



7854

Figure 7-1 Ei. A21-2-Axis circuit board assembly .

©Static Sensitive Devices
See Maintenance Section
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Z-AXIS ANC) FOCUS AMPLIFIER DIAGR

A21
Z-AXIS
BOARD

Shown on drags .
13 & 14

RE1/ A MAR 1981

NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMB

C2 81 E1 P57 A2 D1 R79
C3 B1 E1 P57 C1 D1 R81
C4 81 C2 P5~7 C2 D1 R82
C6 81 D3 P65 C2 D1 R83
C7 B2 D3 P65 C3 D1 R101
C8 B2 E1 P83 F4 C5 8102
C9 82 B1 P132 C2 E2 R103
C10 82 D3 R104
C11 B2 C2 032 D1 D2 R106
C12 82 A3 036 D2 D2 R109
C13 B2 E3 039 D2 D2 R110
C76 E2 D4 046 D2 D2 R111
C79 F2 E5 049 D2 C2 R113
C83 F2 D5 050 D2 C2 R121
C103 B3 B1 067 E1 D4 R122
C113 84 A1 068 E1 D4 R123
C123 84 A2 077 F2 D4 R124
C150 D3 85 083 F2 D5 R125
C151 D3 85 0105 83 82 8126
C155 D3 85 0113 B3 A2 R127
C156 D3 C5 0122 B3 B2 R128
C169 E4 B4 0127 C4 A3 R129
C171 E4 C3 0132 C3 83 R132
C172 E4 C3 0142 C4 83 R133
C179 E4 B4 0143 D4 A4 R134
C180 E4 B3 0162 E3 A4 R135
C183 E4 B3 0166 E4 A4 R136
C186 F4 C5 0167 E4 A4 R141

0173 F4 84 R142
CR32 D1 D1 0183 F4 B4 R143
CR35 D2 D3 0184 F4 84 R150
CR36 D2 D2 8155
CR37 D2 D2 R4 A1 D3 R156
CR39 D2 D1 RS B2 D2 R161
CR43 D2 D1 R9 82 C1 R162
CR46 D2 D1 R11 82 D3 R166
CR47 D2 D1 R12 B2 D3 R167
CR64 E1 D3 R31 D1 D1 R168
CR65 E2 D3 R35 D2 D3 R169
CR76 E2 E5 R36 D2 D2 R171
CR82 E2 D4 R37 D2 D1 R172
CR86 F2 E5 R42 D2 D1 R173
CR105 83 C1 R43 D2 D1 R176
CR127 C4 A3 R44 D2 C1 R177
CR143 D4 83 R46 D2 C1 R179
CR152 D3 B4 R61 E1 D3 R180
CR153 D3 85 R62 E1 D3 R183
CR173 E4 C4 R63 E2 D4
CR177 E4 C4 R64 E2 D3 TP32
CR184 F4 84 R65 E2 D3 TP83

R67 E1 D3 1'P103
J37 D1 C1 R70 E1 D5 1P106
J78 A3 A1 R71 F1 D5 TP122
J91 A4 D3 R72 F1 D5 TP143
J106 C3 C1 R73 F1 D5 TP183
J110 A3 81 R75 E2 E4 T'P186

R76 E2 E4
P20 C1 E2 R77 F2 E4 U105



Z-AXIS AND FOCUS AMPLIFIER DIAGRAM 13

RD
10

CIRCUIT
NUMBER

C2

SCHEM
LOCATION

Bi

BOARD
LOCATION

Et

CIRCUIT
NUMBER

P57

SCHEM
LOCATION

A2

BOARD
LOCATION

D1

CIRCUIT
NUMBER

SCHEM
LOCATION

_R79~~~~~~'~F2

BOA
LOCAI

NmD5
C3 B1 E1 P57 C1 D1 R81 E2 E3
C4 B1 C2 P57 C2 D1 R82 E2 D4
C6 B1 D3 P65 C2 D1 R83 E2 D4
C7 82 D3 P65 C3 D1 R101 B3 B1
CS 82 E1 P83 F4 C5 R102 B3 B2
C9 82 B1 P132 C2 E2 R103 B3 B1
C10 B2 D3 R104 83 C2
C11 B2 C2 032 D1 D2 R106 B3 C1
C12 82 A3 036 D2 D2 R109 B3 A1
C13 82 E3 039 D2 D2 R110 83 81
C76 E2 D4 046 D2 02 R111 B3 A1
C79 F2 E5 049 D2 C2 R113 84 A1
C83 F2 D5 050 02 C2 R121 B3 81
C103 83 B1 067 E1 D4 R122 B3 82
C113 84 A1 068 E1 D4 8123 84 A2
C123 84 A2 077 F2 D4 R124 B4 A2
C150 D3 B5 083 F2 D5 R125 C3 83
C151 D3 B5 0105 B3 B2 R126 C3 B2
C155 D3 B5 0113 B3 A2 R127 C4 B2
C156 D3 C5 0122 83 82 R128 C4 A3
C169 E4 84 0127 C4 A3 R129 C3 B2
C171 E4 C3 0132 C3 B3 R132 C3 82
C172 E4 C3 0142 C4 B3 R133 C3 B3
C179 E4 84 0143 D4 A4 R134 C3 C3
C180 E4 83 0162 E3 A4 R135 C3 C3
C183 E4 B3 0166 E4 A4 R136 C3 82
C186 F4 C5 0167 E4 A4 R141 C4 B2

0173 F4 B4 R142 C4 82
CR32 D1 D1 0183 F4 84 R143 D3 B3
CR35 D2 D3 0184 F4 B4 R150 D3 B5
CR36 D2 D2 R155 D3 C3
CR37 D2 D2 R4 A1 D3 R156 D3 C3
CR39 D2 D1 R8 B2 D2 R161 E3 A4
CR43 D2 D1 R9 B2 C1 R162 E3 A4
CR46 D2 D1 R11 B2 D3 R166 D4 B4
CR47 D2 D1 R12 B2 D3 R167 E4 A4
CR64 E1 D3 R31 D1 D1 R168 E4 A4
CR65 E2 D3 R35 D2 D3 R169 F4 C3
CR76 E2 E5 R36 D2 D2 R171 E4 C3
CR82 E2 D4 R37 D2 D1 R172 E4 C5
CR86 F2 E5 R42 D2 D1 R173 E4 C3
CR105 B3 C1 R43 D2 D1 R176 F4 C3
CR127 C4 A3 R44 D2 C1 R177 F4 C5
CR143 D4 83 R46 D2 C1 R179 E4 84
CR152 D3 84 R61 E1 D3 R180 E4 83
CR153 D3 B5 R62 E1 D3 8183 E4 C3
CR173 E4 C4 R63 E2 D4
CR177 E4 C4 R64 E2 D3 TP32 E1 D3
CR184 F4 B4 R65 F.2 D3 TP83 F2 D5

R67 E1 D3 TP103 B3 82
J37 D1 C1 R70 E1 D5 TP106 B3 B1
J78 A3 A1 R71 F1 D5 TP122 83 B2
J91 A4 D3 R72 F1 D5 7~P143 D3 B4
J106 C3 C1 R73 F1 D5 1~P183 F4 C3
J110 A3 B1 R75 E2 E4 TP186 F4 C5

R76 E2 E4
P20 C1 E2 R77 F2 E4 U105 B3 81



VOLTAGE AND WAVEFOI~M CONDI'T'IONS

The voltages and waveforms shown were obtained with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER
SOURCE (VERT MODE) ; VERI`ICAL MODE (I..FFT`); HORIZONTAL MODE (B) ; READOUT` INTENSITY (OFF) .

Voltage Conditions . The voltages were taken with a digital multimeter with a lOMf2 input impedance (Tektronix DM 501
Digital Multimeter installed in a f`M 501 Power Module or Tektronix 7D13 Digital Multimeter used with a readout-equipped
7000-Series Oscilloscope) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 Mfg input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

Waveform 1 conditions : 7B80 Time Base with controls set as follows: TIME/DIV (1 ms) ; TRIGGERING (P-P AUTO, AC,
INT) was installed in the B HORIZ compartment of the 7854 . 7854 conditions : A and B INTENSITY midrange .

Waveform 2 conditions : Same as 1 above except B INTENSITY fully CCW .

Waveform 3 conditions : Same as 1 above except 7880 Time Base set for 2 Ns/div .

Waveform 4 conditions : Same as 1 above except 7880 Time Base set for 2 Ns/div. A Calibration Fixture (Tektronix 067-
0587-01 with controls set as follows : REP RATE (100 KHz) ; STEP RESP (+) was installed in the LEFT VERT compartment
of the 7854 .

Waveform 5 conditions : Same as 1 above except 7854 in CHOP mode, A INTENSffY (CCW) 7880 Time Base set for 1
Ers/div .
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7854

Figure 7-17 . A21-Z-Axis circuit board assembly .

©Static Sensitive Devices
See Maintenance Section
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Figure 7-18 . A20-High Voltage circuit board assembly .
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HIGH-VOLTAGE POWER SUPPLY AND CRT DIAGRAM 14

Partial A6 ASSY also shown on diagram 17.

'See Parts List for
serial number ranges.

CHASSIS MOUNTED PARTS

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

L21 E1 CHASSIS
L22 E1 CHASSIS

V21 E1 CHASSIS

'Mounted on back o1 board .

PARTIAL A5 ASSY

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

P57 D1 D1 R50 D1 D2
P57 G3 D1

Partial A5 ASSY also shown on diagrams 2 and 17.

PARTIAL A6 ASSY

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

P67 G3 C1 R142 F1 A1
P142 F1 A1 R148 F2 A1
P148 F2 A1 R160 G3 B1

A20 ASSY

CIRCUIT
NUMBER

SCHEM
LOCATION

BOARD
LOCATION

CIRCUIT
NUMBER

SCHEM
LOCATION

HOARD
LOCATION

CIRCUIT
NUMBER

SCHEM
LOCATION

BOARD
LOCATION

C9 A1 G3 CR102 B4 E1 R62 83 A4
C10 A1 G1 CR113 B4 F1 R63 83 C5
C11 A1 F1 CR114 B5 E1 R65 83 G4
C22 B1 E1 CR124 C5 G1 R66 83 F5
C33 82 C5 CR126 C4 G1 R67 C3 B3
C34 B2 F5 CR129 C4 G2 R69 C3 84
C36 B2 C4 DS45 C2 D4 R72 C2 C5
C39 C2 C4 DS46 C2 D4 R73 C3 84
C42 C2 D4 DS47 C2 D3 RB4 C3 F3
C53 D2 E4 DS75 C3 C4 R86 C3 F3
C64 B3 A5 DS76 C3 C3 R87 C3 G3
C66 83 84 DS90 D3 C3 R89 C3 F3
C69 C3 B4 DS113' B5 G3 R91 D3 D4
C72 C2 C4

P20 A1 G2 R92 D3 83
C82 83 E3 P20 C1 G2 R93 D3 B3
C84 C3 F2

P20 F3 G2 R103 84 E2
C86 C3 F3 p40 A3 D1 8104 84 E2
C87 C3 F2 P83 A2 C5 R112 B4 E1
C89 C3 F3

pg5 D2 C3 8113 85 G3
C91 D3 D4 P146 F1 Gq

R115 85 G3
C103 84 E2 P146 F2 Gq R116 85 G4
C104 84 F2 R119 C5 F4
C112 85 E1 023 C1 F1 R122 84 F1
C119 C5 F3 0129 C4 G1 R124 C4 G2
C122 84 F1 R14 A3 D1 R126 C5 F1
C127 C4 G1 R16 B3 E3 R127 C4 G1
C143 F1 G5 R17 B3 E1 R128 C4 G2
C144 F2 F5 R18' 84 E1 R129 C5 G1
C156 F2 G4 R19' B4 E1 R143 F1 G4
C159 F3 F5 R22 B1 E1 R154 F2 G4

R23 C1 E1 R155 F2 G4
CR17 84 E1 R24 C1 E1 R156 F2 G4
CR18 B4 E1 R31 82 A4
CR19 B4 D1 R32 82 A4 T14 A3 82
CR33 82 C5 R33 82 C5
CR34 B2 F5 R37 C2 C3 TP78 03 E4
CR37 C2 C4 R39 C2 C4 TP79 D3 F3
CR38 C2 C4 R42 C2 CS TP113 BS F4
CR51 D2 F4 R43 C2 C4 TP127 C4 G1
CR63 B3 BS R44 C2 D4 TP156 F2 G4
CR64 83 85 R52A C5 F4
CR67 C3 84 R528 D2 F4 U21 81 C1'
CR68 C3 84 R52C D2 F4 U123 C4 F1
CR82 C3 E2 R52D D2 F4
CR83 C3 E2 R55 D2 F4 VR51 D2 F4
CR101 84 E1 R61 83 A4
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HIGH-VOLTAGE POWER SUPPLY AND CRT



Figure 7-19 . A23-Inverter circuit board assembly .

Figure 7-20 . A12-Control Rectifier circuit board assembly.
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Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE
Component Nblnber

A23, A2,R_1234

Assembly m.M~

	

+

	

~'i ^v Schematic
Circuit

Number -

	

Subassembly ~

	

Number
Number (il usedl

Chassismaunted components have no Assembly Number
prefix-see end of Replaceable Electrical Pares List.

A12
CONTROL RECTIFIER

BOARD
Shown on diag. 15

A22
LOW VOLTAGE

REGULATOR BOARD
Shown on diag 16

A23
INVERTER
BOARD

Shown on diag. 15

'See Parts List for
serial number ranges .

CIRCUIT
NUMBER

C154
C155
C156
C172
C179
C183

CR52
CR59
CR65
CR66
CR73
CR74
CR75
CR76
CR81
CR82
CR83
CR84
CR90
CR120
CR121
CR122
CR123
CR124
CR125
CR127
CR130
CR131

CIRCUIT SCHEM BOARD CIRCUIT
NUMBER LOCATION LOCATION NUMBER

..,.._ .~_.WA3
-°

_
CR32

83 CR33'
84 CR34
82 CR36
A2 CR37
D4 CR38
D4 CR39'
E3 CR40
F3 CR41
E1 CR45
D3 CR46
H2 CR49
G4

DS19D2

CIRCUIT SCHEM BOARD CIRCUIT
NUMBER LOCATION LOCATION NUMBER

. .__ ._

	

_

	

r . .; :N
~D1

	

~. ~CHASSIS I ~ FL70

L37

REV JAN 1982

A12 ASSY

CIRCUIT SCHEM BOARD
Nl1MBER LOCATION LOCATION

C52 B3 H5
C54 C3 G5
C55 C3 G4
C64 C3 B5
C66 B4 C5
C67 84 C5
C70 C3 D5
C71 C3 E5
C74 C4 D4
C77 D3 E4
C78 D3 E4
C80 C4 D4
C86 D4 F4
C90 D4 B5
C92 D4 F2
C94 D4 E4
C121 F1 F4
C124 E1 E3
C125 E7 E3
C132 E2 D2
C133 F2 C1
C134 E2 D3
C135 F2 D1
C142 E2 B2
C143 F2 A1
C144 E2 C2
C145 F2 82
C152 E3 F3
C153 F3 E2

PAR'T'IAL

CIRCUIT
NUMBER

A22 ASSY

SCHEM
LOCATION

BOARD
LOCATION

..
cB

. .._ Ea e,m

CR7 E4 F5
CR8 E4 F5



CONVIER~'ER / REC'i`IFIE.R DIAGRAM 15

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION I NUMBER LOCATION LOCATION

C52
C54
C55
C64
C66
C67
C70
C71
C74
C 77
C78
C 80
C86
C90
C92
C94
C121
C124
C125
C132
C133
C134
C135
C142
C143
C144
C145
C152
C153

PAFilIAL A22 ASSY

Pa " r~~r 422 Accv ar~~ shower on H%anram

PARTIAL A23 ASSY

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

CHASSIS MOUNTED PARTS

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

CIRCUIT
NUMBER

CR32
CR33'
CR34
CR36
CR37
CR38
CR39'
CR40
CR41
CR45
CR46
CR49

DS19
ES
E13
L24

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION I NUMBER LOCATION LOCATION

CIRCUIT SCHEM 80ARC CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

	

NUMBER LOCATION LOCAITON
._.~.._K ..

	

._ ...~ .

	

~...,....w_._. .. ...,_._._..._..~.,__

SCHEM BOARD
LOCATION LOCATION

E4 E6
E4 F5

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

83 H5 C154 E3 G1 CR132 F2 E3 0162 D4 85 R94 u4 e5
C3 G5 C155 F3 F2 CR133 E2 E2 0171 E4 B4 R95 D4 E5

C3 G4 C156 F3 G1 CR140 E2 D3 0173 E4 84 R120 E1 F3
C3 85 C172 E4 A4 CR141 E2 83 0177 E4 B4 R121 E1 E4
B4 C5 C179 F3 84 CR142 E2 D4 R52 B3 H4 R127 F1 E5

B4 C5 C183 F3 A5 CR143 E2 C4 R54 C3 GS R161 D3 B4
C3 D5 CR150 E3 F3 R55' C3 G4 R162 E3 B5
C3 E5 CR52 B3 G5 CR151 E3 G3 R59 B3 G5 R170' D5 A2
C4 D4 CR59 B3 G5 CR153 E3 F3 R60 83 D5 R171 E4 B4
D3 E4 CR65 84 A5 CR161 D4 85 R61 83 85 R172 E4 B4
D3 E4 CR66 B4 85 CR171 E4 84 R62 B3 85 R173 E3 A4
C4 D4 CR73 D3 E4 CR183 F3 A5 R63 B3 85 R174 E3 A4
D4 F4 CR74 D3 E5 R64 84 A5 R176 E4 A5
D4 B5 CR75 D3 E4 L132 F2 C2 R66 C4 C5 R177 E4 A4
D4 F2 CR76 D3 E5 L134 F2 D2 R67 B4 D5 R179 E3 84
D4 E4 CR81 C4 F4 L142 F2 A2 R70 C3 D5 R181 E3 A4
F1 F4 CR82 C4 F4 L144 F2 B2 R71 C3 E4 R182 E3 A4
E1 E3 CR83 D4 F4 L152 F3 F2 R~74 C4 D5
E2 E3 CR84 D4 F4 L154 F3 G2 R80 C4 D4 TP126 F1 F5
E2 D2 CR90 C3 G5 L156 F3 G1 R81 C4 D5
F2 C1 CR120 Ei F3 R82 C4 E5 U75 C4 C5
E2 D3 CR121 E1 E4 P40 E1 E2 R83 C4 E4 U179A F4 B4
F2 D1 CR122 E1. E3 P48 F1 D1 R84 C4 E4 U179B F4 84
E2 B2 CR123 E1 E4 P50 F3 F1 R86 D4 E4 U179C F3 84
F2 A1 CR124 E1 E3 P52 F2 C1 R87 D4 G4
E2 C2 CR125 E1 E3 P54 E5 Ai R88 D4 B3 VR52 B3 G5
F2 82 CR127 E1 F4 R90 D4 C5 VR72 D3 E5
E3 F3 CR130 E2 E3 052 B3 G5 R92 D4 E5 VR88 D4 B3
F3 E2 CR131 E2 E2 054 83 G5 R93 D4 F5

CIRCUIT SCHEM BOARD C IRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER

CS
--..»..» .~..E4~», F5 ",a�~ . .~.~

P54 E4
d'

.~ F5 """R''"a .°'w....~.�~*E4 ...~.,_ F6 ,..,_ ..
R5

P64 F4 H4 R2 E4 E5 R8
CR7 E4 F5 P72 E4 F5 R3 E4 E5
CRS E4 F5 P82 F5 85 R4 E4 E5

SCHEM BOARD CIRCUIT SCHEM BOARD
LOCAliON LOCATION NUMBER LOCATION LOCATION
.,....~.�

C1 .
.x,. ..».,W,.,_, D3",o.,~,.,. "".

030
..,.. .. . . ... . . .....CZ..,...

p2
C1 E3 034 C1 E5
C1 E4 040 C1 G5
B2 G1 043 D2 E1
B2 G1 045 D1 D2
D1 F3 046 C2 G3
C1 G4
C2 H4 R5 A2 A3
D2 G4 R8 B2 C3
D1 D2 R9 B2 A2
C2 G3 R10 B2 C2
D1 F1 R12 A1 C4

R13 Ai A4
81 C1

R19 B1 C2
81 83 R21 81 C3
A1 A4 R25 81 D3
C1 E3 R31 C1 F3



VOLTAGE AND WAVEFORM CONDfTiONS

The voltages shown were obtained with the 7854 front panel variable controls at midrange except INTENSITY controls fully
counterclockwise ; VERTICAL MODE (LEF t); 1 RIGGER SOURCE (VERT MODE) ; HORIZONTAL MODE (B) . No plug-in units were
installed .

Voltage Conditions . The voltages shown on the diagram were obtained using a digital multimeter with a 10 Mfg input
impedance . (fektronix DM501 Digital Multimeter .)

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 1 Mfg input
impedance and at least 60 MHz bandwidth . (Tektronix 7603 Oscilloscope, 7B53A lime Base, and 7A13 Differential
Comparator equipped with a 10X probe .)

1 .1 V
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7854
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074

	

02a P52 058

R10
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TP

CR28

	

R25 CR11
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CR10

P82
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CR58
CR96
CR132

094 au2 nrzs

Figure 7-21 . A22-Low Voltage circuit board assembly .

COMPONENT NUMBER EXAMPLE

Component Number

A23 R1~34

Assembly ~~

	

Schemahc
Circuit

Number SuWssem6ly Number
Number pl used)

D

Z
6

	

Cnassnsmounted components Mve na AssemdY Number
pefia-sce end of Redaceable Electrical Parts Ost .

V
V
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©Static Sensitive Devices
See Maintenance SecNOn
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nbly .

Figure 7-22 . A16-Fan circuit board assembly .
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LOW VOLTAGE

REGULATOR BOARD
Shown on drag. 16
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PARTIAL A22 ASSY

Ganial A22 ASSY also shown on diagram 15

i

LOW-VOLTAGE REGULATOR AND FAN BOARD DIAGRAM 16

A16 ASSY

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

820 84 B2 CR21 84 B3 020B A5 B3 R20 85 A1
CR22 B4 C3 020C 85 B3 R24 C5 A3

C10 A4 A2 CR23 85 C3 020D 85 B3 R25 C5 A2
C13 B4 A2 CR24 85 83 R27 B4 B1

R10 A4 A1
CR10 A4 A3 010 84 A2 R11 84 A2
CR13 B4 A2 020A B5 83 R13 B4 A1

CIRCUIT
NUMBER

SCHEM
LOCATION

BOARD
LOCATION

CIRCUIT
NUMBER

SCHEM
LOCATION

BOARD
LOCATION

CIRCUIT
NUMBER

SCHEM
LOCATION

BOARD
LOCATION

CIRCUIT
NUMBER

SCHEM
LOCATION

BOARD
LOCATION

C12 A1 C4 P17 D4 H5 R25 82 C4 R97 E2 E3
C15 B2 C3 P48 C3 G5 R26 81 C2 R113 D3 D5
C17 B1 C3 P50 D5 F2 R27 B1 C2 R114 D3 DS
C24 B1 C2 P52 A1 D1 R28 81 C2 R121 D3 F2
C36 B2 F4 P52 D2 D1 R32 A2 D4 R126 E3 G2
C44 82 E4 P62 E5 H3 R34 A2 D3 R127 E3 G3
C45 83 D4 P80 A4 G5 R36 B2 F4 R128 E3 G3
C47 B3 E2 P82 C1 BS R37 B2 F3 R129 E3 G2
C54 B3 D2 P82 C3 85 R38 B2 F4 R131 D3 G3
C64 D1 B3 P82 E2 B5 R42 A3 E3 R132 E3 G3
C68 D1 B2 P82 E3 BS R44 B2 E4 R133 E3 G2
C69 E1 B3 P83 C2 ES R45 A2 C5 R134 E3 H2
C84 D3 E3 P83 E1 E5 R46 83 C5 R135 E3 F6
C88 02 F2 P83 E3 E5 R47 83 D3 R136 E3 G2
C114 D3 G3 P90 A3 G5 R51 83 D3 R141 D4 H5
C156 02 F3 P99 D4 F5 R52 B3 D2 R142 D4 H4

R54 83 D2 R143 D4 H4
CR10 A1 D5 022 B1 C3 R55 B3 D4 R144 D4 H4
CR11 A1 C4 028 B1 C1 R56 B3 E2 R145 D4 H4
CR15 B1 C3 034 A2 D3 R57 B3 D2 R14B E4 H3
CR19 B1 C3 038 82 F4 R58 83 02 R152 D2 F2
CR20 81 C3 052 83 D2 R61 D1 B6 R156 D2 F3
CR21 B1 C3 058 83 D1 R62 D1 85
CR22 B1 C2 068 D1 81 R63 D2 82 U15 A1 C4
CR28 C1 B4 074 E1 B1 R67 D1 82 U45 A3 D3
CR45 83 D3 088 D2 E2 R68 D1 82 U64A D1 A3
CR49 B3 D2 094 E2 E1 R69 E1 84 U64B E2 A3
CR50 83 D3 0118 D3 G2 R73 E1 82 U84A E2 E3
CR51 83 D2 0122 D3 F1 R74 E2 83 U848 D2 E3
CR52 83 D2 0126 E3 G1 R75 E1 B3 U114A D3 G2
CR58 C3 B5 0144 D4 H3 R76 E1 B4 U114B E3 G2
CR64 D1 B2 0148 E4 H2 R77 E1 B3
CR76 E1 BS R80 D3 D5 VR10 A1 D4
CR84 D2 E2 R10 A1 D4 R81 D3 D5 VR12 A1 D4
CR96 E2 85 R12 A1 D4 R82 D2 E3 VR17 BS C3
CR114 D3 G2 R14 A2 C5 R83 D2 E3 VR32 A2 D4
CR132 E3 85 R15 A2 C5 R87 D2 E2 VR36 82 G4
CR142 D4 G4 R16 82 C5 R88 D2 E2 VR47 B3 D3
CR143 D4 H4 R17 B1 C3 R93 E2 E2 VR152 D2 F3
CR144 D4 F4 R21 B1 C3 R94 E2 F2 VR156 D2 F3
CR148 E4 H3 R22 81 C2 R95 E2 E3

R24 B1 C2 R96 E2 E4
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7854

Figure 7-23 . A5-Intensity Control circuit board assembly .

COMPONENT NUMBER EXAMPLE
Component Number

Y~
R~234

Assembly ~

	

hemahcs<
~+ CucurtNumber Subassembly Number

Number (iy used)

ChassmmounteEcomponeMS have no Assemdy Number
pellr-see end of RepaceaWe Fleclnwl Parts List .

Figure 7-24 . Afi-Pot Adjust circuit board assembly .

© Static Sensitive Devices
See Maintenance Section
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FRONT-PANEL CONTROLS DIAGRAM 1 ~`

PartialA5 ASSY a/.sn .shown on diagrams 2 and 14 .

A5
IN'itNSl'fY CON7ROL

BOARD
Shown on diags.

2, 14 & 17

RSV JAN 1982

CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION

-~..___.._..,.,._.
P67

D4,®......~ . .~,W.._
C1

_..~.
P67 E4 C1
P142 E5 A1

R80 E4 81
8142 E5 A1
R160 E5 B1



VOLTAGE CONDITIONS

The voltages shown were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER SOURCE (VER -1.

MODE) ; VERTICAL MODE (LEFT) ; HORIZONTAL MODE (B) ; READOUT INTENSITY (OFF) . No plug-in units were installed .

Voltage Conditions . The voltages on the diagram were taken using a digital multimeter with a 10 Mfg input impedance
(Tektronix DM 501 Digital Multimeter installed in a TM 501 Power Module or a Tektronix 7D13 Digital Multimeter used
with a readout-equipped 7000-Series Oscilloscope) .

Digitally signed by
http://www .aa4df.com

Signature Not Verified
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Component Number

,A23,A2R1234
sedemara

AssemdN . .. l
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aremfNumber Svdassembly NumderNumber (it used)

Chassis-mounleb components have no Assembly Number
prefix-see end of ReDlacesble Elecfri¢al Parts bsi.
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7854

Figure 7-25 . A3-Front Panel Keyboard Electronics circuit board assembly .

Figure 7-26 . A4-Front Panel Button circuit board assembly .
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See Maintenance Sectran
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FRON'T'-PAN1=L KEYBOARD DIAGRAM 18

PARTIAL A3 ASSY

*See Parts List for
serial number ranges .

Partial A3 ASSY a/sn shown nn diagram 36.

A4
FRONT PANEL
BUTTON BOARD
Shown on diag. 18

A3
FRONT PANEL

KEYBOARD ELECTRONICS
BOARD

Shown on Diags.
18&36

Static Sensitive Devices
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COMPONENT NUMBER EXAMPLE

Component Number

A23 A2 �R1234

Schematic
Assembly a

n.du

~

	

_o

	

CircuR
Number

I

Subassembly

	

Number
Number (il used)

Chassis-mounted components have no Assembly Number
prefix-see end of R^,placeable Electrical Pads List.

REV JAN 1982

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

C110 B3 A2 0330 B2 83
C130 A2 A4
C131 A2 83 R110 A3 A2
C132 A2 A4 R130 C2 A4
C230 A2 B4 R131 C2 A4
0231 A2 A4 R132 82 A4
C430' A2 C3 8230 82 B4
C510 A3 D2 R231 B2 B4
C511 G2 D2 R300 Ft B1
C610 83 D2 R301 F1 B1

LS520 B3 p2 R302 F2 B1
8303 F2 82

P108 A2 C4 R310 F3 B2
P108 C3 C4 R311 F3 82
P108 F4 C4 R312 F2 82
P108 G2 C4 R313 F2 82
P210 A3 82 R320 B2 B3
P420 F2 82 R321 B2 83
P430 D3 C3 R322 B2 83
P620 B1 A3 R323 C2 C3
P620 B2 A3 R324 C2 C3
P620 F1 A3 R610 G2 D2

R611 G2 E2
0110 B3 A2
0120 C2 A3 0400 F1 C1
0121 C2 A3 U510C G2 D2
0220 82 83 U510D G2 D2
0221 B2 83 U520 C3 D3

A4 ASSY

CIRCUIT SCHEM BOARD CIRCUIT SCHEM 80ARD
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION

DS620 N

~

B1 D2 5320
__.,..,.e..,..FD .2 ~

B2
DS621 81 D2 5330 E2 B3
DS700 C1 D1 5340 E2 R4
DS720 81 E2 5400 E2 C1
DS721 C1 E2 5410 E1 C2

5420 C2 C3
5100 D3 A1 S440 E1 C4
5110 D2 A2 5500 E2 D1
5120 D2 A2 5510 E1 D2
5130 E2 A3 5540 E1 D4
5140 E2 A4 5600 E3 D1
5200 D3 B1 5610 C3 D2
5210 D2 R2 5630 C1 D3
5220 D2 B2 5640 C2 D4
S230 E2 B3 5770 E3 E2
5240 E2 B4 S730 C1 E3
5300 E3 B1 5740 C2 E4
5310 D2 82



VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were obtained with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER
SOURCE (VERI MODE) ; VERTICAL MODE (LEFT) ; HORIZONTAL MODE (B) ; READOUT INTENSITY (OFF) .

Voltage Conditions . The voltages were taken with a digital multimeter with a 10 Mfg input impedance (Tektronix DM 501
Digital Multimeter installed in a TM 501 Power Module or Tektronix 7D13 Digital Multimeter used with a readout-equipped
7000-Series Oscilloscope) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 Mfg input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

+2 .4V +2 .5V
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Figure 7-28 . A37--Calculator Button circuit board assembly .

Static Sensitive Devices
See Maintenance Section

COMPONENT NUMBER EXAMPLE

Component Number
w

A23A?R1234
Schematic

Assembly
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Circuit
Number Subassembly

Number
Number (il used)

Chases-mounted camponeMS have no Assembly Number
gefix-see end of Replaceable 8ectrical Parts List .
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'S83B S938! S1838 51138
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A36
CALCULATOR KEYBOARD

BOARD
Shown on diags .

19&36

A37
CALCULATOR BUTTON

BOARD
Shown on diag. 19



CALCULATOR KEYBOARD DIAGRAM 19

C210 83 B2
C330 83 C3
C410 83 D2

P200 C2 C1
P20B 82 83
P300 G1 D1
P305 D4 C1

R110 C3 B2
R210 C2 B2
R430 G2 D3
R530 G1 E3

R531 G2 E3
R532 G2 E3
R541 G2 E3
R542 G1 E4
R543 G1 E4
R544 G1 E4
R545 G1 E4
R630 G3 E3
R631 G3 E3
R632 G3 E3
R641 G3 E3
R642 G3 E4
R643 G3 E4

R644 G2 E4
R645 G2 E4

U220A G2 e2
U2208 H1 82
U2200 83 B2
U220E 82 82
U220F 84 82
U320 D4 C2
U520 G1 E2
U620 G4 E2

W230 84 84

D3800 C2 F1
DS1000 C3 G1

P200 C2 F1
P300 G1 E1
P305 D4 E2

5110 D3 A2
5210 D3 82
5220 E3 B2
5230 F3 B3
S240 E3 B4
5250 D1 84
5260 D1 85
S270 E1 86
S300 F1 C1
5310 D3 C2
5320 E3 C3
5330 E1 B3
5350 E1 84
5360 F1 85
5370 F1 B6
5410 D3 C2
5420 E3 C3
5430 E3 C3
5450 E3 C4
5460 E3 C5
5470 F3 C6
5510 D3 D2
5520 E3 D3

5530 E3 D3
S550 E3 D4
5560 E3 D5
5570 F3 D6
5610 D2 D2
5620 E3 D3
5630 E3 D3
S650 E3 D4
S660 E3 D5
5670 F3 D6
5710 D2 E2
S720 E2 E3
S730 E3 E3
5750 E3 E4
S760 E3 E5
5770 F3 E6
SB10 F3 F2
S820 E2 F3
5830 E2 F3
SB50 E2 F4
5860 E2 F5
S870 F2 F6
5910 F3 F2
5920 E2 F3
5930 E1 F3
5950 E2 F4
S960 E2 F5
5970 F2 F6
S1010 F3 G2
51020 E2 G3

51030 E2 G3
51050 E2 G4
51060 02 G5
51070 D3 G6
51110 F3 H2
51120 E2 H3
51130 E2 H3
51150 E2 H4
51160 D2 H5
51170 D3 H6
51210 F2 H2
51240 E1 H4
51250 E1 H4
S12fi0 F1 H5
51270 F1 H6
51310 F2 12
51330 D3 13
51340 E1 14
51350 E1 14
S1360 F1 I5
51370 F1 06
51400 D1 J1
51410 D1 J2
51430 Di J3
51440 E1 J4
51450 E1 J4
51460 F1 J5
51470 F1 J6

A37 ASSY

PARTIALA36 ASSY



The voltages and waveforms shown were obtained with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER
SOURCE (VERf MODE); VER"fICAL MODE (L. .FFT) ; HORIZONTAL MODE (B); READOUT INTENSITY (OFF) .

Voltage Conditions . The voltages were taken with a digital multimeter with a 10 MSS input impedance (Tektronix DM 501
Digital Multimeter installed in a i"M 501 Power Module or Tektronix'7D13 Digital Multimeter used with a readout-equipped
7000-Series Oscilloscope .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 Mfg input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7B92 Time Base, 7A13 Differential
Comparator and P6063A Probe).
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Figure 7-29 . A25-Digitizer circuit board assert



A25
DIGITIZER
BOARD

Shown on diags.
8,20&26

Figure 7-29 . A25-Digitizer circuit board assembly .



VER'T'ICAL AND HORIZONTAL SAMPLER DIAGRAM 20

PARTIAL A25 ASSY

0202 A1 J4
0207 B1 H3
0221 81 13
0226 C1 13
0234 D1 13
0235 D1 13
0236 D1 J3
0237 D1 J3
0240 E1 "
0244 E2 `
0245 E1 12
0246 D1 "
0249 E1 *
0250 E1 "
0262 E2 11
0264 E2 "
0267 F2 11
0269 F2 11
0276 F2 11
0294 G2 H1
(`296 G2 H1
0297 H1 H1
0299 H1 H1
0321 83 G3
0324 B5 G3
0326 C3 G3
0334 D3 G3
0335 D3 G3
0336 D3 G3
0337 D3 H3
0340 E3 '
0344 E3 *
0345 E3 G2
0349 E3 "
0350 E3 G1
0362 F4 G1
0367 F4 G1
0369 F4 G1
0376 F4 G1
0383 F4 H2
0401 C4 J3
0402 C4 J3
0403 C4 13
0404 C4 J3
0407 C4 12
0408 C4 G3
0409 C4 H3
0412 C5 H2
0424 A4 G2
0426 A4 G4
0427 B4 H4
0429 A4 12
0431 A5 14
0432 B5 J3
0433 A5 J4

0434 B5 J3
0458 G5 H3
0492 G5 12

CR226 C1 13
CR227 C1 13
CR231 C1 13
CR232 C1 13
CR242 Ei 12
CR244 E2 J2
CR245 E3 12
CR245 Ei 12
CR245 E3 12
CR246 E1 12
CR247 E1 J2
CR248 E1 12
CR283 F2 11
CR289 G2 H2
CR296 G2 H1
CR315 B3 G4
CR326 C3 G3
CR327 C3 G3
CR331 C3 G3
CR332 C3 G3
CR342 E3 G2
CR344 E3 G2
CR345 E3 G2
CR346 E3 G2
CR347 E3 G2
CR348 E3 G2
CR383 F4 H2
CR491 G5 H2
CR492 G5 H2

DL211 82 H3

L401 C4 J3

LR201 A1 J4
LR403 C4 J3
LR406 C4 13
LR408 C4 H4
LR411 C5 H2
LR421 A4 J4
LR423 A4 H2
LR426 A4 H4
LR428 A5 13
LR431 A5 J4

P64 A3 G2
P102 A1 J4
P102 A4 J4
P102 H5 J4
P211 83 H3

0206 A1 H4
0207 81 H4
0222 Bi 14
0223 C1 14
0227 C1 13
0250A E1 12
0250B F1 12
0251 E2 12
01252 E2 12
0256 F2 12
0262A F2 11
02628 F2 I1
0263 F2 11
0273 F2 Ii
0284 F2 H1
0285A F2 H2
0!2858 G2 H2
0286 G2 H1
0296 H1 H1
0311 B3 G4
0322 B3 G3
0323 C3 G4
0327 C3 G3
0350A E3 G1
03508 F3 G1
0351 E4 G2
0352 E4 G2
0356 F4 F1
0362A F3 G1
03628 F4 G1
0363 F3 G1
0373 F4 G1
0384 F4 H2
0385A F4 H2
03858 G4 H2
0452 F4 H3
0453 G4 H3
0485 G4 H2
0487 G4 H2
0493 G5 H2

R202 A1 J4
R203 A1 14
R206 B1 13
R207 B1 H3
8208 B1 H3
R211 82 H4
R212 B2 H3
R221 B1 13
R222 B1 14
R226 C1 13
8227 C1 13
R228 C1 14
R231 C1 13
R232 C1 13

R233 C? J3
R236 D1 J3
R237 D1 J3
R240 E1 '
R241 D1 12
R243 D2 J2
R244 E2 "
R245 D1 "
R246 D1 "
R247 D1 12
R248 E1 12
R249 E1 12
R251 E2 12
R252 E2 12
R253 E2 12
R254 E2 12
R255 E2 12
R256 F2 12
R257 F2 12
R258 F2 12
R262 F1 11
R264 F2
R266 F1

	

11
R267 F2
8269 F2 11
R272 F2 I1
R273 F2 I1
R274 F2 12
R276 F2 I1
R279 F2 I1
R280 F2 12
R281 F2

	

11
R283 F2 11
R284 G2 H1
R285 F2 H1
R286 G2 H1
R289 G2 H2
R290 G2 G1
R291 G2 H1
R292 G2 H2
R294 G2 F2
R297 G2 H1
R299 H1 H1
R311 B3 G3
R313 83 H4
R315 B4 G4
R319 B3 G4
R321 B3 G3
R322 B3 G4
8324 B5 G3
R326 C3 G3
R327 C3 G3
8328 C3 G4
R331 C3 G3
R332 C3 H3

R333 C3 H3
R336 D3 G3
8337 D3 G3
8340 E3 "
R341 D3 G2
R343 D3 G2
R344 E3
R345 D3 "
R347 D3 G2
R349 E3 G2
R350 E3 G2
R351 E4 F2
R352 E4 G2
R353 E4 G2
R354 E4 F2
R355 E4 G2
R356 F4 F1
R357 F4 F1
R358 F4 F1
R362 F3 G1
R364 F3 G1
8366 F3 G1
R367 F4 G1
R369 F3 G?
R372 F4 G1
R373 F4 G1
R374 F4 G1
R376 F4 G1
8379 F4 G2
R380 F4 H3
R381 F4 H2
R383 F4 H2
R384 G4 H2
8385 F4 H2
R451 F4 H4
R452 G4 H3
R454 G4 H3
R455 G4 13
R458 G5 H3
R459 G5 H3
R485 G4 H2
R487 F4 H2
R491 G5 H2
R492 G5 H3
R493 G5 12

T233 C1 13
T237 D1 12
T333 C3 G3
T337 D3 G2
T345 A3 G2

VR284 G2 H1
VR296 H1 H1



VOLTAGE AND WAVEFORM CONDITIONS

The voltages and waveforms shown were taken with the 7854 controls set as follows: CRT DISPLAY (SCOPE) ; TRIGGER
SOURCE (VERT MODE) ; VER~fICAL MODE (LEF-T); HORIZONTAL MODE (B) ; READOUT INTENSITY (MIDRANGE) .

Voltage Conditions . The voltages on the diagram were taken using a digital multimeter with a 10 Mfg input impedance
(Tektronix DM 501 Digital Multimeter installed in a TM 501 Power Module or Tektronix 7013 Digital Multimeter used with
a readout-equipped 7000-Series Oscilloscope .

A 7A26 Dual Trace Amplifier with coupling switch set to Gnd was installed in the LEFT VERT compartment of the 7854 .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 Mil input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

A Tektronix 7A26 Dual Trace Amplifier with controls set as follows : VOLTS/DIV (0 .1 V) ; DISPLAY MODE (CH1) was
installed in the LEFT/VERT compartment of the 7854 .

The 0.4 V CALIBRATOR signal was applied to the channel 1 bnc input connector .

A Time Base (Tektronix 7B15) with controls set as follows :

	

TRIGGERING (NORM, AC, IN1) ; TIME/DIV (1 ms) was installed
in the B HORIZ compartment of the 7854 .

A?_5R248 Affects the first 3 ns of high-frequency transient
response . Increasing the resistance lowers the
front corner and vice-versa .

A25R250 Affects first 1 ns of high-frequency transient
response . Decreasing the resistance raises the
front corner and vice-versa .

A25C264 Affects Unity Dot response.lncreasing the capacitance
lowers the first 3 .5 ~s of the vertical transient
response .

22012
24052
27052
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Figure 7-30 . A26-Control Logic circuit board



A26
CONTROL

LOGIC

BOARD
Shown

on diags

.
21,22,23,24

& 25



DIGI°fIZ~R CON'T`ROL LOGIC DIAGRAM 21



The waveforms shown were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPE); TRIGGER SOURCE (VERT
MODE) ; VER~fICAL MODE (LEFT) ; HORIZONTAL MODE (B/ ; READOUT INTENSITY (MIDRANGE) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 Mfg input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .

A Tektronix 7A26 Dual Trace Amplifier with controls set as follows : VOLTS/DIV (0 .1 V) ; DISPLAY MODE (CH1) ; was
installed in,the LEFT VERT compartment of the 7854 .

The 0.4 V CALIBRATOR signal was applied to the channel 1 bnc connector .

A Tektronix 7B15 Time Base with controls set as follows : TRIGGERING (NORM, AC, INT} ; TIME/DIV (1 ms); was installed
in the B HORIZ compartment of the 7854 .

Waveform 4 conditions : fB15 TIME/DIV (500 Ns) .
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Figure 7-31 . A26-Control Logic circuit board assemb
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The waveforms shown were taken with the 7854 controls set as follows : CRT DISPLAY (SCOPE) ; TRIGGER SOURCE (VERT
MODE) ; VERTICAL MODE (LEFT); HORIZONTAL MODE (B) ; READOUT INTENSITY (MIDRANGE) .

Waveform Conditions . The waveforms shown below were obtained using a test oscilloscope system with 10 Mfg input
impedance, at least 60 MHz bandwidth and 10X probe (Tektronix 7603 Oscilloscope, 7892 Time Base, 7A13 Differential
Comparator and P6063A Probe) .
A Tektronix 7A26 Dual Trace Amplifier with controls set as follows : VOLTS/DIV (0 .1 V); DISPLAY MODE (CH1); was
installed in the LEFT VERT compartment of the 7854 .

The 0.4 V CALIBRATOR signal was applied to the channel 1 bnc connector .

A Tektronix 7B15 Time Base with controls set as follows : TRIGGERING (NORM, AC, INT) ; TIME/DIV (1 ms) ; was installed
in the B HORIZ compartment of the 7854 .

WAVEFORM CONDITIONS
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Figure 7-34 . DMA Timing Diagram.
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C1610 α 2 12

Ρ 103 Α 1 D4
Ρ 103 F3 D4
Ρ 104 Α 1 J4
Ρ 104 Α 3 J 4

R2020 Β 3 J 3

1" Ρ1610 Α2 11
ΤΡ1610 Α 1 11
ΓΡ1610 C3 11

U200D Β 1 Β 1
υ1000 D2 F1
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U1400A C3 Η 1
U1530B Β 3 Η 3
U1610A C2 12
U1610B C2 12
U1710A C3 12
U1710C D3 12
U1720 81 12

U1820 Ε 1 12
U1830A C2 13
U2030B E3 J3
U2220A Α 1 Κ 2
U2220B Α 1 Κ 2
U2220C Α 2 Κ 2
U2220D Α 2, Κ 2
υ2230Α C2 Κ 3
U2230B C2 Κ 3
U2230C Α 3 Κ 3
U2230F D1 Κ 3









Figure 7-36 . A25-Digitizer circuit board ;
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C501 Α1 C3
C506 Α2 F 2
C507 82 E2
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C511 Β 2 F2
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R547 F1 C2
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R557 C2 Ε4
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R599 Ε 5 F3
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R602B G3 E2
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R603D F4 D2
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U503B C7 F3
U503C Α 2 F3
U503D Α 3 F3
U510 82 F2
U519B D5 F3
U520 C1 D3
U521 D1 C3
U522 D1 C3
U533 F1 D1
U554B C2 F3
U554C D5 F3
U554D E5 F3
U554E C2 F3
U554F D1 F3
U569A D4 F3
U569B C3 F3
U570 C3 E3
U575 F3 D3
U580 F3 D3
U585 E3 D3
U590 E4 E3
U595 D4 E3
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U620 G4 E2
U621A G4 Ε1
U621B G2 Ε 1
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U630B E4 F3
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Figure 7-37 . A27--ΜΡU circu it boa rd assembly .
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C103 D2 Β 2
C105 . Β 3
C120 C2 85
C200 F 2 Β 2
C202 Α 3 83
C210 Α 3 Β4
C320 Α 3 85
C321 Α 3 Β 5
C410 Α 3 C4
C510 Α3 D4
C600 λ3 D3
C610 Α3 D4
C620 Α3 D5
C800 Α3 G3
C810 Α3 G4
C826 Α3 G5
C900 Α3 G3
C920 Α3 G5
C921 Α3 G5
C922 Α3 G5
C923 Α3 G5
C1200 Α3 13
C1210 Α 3 14
C1310 Α 3 14
C1320 Α3 15

Ρ 105 Α 3 E6
Ρ 105 Ε 1 E6
Ρ 108 Ε 1 C2
Ρ 108 G2 C2
Ρ 130 F 3 F 1
Ρ220 83 84
Ρ 1410 C4 J 3

R 105 D3 Α 3
R106 D2 Α 3
R 301 Ε 1 82
R 302 Ε 1 82

R 303 Ε 1 Β 2
R 304 Ε 1 C2
R 305 Ε 1 83
R 306 Ε 1 Β 3
R 310 F 2 C4
R 310 F 3 C4
R 31 0J C2 C4
R42 ΠD Α 2 C5

ΤΡ 100 C3 Α 2
1- Ρ 100 D3 Α 2
ΓΡ 500 Α 4 D1
ΤΡ 500 D3 D1
ΤΡ 1200 Α 3 11

U110A C3 Α 4
U 110 B Β 2 Α4
U120A C2 Α 5
U1206 C2 Α 5
U 200A D3 Β 3
U 200B D2 83
U 210 81 84
U 220A D2 85
U220B C3 Β 5
U310 E2 84
U320B D1 Β 5
U410 F 3 C4
U420A D2 C5
U420B E3 C5
U520A C3 D5
U520D 83 D5
U 1000 B 83 Η 2
U 1000D C2 Η 2
U 1400 Β 2 J 2
U 1410A C3 J 4
U 1410 B C3 J 4
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KEYBOARD INTERFACE AND SIGNATURE ANALYSIS



Figure 7-38 . A27--MPU circuit board assembly .



ν
Α27
MPU

BOARD
Shown on diags .

27,28 & 36



MICROPROCESSOR AND CONTROL DIAGRAM 28







Figure 7-39 . A31--ROM circuit board assembly .



READ ONLY MEMORY DIAGRAM 29

Α31
ROM
BOARD

Shown on diag. 29







Figure 7-40 . A28-- RAM circuit board assembly .



Α28
RAM

BOARD
Shown on diag. 30



RANDOM ACCESS MEMORY DIAGRAM 30







RANDOM ACCESS MEMORY



F igu re 7-41 . A29-Display circu it board α



Α29
DISPLAY
BOARD

Show n on dίags.
31,32,33 & 34



READOU"r ACQUIRE DIAGRAM 31





READOUT ACQUIRE



Figure 7-42 .



CHARACTER MODE

. Character Mode Timing Diagram .



TABLE 7-1
Setup For Waveforms 6, 7, 27 and 28







Figure 7-43 . YT Mode Timing Diagram .





Figure 7-44 . Χ-ΥModeTiming Diag ram.



TABLE 7-1
Setup For Waveforms 6, 7, 27 and 28

TABLE W2
Setup For VVeνofnιmma 30, 35' 37' 41 and 42







Figure 7-45 . A29-Display circuit board ι



Α29
DISPLAY
BOARD

Shown on dίags.
31,32,33 & 34



VERTICAL DISPLAY AND CONTROL DIAGRAM 32







Figure 7-46 . A29-Display circuit board



Α29
DISPLAY
BOARD

Shown on dι a gs.
21,32,33 & 34



HORIZONTAL DISPLAY AND CONTROL DIAGRAM 33





HORIZONTAL DISPLAY AND CONTROL <



Figure 7-47 . A29-Display circuit board e



Α29
DISPLAY
BOARD

Shown οη dιags.
31,32,33 & 34



DISPLAY D/Α AND AMPLI F I E R DIAG RAM 34



Figure 7-48 . Display D/Α and Amp lifie r Timing Diag ram .





DISPLAY D/Α AND AMPL IF I ER

	

<



Figure 7-49 . A30-GPIB circuit board assembly .



Α30
GPIB
BOARD

Shown on diag . 35







Figure 7-50 . A32-Rear Panel Connector circuit board assembly .



Figure 7-51 . A36-Calculator Keyboard circuit board assembly .

Figure 7-52 . A3-Front Panel Keyboard Electronics circuit board assembly .



Α3
FRONT PANEL

KEY BOARD ELECTRONICS
BOAR D

Shown on Dίags.
18&36

Α36
CALCULATOR KEYBOARD

BOARD
Shown on dιags.

19&36

Α32
REAR ΡΑΝΕΙ .

' CONNECTOR
Shown on diag. 36





REAR PANEL CONNECTOR



Figure 7-53 . A8-Mother circuit board



Α8
MOTHER
BOARD

Shown on dιag. 37



MOTHER BOARD DIAGRAM 37





MOTHER BOARD



F igure 7-54 . A7-Αυχ Regulato r ci rcuit board assembly .



Α 7
AUX REGULATO R

BOARD
Shown οιι diag 38



AUX . REGULATOR DIAGRAM 38







AUXILIARY REGULATOR



ΤνiOUBLESHOOTING CHANT" INSTRUCTIONS



Figure 7-55 . 7854 Troubleshooting Chart .





Α22
-LOW VOLTAGE
REGULATOR BOA RD

ι
Α12

CONTROL RE CTIF IER
BOARD

F ig ure 7-56 .



Adjustment Locations Α .



Figure 7-57 . Test Point and Adjustment



Adjustment Locations Β .



Figure 7-58 . Test Point and Adjustment



Adjustment Locations C .



Figure 7-59 . Test Point and Adjustment



Adjustment Locations D .



Figure 7-60 . Test Point and Adjustment



Adjustment Locations Ε .



Figur e 7-61 . Test Point and Adjustment Ι



Adjustment Locations F .



Figure 7-62 . Test Point and Adjustment



Adjustment Locations G .



F igure 7-63 . Test Point and Adjustme nt Ι



Adjustmen t Locations Η .
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OPTION 02



OPTION 2D







REPLACEABLE
MECHANICAL PARTS

ABBREVIATIONS

8-,



NO ENTRY FOR : : : : :
53109

	

C/O PANEL COMPONENTS CORP .

	

Ρ . Ο . BOX 6626

	

SANTA ROSA, CA 95406

53629

	

PANEL COMPONENTS CORP .

	

2015 SECOND ST .

	

BERKELEY, CA 94170

ΟΟΟΑΗ

	

STANDARD PRESSED STEEL CO ., UNBRAKO DIV . 8535 DICE ROAD

	

SANTA FE SPRINGS, CA 90670

ΟΟΟΒΚ

	

STAUFFER SUPPLY

	

105 SE TAYLOR

	

PORTLAND, OR 97214
OOOCY

	

NORTHWEST FASTENER SALE S, INC .

	

7923 SW CIRRUS DRIVE

	

BEAVERTON, OR 97005
OOOFU

	

WRIGHT ENGINEERED PLASTICS

	

10350 OLD REDWOOD HIGHWAY

	

WINDSOR, CA 95492
OOOFW

	

WESTERN SINTERING CO INC .

	

2620 STEVENS DRIVE

	

R ICHLAND , WA 99352
00779

	

AMP, INC .

	

Ρ 0 BOX 3608

	

HARRISBURG, PA 17105
01295

	

TEXAS INSTRUMENTS, INC ., SEMICONDUCTOR

	

Ρ 0 BOX 5012, 13500 Ν CENTRAL
GROUP

	

EXPRESSWAY

	

DALLAS, TX 75222

02768

	

ILLINOIS TOOL WORKS, INC ., FASTEX DIV .

	

195 ALGONQUIN ROAD

	

DES PLAINES, IL 60016

05820

	

WAKEFIELD ENG INEERING, INC.

	

AUDUBON ROAD

	

WAKEFIELD, MA 01880
06383

	

PANDUIT CORPORATION

	

17301 RIDGELAND

	

TINLEY PARK, IL 60477
06776

	

ROBIN SON NUGENT INC .

	

800 Ε . 8TH ST ., BOX 470

	

NEW ALBANY, IN 47150
07700

	

TECHNICAL WIRE AND PRODUCTS, INC .

	

129 DERMODY ST .

	

CRANFORD , NJ 07016
07707

	

USM CORP ., USM FASTENER DIV .

	

510 RIVER RD .

	

SHELTON, CT 06484
08261

	

SPECTRA-STRIP CORP .

	

7100 LAMPSON AVE .

	

GARDEN GROVE, CA 92642
09422

	

PLASTIC STAMPING CORPORATION

	

2216 W . ARMITAGE AVE .

	

CHI CAGO, IL 60647
09922

	

BURNDY CORPORATION

	

RICHARDS AVENUE

	

NORWALK, CT 06852
11897

	

PLASTIGLIDE MFG. CORPORAT ION

	

Ρ 0 BOX 867, 1757 STANFORD ST .

	

SANTA MONICA , CA 90406

12327

	

FREEWAY CORPORATION	9301ALLEN DRIVE

	

CLEVELAND, OH 44125
12360

	

ALBANY PRODUCTS CO ., DIV . OF PNEUMO
DYNAMICS CORPORATION

	

145 WOODWARD AVENUE

	

SOUTH NORWALK, CT 06586
16428

	

BELDEN CORP .

	

Ρ . 0 . BOX 1331

	

RICHMOND, IN 47374
22526

	

BERG ELECTRONICS, INC .

	

YOUK EXPRESSWAY

	

NEW CUMBERLAND, PA 17070
24931

	

SPECIALITY CONNECTOR CO ., INC .

	

2620 ENDRESS PLACE

	

GREENWOOD, IN 46142
26365

	

GRIES REPRODUCER CO ., DIV . OF COATS
AND CLARK, INC .

	

125 BEECHWOOD AVE .

	

NEW ROCHELLE, NY 10802

28520

	

ΗΕΥΜΑΝ MFG . CO .

	

147 Ν . MICHIGAN AVE .

	

KENILWORTH, NJ 07033
30817

	

INSTRUMENT SPECIALTIES COMPANY, INC .

	

LITTLE FALLS, NJ 07424

	

_
49671

	

RCA CORPORATION

	

30 ROCKEFELLER PLAZA

	

NEW YORK , NY 10020
52792

	

THORGREN TOOL AND MOLDING CO ., INC .

	

1100 EVANS AVENUE

	

VALPARAI SO, IN 46383
58474

	

SUPERIOR ELECTRIC CO .

	

383 MIDDLE ST .

	

BRISTOL, CT 06010
59730

	

THOMAS AND BETTS COMPANY

	

36 BUTLER 5Τ .

	

ELIZABETH, NJ 07207
70485

	

ATLANTIC INDIA RUBBER WORKS, INC .

	

571 W. POLK ST .

	

CHICAGO, IL 60607
71126

	

BRONSON, HOMER D ., CO .

	

250 MAIN ST ., Ρ . 0 . BOX 98

	

BEACON FALLS, CT 06403
71159

	

BRISTOL SOCKET SCREW, DIV . OF
AMER ICAN CHAIN AND CABLE CO ., INC .

	

Ρ 0 BOX 2244, 40 BRISTOL ST .

	

WATERBURY, CT 06720
71468

	

ΙΤΤ CANNON ELECTRIC

	

666 Ε . DYER RD .

	

SANTA ANA, CA 92702
71785

	

TRW, CINCH CONNECTORS

	

1501 MORSE AVENUE

	

ELK GROVE VILLAGE, IL 60007
73743

	

FISCHER SPECIAL MFG . CO .

	

446 MORGAN ST .

	

CINCINNATI, OH 45206
73803

	

TEXAS INSTRUMENTS, INC ., METALLURG ICAL
MATERIALS DIV .

	

34 FOREST STREET

	

ATTLEBORO, MA 02703
75915

	

LITTELFUSE, INC.

	

800 Ε . NORTHWEST ΗWΥ

	

DES PLAINES, IL 60016
77250

	

PHEOLL MANUFACTURING CO., DIVI SION
OF ALLIED PRODUCTS CORP .

	

5700 W . ROOSEVELT RD .

	

CHICAGO, IL 60650
78189

	

ILLINO I S TOOL WORKS, INC .
SHAKEPROOF DIVISION

	

ST . CHARLE S ROAD

	

ELGIN, IL 60120
79807

	

WROUGHT WASHER MFG . CO .

	

2100 S . 0 BAY ST .

	

MILWAUKEE, WI 53207
80009

	

TEKTRONIX, INC .

	

Ρ 0 BOX 500

	

BEAVERTON, OR 97077
80033

	

PRESTOLE EVERLOCK, INC .

	

Ρ . 0 . BOX 278,1345 MIAMI ST .

	

TOLEDO, OH 43605
80126

	

PACIFIC ELECTRICORD CO .

	

747 W. REDONDO BEACH,P 0 BOX 10 GARDENA, CA 90247
83385

	

CENTRAL SCREW CO .

	

2530 CRE SCENT DR .

	

BROADVIEW, IL 60153
86044

	

CALIFORNIA GASKET COMPANY

	

1601 W . 134 STREET

	

GARDENA , CA 90249
86928

	

SΕΑSΤΑΟΜ MFG . COMPANY, INC .

	

701 SONORA AVENUE

	

GLENDALE, CA 91201
87308

	

Ν . L. INDUSTRIES, INC ., SOUTHERN SCREW
DIV .

	

Ρ . 0 . BOX 1360

	

STATESVILLE, NC 28677
93907

	

TEXTRON INC . CAMCAR DIV

	

600 18TH AVE

	

ROCKFORD , IL 61101
95987

	

WECKESSER CO ., INC .

	

4444 WEST IRVING PARK RD .

	

CHICAGO, IL 60641
98159

	

RUBBER TECK, INC .

	

19115 HAMILTON AVE ., Ρ 0 BOX 389 GARDENA, CA 90247
98978

	

INTERNATIONAL ELECTRONIC RESEARCH CORP .

	

135 W. MAGNOLIA BLVD .

	

BURBANK, CA 91502
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1-1

	

352-0573-00

	

1 HLDR,IN STR CARD :ABS

	

80009 352-0573-00
-2 070-2848-00

	

1 CARD , INSTR :OPERATORS

	

80009 070-2848-00
0 70-2849-00

	

1 CARD , INSTR :OΡERATORS

	

80009 070-2849-00
070-2850-00

	

1 CARD , IN S'TR :OPERATORS

	

80009 070-2850-00
070-2851-00

	

1 CARD,INSTR :OPERATORS

	

80009 070-2851-00
-3 390-0693-00

	

1 CAB .S IDE ,SCOPE :LEFT

	

80009 390-0693-00
-4

	

214-0603-02

	

4 . PIN ASSY,SECRG :

	

80009 214-0603-02
-5

	

386-0227-00

	

4 . STOP ,CLP,RIM CL :ACETAL

	

80009 386-0227-00
-6

	

386-1151-00

	

4 . CLΑΜΡ , ΑλΜ CLENC :SPG STL CD PL

	

80009 386-1151-00
-7

	

200-0728-00

	

2 COV,HANDLE END :

	

80009 200-0728-00-8

	

367-0108-00

	

1 HANDLE ,CARRYING :19 .19 L ,BLUE VINYL

	

80009 367-0108-00
(ATTACHING PARTS)

-9

	

212-0628-00

	

4 SCREW ,SHOULDER :10-32 Χ 0 .4 LW/0 .3 DIA

	

93907 OBD-10 386-1624-00

	

2 PLATE,HDL RTNG :STAINLESS STEEL

	

80009 386-1624-00

-11 386-1283-01

	

2 PLATE,HDL MTG : FRONT

	

80009 386-1283-01-12 426-0819-00

	

1 FRAME SECT ,CAB . :TOP CENTER

	

80009 426-0819-00
(ATTACHING PARTS)

-13 210-0457-00

	

4 NUT,PL ,ASSEM WA :6-32 Χ 0 .312 INCH,STL

	

83385 OBD-14 211-0507-00

	

4 SCREW,MACHINE :6-32 Χ 0 .312 ΙΝCΗ , ΡΝΗ STL

	

83385 OBD

-15 390-0694-00

	

1 CAΒ .SIDE ,SCOPE : RIGHT

	

80009 390-0694-00-16 214-0603-02

	

4 . PIN ASSY,S ECRG :

	

80009 214-0603-02
-17 386-0227-00

	

4 . STOP ,CLP,RIM CL :ACETAL

	

80009 386-0227-00
-18 38ά-1151-00

	

4 . CLAMP,RIM CLENC :SPG STL CD PL

	

80009 386-1151-00-19 348-0073-01

	

2 SPT PIVOT,FLIP :LEFT FRONT AND RIGHT REAR

	

80009 348-0073-01
(ATTACHING PARTS)

-20 210-0457-00

	

4 NUT,PL,ASSEM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD-21 211-0532-00

	

4 SCREW,MAC'HINE :6 °-32 Χ 0 .75 INCH,FILH STL

	

83385 OBD

-22 377-0119-00

	

2 INSERT, FOOT :0 .352 Χ 0 .832Χ 0 .934, PU

	

80009 377-0119-00-23 348-0193-00

	

1 FLIP-STAND,CAB . :

	

80009 348-0193-00
-24 390-0555-00

	

1 CABINET BOTTOM :

	

80009 390-0555-00-25 214-0603-01

	

4 PIN,SECURING :0 .27 INCH LONG

	

80009 214-0603-01
-26 214-0604-00

	

4 WASH .,SPG TNSN :0 .26 ID Χ 0 .47 INCH OD

	

80009 214-0604-00
-27 386-0227-00

	

4 STOP ,CLP,RIM CL :ACETAL

	

80009 386-0227-00
-28 386-1151-00

	

4 CLAMP,RIM CLENC :SPG STL CD PL

	

80009 386-1151-00
-29 348-0074-01

	

2 SPT PIVOT,FLIP :RIGHT FRONT AND LEFT REAR

	

80009 348-'-071,-Oi
(ATTACHING PARTS)

-30 210-0457-00

	

4 NUT , PL ,ASSEM ωΑ:6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-31 211-0532-00

	

4 SCREW ,MACHINE :6-32 Χ 0 .75 INCH,FILH STL

	

83385 OBD

-32 377-0119-00

	

2 INSERT , FOOT :0 .352 Χ 0 .832Χ 0 .934, PU

	

80009 377-0119-00-33 343-0256-00

	

2 RTNR BLK ,SCOPE :

	

80009 343-0256-00
(ATTACHING PARTS)

-34 210-0457-00

	

4 NUT,PL,ASSEM WA :6-32 Χ 0 .312 INCH,STL

	

83385 OBD-35 213-0192-00

	

4 SCR ,TPG,THD FOR :6-32 Χ 0 .50 INCH,PNH STL

	

87308 OBD

-36 426-0814-00

	

2 FRAME SECT ,CAB . :BOTTOM

	

80009 426-0814-00
(ATTACHING PART S)

-37 210-0457-00

	

2 NUT,PL , ASSEM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-38 211-0507-00

	

2 SCREW,MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

8ρ3



2-1 426-0514-00

	

1 FRAME ,MASK :PLASTIC

	

80009 426-0514-00
-2

	

378-0625-00

	

1 FILTER, LT ,CRT : BLUE ,5 .15 Χ 4 .4 Χ 0 .03

	

80009 378-0625-00-3

	

331-0258-03

	

1 MASΚ ,CRT SCALE :

	

80009 331-0258--03
-4

	

131-0765-01

	

3 TERM ,FEED THRU :0 .584 L Χ 0 .625 OD BRS GOLD	80009 131-0765-01-5 204-0380-00

	

1 BODY,TERMINAL :

	

80009 204-0380-00-6

	

200-0939-01

	

1 RTNR ,CRT SCALE :5 .55 Χ 5 .068 Χ 0 .475,AL

	

80009 200-0939-01
(ATTACHING PARTS)

-7

	

212-0008-00

	

4 SCREW ,MACHINE :8-32 Χ 0 .500 INCH,PNH S'ΓL

	

83385 OBD

-8

	

131-1022-00

	

2 CONTACT , εLεC :CRT MASK	8 0009 131-1022-00-9

	

337-1159-03

	

1 SHLD,IMPLOSION :4 .75 Χ 3 .93 ΧΟ .7 THK ,PLSTC

	

80009 337-1159-03-10 331-0245-00

	

1 MASK ,CRT SCALE :

	

80009 331-0245-00
-11 366-1189-00

	

1 KNOB:GRAY

	

80009 366-1189-00
213-0246-00

	

1 . SETSCREW :5-40 Χ 0 .093 ΙΤL BK OXD,HEX SKT

	

71159 OBD-12 366-1146-00

	

2 KNOB:GRAY,IF GAIN

	

80009 366-1146-00
213-0246-00

	

2 . SETSCREW :5-40 χ 0 .093 ITL BK OXD,HEX SKT

	

71159 OBD
-13 366-1164-00

	

2 KNOB:GRAY

	

80009 366-1164-00213-Οι 53-0ο

	

4 . 5ΕTSCREW :5-40 χ 0.125,STL BK ΟΧD, κΕΧ SKT

	

OOOCY OBD
-14 366-1122-00

	

1 κΝΟΒ :GRΑΥ

	

80009 366-1122-00
213-0246-00

	

1 . SETSCRεW:5-40 χ 0 .093 ITL BK ΟΧD , ΗΕΧ SKT

	

71159 OBD-15 366-1120-00

	

1 ΚΝΟΒ :GΑΑΥ ,0 .600 INCH HIGH

	

80009 366-1120-00
213-0153-00

	

2 . SETSCREW :5-40 Χ 0 .125,STL BK OXD,HEX SK"Γ

	

OOOCY OBD-16 378-0635-01

	

1 LENS, LIGHT :WHITE,MARKED A, PLASTIC

	

80009 378-0635-01
378-0635-02

	

1 LENS, LIGHT : WHITE,MARKED B ,PLASTIC

	

80009 378-0635-02
378-0635-03

	

1 LENS, LI GHT : WκτTE,PLASTτC MARKED S

	

80009 378-0635-03-17 358-0301-02

	

3 BUSHING,SLEEVE :GRAY PLASTIC

	

80009 358-0301-02-18

	

1 CKT BOARD ASSY :GRATICULE LAMPS(SEE Α1 REPL)
-19 378-0614-01

	

1 . REFLECTOR,LIGHT:INT SCALE ILLUMINATION

	

80009 378-0614-01-20 344-0179-00

	

2 . CLIP,REFL RTNG : PLASTIC

	

80009 344-0179-00-21 211-0162-00

	

2 . SCREW,MACHINE :2-56 Χ 0 .188 INCH ,SCH ,SST

	

ΟΟΟΑΗ OBD
-22 -'--"- "'-'°-	1 CKT BOARD ASSY :FRONT ΡΑΝΕL (5ΕΕ Α3 REPL)

( Α'Τ'TACH ING PARTS)
-23 211-0008-00

	

4 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-24 210-0201-00

	

2 TERMINAL , LUG :0 .12 ID,LOCKING,BRZ TIN PL

	

86928 OBD

- CKT BOARD ASSY INCLUDES :
-25 131-0608-00

	

27 . ΤΕRΜΙΝΑL,ΡΙΝ:0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357-26 136-0263-04

	

18 . SOCKET,PIN TERM:FOR 0 .025 INCH SQUARE PIN

	

22526 75377-001-27

	

1 . LOUDSPEAKER ,PM:(SEE DS520 REPL)
(ATTACHING PARTS)

-28 212-0001-00

	

1 . SCREW,MACHINE :8-32 Χ 0 .250 INCH,PNH STL

	

77250 OBD-29 210-0864-00

	

1 . WASHER,FLAT :0 .188 ID Χ 0 .05 THK ,STL

	

12327 OBD
-30 210-0008-00

	

1 . WASHER, LOCK : INTL,0 .172 ID Χ 0 .331"OD ,STL

	

78189 1208-00-00-0541C

-31 --°---- __---	1 CKT BOARD ASSY : FR PANEL BUTTON (SEE Α4 REPL)
(ATTACHING PARTS)

-32 210-0590-00

	

1 NUT , PLAIN ,HEX . :0 .375 Χ 0 .438 INCH,STL

	

73743 2Χ28269-402-33 210-0046-00

	

1 WASHER ,LOCK :0 .261 ID , INTL ,0 .018 THK,BR S

	

78189 1214-05-00-0541C

- ςΚΤ BOARD ASSY INCLUDES :-34 333-2479-00

	

1 . PANEL,FRONT : UPPER

	

80009 333-2479-00
-35 210-1304-00

	

4 . SPACER,SLEEVE :0 .112 ID Χ 0 .18 OD Χ 0 .2 ΤΗΚ

	

80009 210-1304-00-36 36δ-1770-00

	

8 . PUSH ΒϋΤΤΟΝ :GΥ ,0 .225 Χ 0 .4 Χ 0 .17

	

OOOFU OBD
366-1783-00

	

1 . PUSH ΒUΤΤΟΝ :0 .4 Χ 0 .225 Χ 0 .21, BLUE

	

OOOFU OBD
366-1784-00

	

1 . PUSH ΒϋΤΤΟΝ :GRΑΥ ,0 .4 Χ 0 .225 χ 0 .21

	

ΟΟΟΣU OBD
366-1785-00

	

19 . PUSH Β0ΤΤΟΝ : ΤV GΑΑΥ ,1 SILVER GRAY LEGEND

	

OOOFU OBD-37 352-0553-00

	

29 . HOLDER,PB :NATURAL PLASTIC

	

22526
-38 105-0814-00

	

29 . ACTUATOR,SWITιΗ :

	

80009 105-0814-00-39 131-0590-00

	

17 . CONTACT, ELεC :0 .71 INCH LONG

	

22526 47351
-40 129-0285-00

	

4 POST ,ELEC-MECH :0 .281 L Χ 0 .188 HEX BRS

	

80009 129-0285-00
-41 --°--- -----	1 CKT BOARD ASSY : INTENSITY CONTROL(SEE Α5 REPL)

(ATTACHING PARTS)-42 210-0590-00

	

2 ΝUΤ, ΡLΑΙΝ ,ΗΕΧ . :0 .375 Χ 0 .438 INCH ,STL

	

73743 2Χ28269-402-43 210-0046-00

	

2 WASHER , LOCK :0 .261 ID,INTL ,0 .018 THK,BRS

	

78189 1214-05-00-0541C
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----- ------

	

- CKT BOARD ASSY INCLUDES :
-44 131-0608-00

	

28 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357
-45 ----- -----	1 . RE SI STOR,VAR :(5ΕΕ R50,R70 REPL)
-46 ------ -----	1 . RE SI STOR,VAR :(SEE R75,S69 RE PL)
-47 -_-°°- ------

	

1 . RESI SΤOR,VAR :(SEE S60,R60,R65 REPL)
-48 210-0255-00

	

1 . TERMINAL,LUG :0 .391" ID ΙΝΤ TOOTH

	

80009 210-0255-00
-49 ----- -----	1 RESISTOR , VAR :(5ΕΕ R55 REPL)

( ATTACHING PARTS)
-50 210-0583-00

	

1 NUT , PLAIN,HEX:0 .25-32 Χ 0 .312 INCH,BRS

	

73743 2Χ20317-402
-51 210-0940-00

	

1 WASHER,FLAT :0 .25 ID Χ 0 .375 INCH OD ,STL

	

79807 OBD

-52 200-0935-00

	

3 ΒASE , LΑMPHOLDER:0 .29 OD χ 0 .19 CASE	80009 200-0935-0 0
-53 352-0157-00

	

3 LAMPHOLDER :WHITE PLASTIC

	

80009 352-0157-00
-54 ----- -----	1 CKT BOARD ASSY : POT ADJUST(SΕΕ Α6 REPL)

(ATTACHING PARTS)
-55 358--0409-00

	

3 BSHG,MACH.THD :0 .25-32 Χ 0 .159 ID Χ 0 .24

	

80009 358-0409-00

--_-° _°-°-°

	

- CKT BOARD ASSY INCLUDES :
-56 131-0608-00

	

11 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
-57 210-0471-00

	

3 . NU'Γ,SLEEVE : HEX .,0 .312 Χ 0 .594 INCH LONG

	

80009 210-0471-00
-58 348-0031-00

	

1 GROMMET, PLASTIC :0 .156 INCH DIA

	

80009 348-0031-00
-59 343-0055-00

	

1 CLAMP , LOOP :1 .5 ID ,SST

	

80009 343-0055-00
-60 386-1517-00

	

4 SUPPORT,CRT :FRONT

	

80009 386-1517-00
-61 426-0808-06

	

1 FRAME PNL ,CAB :UPPER FRONT

	

80009 426-0808-06
( ΑΤ'ΓACHING PARTS)

-62 211-0538-00

	

2 SCREW,MACHINE :6-32 Χ 0 .312"100 DEG, FLH STL

	

83385 OBD
-63 213-0270-00

	

3 SCR,TPG, THD FOR :10-32 Χ 0 .75 INCH FILH STL

	

83385 OBD

-64 134-0119-00

	

1 PLUG, PLASTIC :0 .17 OD Χ 0 .144 INCH LONG

	

80009 134-0119-00
-δ5 348-0216-00

	

1 SHLD GSKT ELEK :MESH TYPE ,RING,5 .25 ID

	

07700 30-90042
-66 175-2263-00

	

1 CA ASSY,SP , ELEC :40 .0 INCH LONG

	

80009 175-2263-00
-67 348-0442-00

	

2 GROMMET,PLASTI C :BLACK,ROUND ,0 .375" ID

	

28520 SB-500-6
-68 333-2480-00

	

1 PANEL,REAR:UPPER

	

80009 333-2480-00
(ATTACHING PARTS)

-69 211-0504-00

	

4 SCREW,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-70 -'--"- --_-°	1 SWITCH ,SLIDE :(5ΕΕ S16 REPL)
(ATTACHING PARTS)

-71 213-0138-00

	

2 SCR , TPG, TF :4-24 Χ 0 .188 INCH,PNH STL

	

83385 OBD

-72 -_°"--` -----	1 SWITCH , PUSH :(SEE S15 REPL)
(ATTACHING PARTS)

-73 210-0583-00

	

1 ΝUΤ , ΡLΑΙΝ, ΗΕΧ:0 .25-32 χ 0 .312 INCH,BRS

	

73743 2Χ20317-402
-74 210-0940-00

	

1 WASHER , FLAT :0 .25 ID Χ 0 .375 INCH OD ,STL

	

79807 OBD

-75 131-0955-01

	

1 CONN,RCPT,ELEC : BNC, FEMALE,MODIFIED

	

80009 131-0955-01
-76 210-0223-00

	

2 TERMINAL , LUG :0 .25 INCH DIA,SE

	

86928 Α313-136
(ATTACHING PARTS)

-77 210-0583-00

	

2 NUT,PLAIN,HEX :0 .25-32 Χ 0 .312 INCH,BRS

	

73743 2Χ20317-402

-78 136-0139-00

	

1 JΑCΚ ,ΤΙΡ : ΒΑΝΑΝΑ STYLE , W/ RED CAP	80009 136-0139-00
(ATTACHING PARTS)

-79 210-0583-00

	

1 NUT, PLAIN, HEX:0 .25-32 Χ 0 .312 INCH,BRS

	

73743 2χ20317-402

-80 358-0181-01

	

1 INSULATOR,BSHG : RED

	

58474 BB10166G2
-81 136-0138-00

	

1 JACK,TIP :BANANA,BLACK

	

80009 136--0138-00
(ATTACHING PARTS)

-82 210-0583-00

	

1 ΝUΤ , ΡLΑΊΝ , ΗΕΧ :0 .25-32 χ 0 .312 INCH, BRS

	

73743 2Χ20317-402
-83 210-0046-00

	

1 WASHER, LOCK:0 .261 ΙD, ΙΝΤL,0 .018 THK,BRS

	

78189 1214-05-00-0541C

-84 _`°°- -----

	

1 CKT BOARD ASSY : REAR PANEL CONN(SEE Α32 REPL)
( ATTACHING PARTS)

-85 211-0008-00

	

4 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH S'ΓL

	

83385 OBD
-86 210-0054-00

	

4 WASHER,LOCK :SPLIT ,0 .118 ID Χ 0 .212"OD STL

	

83385 OBD
-87 210-0586-00

	

1 NUT , PL ,ASSEM WA :4-40 Χ 0 .2.S,STL CD PL

	

83385 OBD
-88 210-0201-00

	

1 TERMINAL , LUG :0 .12 ΙD , Ι .ΟCΚΙΝG,ΒΑΖ TIN PL

	

86928 OBD

8-β



2_

	

----
_!-W

	

__ .". . ."._

	

_. .__ .-

	

C
R7 BOARD ASSY INCLUDES :

	------

-89-89 344-0326-00

	

2 . CLIP ,ELECTRICAL :FUSE,BRASS

	

75915 102071
-90 131-0608-00

	

69 . ΤΕRΜΙΝΑ L, ΡΙΝ :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
-91 175-2719-00

	

1

	

. CA ASSY,SP ,ELEC :11 .0 INCH LONG

	

80009 175-2719-00
-92 131-1437-00

	

1 . CONN,RCPT,ELEC :25 FEMALE CONTACT

	

71468 DB25S-F179
(ATTACHING PARTS)

-93 1 31-0890-00

	

2 . LOCK,CONNECTOR:4-40 Χ 0 .312 L

	

71468 D 20418-2

-94 386-4233-00 Β010100 Β031244

	

1 . PLATE,CONN MTG :

	

80009 386-4233-00
386-4233-01 Β031245

	

1 . PLATE ,CONN MTG :

	

80009 386-4233-01
(ATTACHING PARTS)

-95 210-0586-00

	

1

	

. NUT,PL ,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

83385 OBD

----- __.---

	

- . MOUNTING PLATE INCLUDES :
131-2203-01 ΧΒ031245

	

1 . . CONN,RCPT,ELEC :CKT BD ,24 CONT, FEMALE

	

71785 57-20240-11
(ATTACHING PARTS)

129-0922-00 χΒ031245

	

2 . . SPACεR,POST :0 .71, W/6-32 THD ONE END

	

80009 129-0922-00210-0008-00 ΧΒ031245

	

2 . . WASHER, LOCK : INT'L,0 .172 ID Χ 0 .331"OD ,STL

	

78189 1208-00-00-0541C

-96 386-1635-00

	

1 . SUPPORT ,CKT BD CHASSIS MT,ACETAL

	

80009 386-1635-00-97 361-0122-00

	

1 . SPACER,SLEEVE :0 .125 L Χ 0 .12 ID BRS

	

80009 361-0122-00
-98 175-2718-00

	

1

	

. CA ASSY,SP , ELEC :3 .5 INCH LONG

	

80009 175-2718-00
-99 386-4065-00

	

1 SPRT,REAR PANEL :LEFT

	

80009 386-4065-00
(ATTACHING PARTS)

-100 211-0232-00

	

2 SCREW,MACHINE :4-40 Χ 0 .25 INCH,FIL STL

	

83385 OBD
-101 211-0504-00

	

1 SCREW ,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-102 343-0858-00

	

1 CLAMP ,CABLE :PLASTIC

	

06383 FCM2-S6-D14
(ATTACHING PARTS)

-103 210-0457-00

	

2 NUT,PL,ASSΣM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-104 211-0541-00

	

2 SCREW,MACHINE :6-32 Χ 0 .25"100 DEG,FLH STL

	

83385 OBD
-105 210-0202-00

	

1 TERMINAL ,LUG :0 .146 ID,LOCKING,BRZ TINNED

	

78189 2104-06-00-252ΟΝ
(ATTACHING PARTS)

-106 210-0457-00

	

1 NUT, PL ,ASSEM WA:6-32 Χ 0 .312 INCH,STL

	

83385 OBD-107 211-0504-00

	

1 SCREW ,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-108 343-0089-00

	

1 CLAMP,LOOP :LARGE

	

80009 343-0089-00-109 ----- -----	1 CKT BOARD ASSY : Z-AXIS(SEE Α21 REPL)
(ATTACHING PARTS)

-110 211-0008-00

	

4 SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

- ςΚΤ BOARD ASSY INCLUDE S :
-111 131-0608-00

	

34 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357-112 131-1003-00

	

5 . CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-113 136-0252-07

	

15 . SΟCΚΕΤ ,ΡΙΝ CONN :W/Ο DIMPLE

	

22526 75060-012
-114 214-0579-00

	

8 . TERM,TEST POINT :BRS CD PL

	

80009 214-0579-00-115 441-1464-00

	

1 CHASSIS,SCOPE : Z AXIS

	

80009 441-1464-00
(ATTACHING PARTS)

-116 211-0232-00

	

4 SCREW,MACHINE :4-40 Χ 0 .25 INCH,FIL STL

	

83385 OBD-117 210-0586-00

	

2 NUT,PL,ASSEM WA:4-40 Χ 0 .25,STL CD PL

	

83385 OBD
-118 211-0008-00

	

2 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-119 426-0809-05

	

1 FRAME PNL ,CAB . :UPPER REAR

	

80009 426-0809-05
(ATTACHING PARTS)

-120 213-0270-00

	

3 SCR , TPG,THD FOR :10-32 Χ 0 .75 INCH ΣλLΗ STL

	

83385 OBD
-121 426-1584-00

	

1 FRAME SECT,CAB: BOTTOM RIGHT

	

80009 426-1584-00
-122 426-1583-00

	

1 FRAME SECT ,CAB : BOTTOM LEFT

	

80009 426-1583-00
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386-4067-00

	

1 SUPPORT ,CKT BD :

	

80009 386-4067-00
(ATTACHING PARTS)

-2

	

211-0008-00

	

5 SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH ST'L	83385 OBD

-3

	

129-0222-00

	

2 SPACER ,POST :0 .27 L ,W/4-40ΤΗD THRU,PLSTC

	

80009 129-0222-00
(ATTACHING PARTS)

-4

	

211-0101-00

	

2 SCREW ,MACHΙNE :4-40 Χ 0 .25,100 DEG, FLH STL

	

83385 OBD

_5

	

1 CKT BOARD ASSY :DIGITIZER(SEE Α25 REPL)
-6

	

388-7156-01

	

1 . CIRCUIT BOARD : DIGITIZER

	

80009 388-7156-01
(ATTACHING PARTS)

-7

	

211-0005-00

	

3 . SCREW,MACHINE :4-40 Χ 0 .125 INCH, PNH STL	83385 OBD

-8

	

129-0260-00

	

2 . POST ,ELEC-MECH:0 .255 HEX Χ 0 .500 INCH L

	

80009 129-0260-00
(ATTACHING PARTS)

-9

	

210-0586-00

	

2 . NUT,PL,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

83385 OBD

-10 105-0160-00

	

2 . EJECTOR,CKT ΒD :WΗΊΤΕ PLASTIC

	

80009 105-0160-00
-11 214-1337-00

	

2 . PIN ,SPRING :0 .10 OD Χ 0 .25 INCH L,STL

	

80009 214-1337-00
-12 386-1556-00

	

6 . SUPPORT ,CKT BD:0 .215 H,ACETAL	80009 386-1556-00
-13 343-0213-00

	

1 . CLAMP ,LOOP :0 .2 ID ,PLASTI C

	

80009 343-0213-00
-14 343-0089-00

	

1 . CLAMP,LOOP :LARGE

	

80009 343-0089-00
-15 131-0993-00

	

3 . BUS,CONDUCTOR :2 WIRE BLACK

	

00779 530153-2
352-0166-00

	

1 . CONN BODY,PL , EL:8 WIRE BLACK

	

80009 352-0166-00
131-0707-00

	

5 . CONNECTOR ,TERM:22-26 AWG, BRS& CU BE GOLD	22526 47439
-16 131-0608-00

	

19 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
131-0589-00

	

2 . TERMINAL,PIN :0 .46 L Χ 0 .025 SQ

	

80009 131-0589-00
-17 426-0121-00

	

4 . MOUNT ,COMPONENT :DELRIN

	

80009 426-0121-00
-18 361-0007-00

	

4 . SPACER ,SLEEVE :0 .250 INCH DIA,PLASTIC

	

80009 361-0007-00
-19 214-0579-00

	

11 . ΤΕ _RΜ,ΤΕ 5Τ POINT: BRS CD PL

	

80009 214-0579-00
-20 337-2738-00

	

1 . SHIELD ,ELEC : BRASS

	

80009 337-2738-00
-21 175-3141-00

	

1 . CABLE ASSY, RF :50 OHM COAX,55 .0 INCH LONG

	

80009 175-3141-00
-22 131-1003-00

	

4 . CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-23 136-0252-07

	

24 . SOCKET,PIN CONN :W/ Ο DIMPLE

	

22526 75060-012
-24 210-0599-00

	

2 . NUT,SLEEVE :4-40 Χ 0 .391 INCH LONG

	

80009 210-0599-00
( ATTACHING PARTS)

-25 129-0260-00

	

2 . POST ,ELEC-MECH :0 .255 HEX Χ 0 .500 INCH L

	

80009 129-0260-00
-26 210-0406-00

	

4 . NUT, PLAIN ,HEX . :4-40 Χ 0 .188 INCH,BRS

	

73743 12161-50

-27 214-0368-00

	

2

	

. SPRING,HLCPS :0 .24 DIA Χ 0 .438 INCH LONG

	

80009 214-0368-00
-28 210-0627-00

	

1

	

. RIVET,SOLID:0 .042 DIA Χ 0 .25 INCH,RDH

	

80009 210-0627-00
-29 343-0097-00

	

1 . RTNR ,TRANSISTOR :HEAT SINK

	

80009 343-0097-00
-30 361-0942-00

	

1 . SPACER,MI CROCKT :COPPER	80009 361-0942-00
-31 ----- -----

	

1 CKT BOARD ASSY :CONTROL LOGIC(5ΕΕ Α26 REPL)
-32 214-1337-00

	

2 . PIN ,SPRING :0 .10 OD Χ 0 .25 INCH L ,STL

	

80009 214-1337-00
-33 105-0160-00

	

2 . EJECTOR ,CKT BD :WHITE PLASTI C

	

80009 105-0160-00
-34 131-0993-0ο

	

3 . BUS,CONDUCTOR :2 WIRE BLACK

	

00779 530153-2
-35 131-0608-00

	

36 . TERMINAL , PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357
_36

	

1 CKT BOARD ASSY :M. P .U .(SEE Α27 REPL)
-37 214-1337-00

	

2 . PIN,SPRING :0 .10 OD Χ 0 .25 INCH L ,STL

	

80009 214-1337-00
-38 105-0160-00

	

2 . EJECTOR,CKT BD :WHITE PLASTIC

	

80009 105-0160-00
-39 136-0634-00

	

4

	

. SOCKET , PLUG- ΙΝ :20 LEAD DIP ,CKT BD MTG

	

73803 CS9002-20
-40 136-0716-00

	

1 . SΚΤ ,ΡL-IN ELEK :MICROCKT,64 CONT	06776 ICN649-S5-G30
-41 346-0032-00

	

1

	

. SΤRAP ,RETAINING :0 .075 DIA Χ 4 .0 L ,MLD RBR

	

98159 2859-75-4
-4Ζ 131-0993-00

	

1 . BUS,CONDUCTOR :2 WIRE BLACK

	

00779 530153-2
131-0993-02

	

2 . LINK,TERM.CONNE :2 WIRE RED

	

00779 530153-0
131-0993-03

	

1 . LINK,TERM.CONNE :2 WIRE ORANGE

	

00779 530153-3
131-0993-04

	

1 . LINK ,TERM.CONNE :2 WIRE YELLOW

	

00779 530153-4
131-0993-07

	

6 . LINK ,TERM.CONNE :2 WIRE VIOLET

	

00779 530153-7
131-0993-06

	

1 . LINK,TERM.CONNE :2 WIRE BLUE

	

00779 530153-6
131-0993-09

	

2 . LINK,TERM.CONNE :2 WIRE WHITE

	

00779 530153-1
-43 131-0608-00

	

90 . TERMI NAL , PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
-44

	

1 CKT BOARD ASSY :G .P .I .B .(SEE Α30 REPL)
-45 131-0608-00

	

34 . TERMINAL , PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
-46 214-1337-00

	

2 . PIN,SPRING :0 .10 OD Χ 0 .25 INCH L ,STL

	

80009 214-1337-00
-47 105-0160-00

	

2 . EJECTOR ,CKT BD :WHITΕ PLASTIC

	

80009 105-0160-00
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175-2429-00

	

1

	

CA ASSY,SP , ELEC :15 .0 INCH LONG

-_-

	

ν80009 ω- 175-2429-00 +~η-49

	

1 CKT BOARD ASSY : ROM(SEE Α31 REPL)-50 214-1337-00

	

2 . PIN,SPRING :0 .10 OD Χ 0 .2S INCH L ,STL

	

80009 214-1337-00-51 105-0160-00

	

2 . EJECTOR ,CKT BD :WHITΕ PLASTI C

	

80009 105-0160-00-52 131-0608-00 Β010100 Β010175

	

9 . TERMΙNAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22S26 473S7131-0608-00 Β010176

	

6 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22S26 473S7-53 131-0993-00 Β010100 Β010175Χ

	

1 . BUS,CONDUCTOR :2 WIRE BLACK

	

00779 530153-2-54 136-0694-00

	

1 . SΚΤ , ΡL-IN ELEK:MICROC IRCUIT ,28 CONTACT

	

73803 CS9002-28-55 136-0578-00

	

8 . SΚΤ , ΡL-IN ELEK:MICROCKT,24 PIN,LOW PROFILE

	

73803 C S9002-24-56 -----	1 CRT BOARD ASSY :RAM(SEE Α28 REPL)-57 214-1337-00

	

2 . PIN ,SPRING :0 .10 OD Χ 0 .2S INCH L ,STL

	

80009 214-1337-00-58 105-0160-00

	

2 . EJECTOR ,CKT BD :WHITE PLASTIC

	

80009 105-0160-00-59 131-0608-00

	

13 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22S26 473S7-60 --_--- -_-_-°_

	

2 . TRANSI STOR :( ςΕΕ Q760,Q860 REPL)
(ATTACHING PARTS)

-61 210-0206-00

	

2 . TERMINAL,LUG :SE #10

	

86928 Α373-147-1-62 211-0008-00

	

2 . SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-63 ----°--	1 CKT BOARD ASSY : DISPLAY (SEE Α29 REPL)-64 214-1337-00

	

2 . PIN ,SPRING :0 .10 OD χ 0 .2S INCH L ,S TL

	

80009 214-1337-00-65 105-0160-00

	

2 . EJECTOR ,CKT BD :WHITE PLASTIC

	

80009 105-0160-00-66 136-0260-02

	

7 . SΚΤ , ΡL-IN ELEK : MICROCIRCUIT ,16 DIP,LOW CLE

	

71785 133-51-92-ΟΟβ-67 131-0608-00

	

40 . ΤΕRΜΙΝΑL , ΡΙΝ :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22S26 473S7-68 175-2716-00

	

1

	

. CA ASSY ,SP , ELEC :8 .0 INCH LONG

	

80009 175-2716-00-69 352-0213-00

	

2 . HOLDER ,CABLE :FOR 0 .16 Χ 0 .08"CABLE ,PLASTIC

	

80009 352-0213-00-70 131-1003-00

	

2 . CONN , RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00-71 136-0252-07

	

58 . SOCKET,PIN CONN : W/Ο DIMPLE

	

22526 75060-012-72 131-1426-00

	

1 . CONTACT SET,ELE : R ANG1,E ,0 .250L ,STRIP OF 36

	

22526 65524-136-73 214-0579-00

	

3 . ΤΕΑΜ , ΤΕSΤ POINT :BRS CD PL

	

80009 214-0579-00-74 385-0124-00

	

2 SPACER, POST :2 .0 L W/6-32 THD ΕΑ END ,AL

	

80009 385-0124-00
(ATTACHING PARTS)-75 211-0504-00

	

2 SCREW,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-76 166-0031-00

	

1 SPACER ,SLEEVE :0 .18 ID Χ 0 .2S INCH LONG

	

80009 166-0031-00
(ATTACHING PARTS)-77 210-0457-00

	

1 NUT,PL,ASSEM ωΑ :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD-78 211-0014-00

	

1 SCREW ,MACHINE :4-40 Χ 0 .50 INCH,PNH STL

	

83385 OBD
-79 386-4066-00

	

2 SUPPORT ,CKT BD :

	

80009 386-4066-00
(ATTACHING PARTS)-80 211-0541-00

	

4 SCREW,MACHINE :6-32 Χ 0 .25"100 DEG, FLH STL

	

83385 OBD
-81 3δ9-0035-00

	

1 IMPLR,FAN AXIAL : PLASTI C

	

52792 3500-CCW .080N-82 ------ -----	1 CKT BOARD ASSY: FAN(SEE Α16 REPL)
(ATTACHING PARTS)

-83 211-0507-00

	

4 SCREW,MACHINE :6-32 Χ 0 .312 τΝCκ,Ρκκ STL

	

83385 OBD-84 211-0008-00

	

1 SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

---'-" '-'--

	

- CKT BOARD ASSY INCLUDES :-85 136-0252-07

	

3 . SOCKET,PIN CONN :W/Ο DIMPLE

	

22526 75060-012-86 131-0608-00

	

2 . ΤΕΑΜτΝΑL, Ρτκ:0 .365 L χ 0 .025 Ρκ αΑΖ GOLD	22S26 473S7-87 136-0269-02

	

1 . SΚΤ , ΡL-IN ELEK : MICROCIRCUIT ,14 DIP,LOW CLE

	

73803 CS9002-14-88 343-0411-00

	

2 STRAP, RETAINτNG :2 .494 χ 0 .8, ςΤL TIN PL

	

80009 343-0411-00-89 166-0099-00

	

2 POST ,ELEC-MECH :0 .25 OD Χ 1 .719 INCHES L

	

80009 166-0099-00-90 129-0748-00

	

1 SPACER POST :3 .048 LONG χ 0 .2S INCH HEX

	

80009 129-0748-00
(ATTACHING PARTS)-91 211-0538-00

	

1 SCREW,MACHINE :6-32 Χ 0 .312"100 DEG, FLH STL

	

83385 OBD
-92 129-0349-00

	

1 POST , ELEC-MECH:0 .25 OD Χ 1 .26S INCH LONG

	

80009 129-0349-00-93 ----	1 SWITCH , THRMSTC :(SEE S72 REPL)
(ATTACHING PARTS)-94 210-0586-00

	

2 NUT,PL,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

83385 OBD
-95 210-0201-00

	

1 TERMINAL,LUG :0 .12 ID,LOCKING, BRZ TIN PL

	

86928 OBD
( ATTACHING PARTS)-96 210-0457-00

	

1 NUT,PL,ASSEM WA:6-32 Χ 0 .312 INCH ,STL

	

83385 OBD-97 211-0578-00

	

4 SCREW ,MACHINE :6-32 Χ 0 .438 INCH,PNH STL

	

83385 OBD

8-9



3-98 166-0029-00

	

4 SPACER ,SLEEVE :0 .125 L Χ 0 .18 ID,AL

	

80009 166-0029-00
-99 441-1262-00

	

1 CHAS, TDR UNIT : 14AIN

	

80009 441-1262-00
(ATTACHING PARTS)

-100 210-0586-00

	

20 NUT,PL,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

83385 OBD
-101 211-0014-00

	

20 SCREW,MACHINE :4-40 Χ 0 .50 INCH,PNH STL

	

83385 OBD
-102 210-0457-00

	

4 NUT, PL,ASSEM WA :6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-103 211-0507-00

	

1 SCREW,MACHINE:6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

-104 ----- ____-

	

1 CKT BOARD ASSY : MOTHER(SEE Α8 REPL)
-105 131-0608-00

	

98 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357
-106 13 ι-2279-0ο

	

5 . CONN , RCPT ,εLεC :CκT αD,4Ο /8Ο ,ΣΕΜΑLΕ

	

00779 3-530662-ο
-107 131-1003-00

	

11 . CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-108 136-0252-07

	

11 . SΟCΚΈΤ ,ΡΙΝ CONN :W/ Ο DIMPLE

	

22526 75060-012
-109 131-2282-00

	

5 . CONN,RCPT,ELEC : EDGE CARD ,22/44 CONT

	

00779 2-530662-5

8-10



4- 1

	

3π-eo π-no

	

1 xοοεLυ .οLπα : ε zπευzr BOARD

	

uuoov sσ-2o ο-oo
(ATTACHING PARTS)

-e

	

zm-o4π-uo

	

u mστ .pL .αoaπω wα : o- 32 x o .»/e zm εe . υτL

	

83385 oεο
---^---- σ

	

--- ----

	

z εκ z BOARD Aaετ : mUX mεGσL»rou( οnα ^r εEpx)
(ATTACHING PARTS)

-4

	

zτι-onοo-on

	

o οεuπυ.mACnzm ο : 4-4o π o . u» zmεο ' rmn στL

	

83385 onο-»

	

e ιo-o4u 7-oo

	

z mσ c .vL ' ^a εay wA : o-32 z 0 .312 zmεn ' uτL	o»»n» oεο---°--_
--- ---

	

- εσr BOARD ASSY INCLUDES :-o

	

z 14-oxro-on

	

4

	

r οmy ' τmυτ poιmz : aπ u CD PL

	

oυooo x ι4-o» τv-oo-7

	

131-0608-00

	

31

	

rοευzmaL .rzw :0 . 365 L r 0 .025 pσ εε z GOLD

	

22526 47357-o

	

--- ---

	

z

	

raAmο z εrou : ( οοm o ι 5 αε vO
(ATTACHING PARTS)-o

	

x ιι-oοou-oo

	

z . οεmεw .mAεazwο :4-*u r 0 .25 zmεσ .xmο οrL

	

σ »m5 onο-zo 21 o- ττ rx-oo

	

1 . n^σσuπ ' oοLou :σ /W TO-220 TRANSISTOR

	

49671 οπι 3τA---°---- τ z --- ---

	

ι . τπxmο zοron : (uαο ηz4 πmvW
(ATTACHING PARTS)- 1 x z ιι-oo1z-oο

	

z

	

. oεπεW' *xεnzmu :4-4o π o .»ru .vma xτL CD PL

	

x»ao5 υnο-/x 2 ιo-1 ιτo-no

	

1 . w^εοοu. σσLοπ : σ /υ TO-220 TRANSISTOR

	

49671 nσz»rA
---°---

-14 343-0202-00

	

2 εLαmv . ε»pAε zτoa :

	

80009 343-0202-00- τ x

	

τ » 6-oxz4- υo

	

x

	

. aατ .pL- IN εLmε
:
υzuπoε zπευzr .u DIP

	

73803

	

υeoooc-o
-16 --- ---

	

τ . σ zεπoεzuεσzc ' Lz : (xε m σ4o mο pO
(ATTACHING PARTS)-z τ 2 ι 1 -ooou-ou

	

τ . xεπου 'wAεuzmπ : 4-4o x 0 .25 zmεa . νmn xτL	ox»o 5 oεn
---°---

-zo --- ---

	

ι . zπANοzoroπ : (aοε c 6o πσ oι )
(ATTACHING PARTS)- ι y u/o-o 5x6-σο

	

ι . mσc .nL .Aοοmm wu :4-4o x o .c5 .ozL CD PL

	

83385 naο-2o z ιz-oooo-oo

	

z . uεπσw ' υaεuzα u :4-*o X 0 .25 zwεσ.vwu ozL	u»»o 5 ouο---°---
-z ι z ι4-cue4-oo

	

τ . HEAT SINK,ELEC :AUXILIARY REGULATOR

	

80009 214-2824-00
(ATTACHING PARTS)-xc zzz-oooσ-oo

	

e . oεπmυ . KACοzmm :4-4o π 0 .25 τmεο 'σma οrL

	

83385 oaο
---°---

-23 351-0581-00

	

1 ασzmm,πLzv οrAmn :

	

80009 351-0581-00
(ATTACHING PARTS)-24 uxo-o4»r-on

	

u mσr .pL ' Axuοm wu : o-3 u π o .» τ2 zmεσ .oτL	oaum υun---°---
-25 407-224 9-00

	

1 BRKT,CKT BD SUP :

	

80009 407-2249-00
(ATTACHING PARTS)-u6 cz ι-omr-oo

	

c σεππσ 'mACnzm ε : a-32 x v .» τ z τmεο ' pnπ στL

	

83385 oο o---^---
-e7 200-2289-00

	

1 σσν ,uν pwπ upLσ :

	

80009 200-2289-00
(ATTACHING PARTS)-c» x ιι-oooo-oo

	

3 oεmεp ' eAαοzmm :4-4o x 0 .25 τmεο ' rmn xrL

	

83385 oεο
---°---

-xo --- ---

	

z εur BOARD uo οY : σ zεσ σoLrAαο ( οaa xzo καxW
(ATTACHING PARTS)-3o c ιι-ooo7-oo

	

» υεmmσ 'aAεazmm :4-4o r 0 .188 τmαa ' pmn xrL	o»oo 5 ouο-31 uz ι -oooo-oo

	

z xεποW' wxεazNu : 4-4o x 0 .25 zmεa ' pmu arL	us»o 5 onn
------ ----

	

- εσ r BOARD xu ετ INCLUDES :
-32

	

214-0579-00

	

5

	

. TERM,TEST συzwτ : πmx CD PL

	

80009

	

214-0579-00-3ε ---- ---

	

ι . oοuz~omn nEν zεσ : ( οuσ σ2 ι ποp~>
(ATTACHING PARTS)- 34

	

210-04 15-00

	

1

	

. w σr .pLA τm . σεx . : / 0-24 n 1 .e5 INCH ' επ x

	

80009

	

210-04 15-00-»x u εo-ona5-oo

	

ι . wστ .pLAzm uοx : ιo- ε4 ,o .»rx ο zπ 'mτ om

	

95987 m-1024-π
---°---

-y6 --- ----

	

ι . τumvuεoεamπ : ( οπσ τ 14 ποσO
(ATTACHING PARTS)

-y, , ι /-oooo-oo

	

4 . οεποn,w^επzmε : 4-4u r 0 .25 τm εn .vwa oτL

	

83385 ouο---^---

Ν - ΉΉ



4-38 131-0608-00

	

17 . TERMINAL ,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357
131-0589-00

	

9 . TERMINAL , PIN :0 .46 L Χ 0 .025 SQ

	

80009 131-0589-00-39 129-0072-00

	

1 . INSULATOR ,STDF :0 .938 INCH LONG

	

80009 129-0072-00
-40 361-0007-00

	

1 . SPACER ,SLEEVE :0 .250 INCH DIA,PLASTIC

	

80009 361-0007-00-41 136-0252-07

	

6 . SOCKET,PIN CONN :W/0 DIMPLE

	

22526 75060-012-42 136-0514-00

	

6 . 5ΚΤ , ΡL- IN ELEC :MI CROCIRCU IT ,8 DIP

	

73803 CS9002-8
-43 129-0203-00

	

1 SPACER,POST :1 .141 LONG Χ 05 INCH HEX

	

80009 129-0203-00
(ATTACHING PARTS)

-44 211-0008-00

	

1 SCREW , MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-45 220-0547-01

	

4 NUT , BLOCK :0 .38 Χ 0 .26 ΧΟ .282 (2)4-40 ΤΗD	OOO FW OBD
(ATTACHING PARTS)

-46 211-0101-00

	

4 SCREW, MACHINέ :4-40 Χ 0 .25,100 DEG, FLH STL

	

83385 OBD

-47 214-0001-00

	

1 HINGE , BUTT:1 .5 Χ 1 .O, BRS

	

71126 Β78
(ATTACHING PARTS)

-48 210-0586-00

	

2 ΝUT,PL,ASSEM WA:4-40 Χ 0 .25,STL CD PL

	

83385 OBD-49 211-0101-00

	

2 SCREW , MACHINE :4-40 Χ 0 .25,100 DEG, FLH STL

	

83385 OBD

-50 380-0563-00

	

1 HSG,HV ΡWR SPLY :

	

80009 380-0563-00
(ATTACHING PARTS)

-51

	

210-0457-00

	

5 NUT,PL,ASSEM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-52 211-0507-00

	

5 SCREW,MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

-53 342-0442-00

	

2 INSULATOR,WIRE :

	

80009 342-0442-00
-54 ----°- -------	1 CKT BOARD ASSY : HORIZ OUTPUT(5ΕΕ Α17 REPL )

(ATTACHING PARTS)
-55 211-0008-00

	

3 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

- CKT BOARD ASSY INCLUDES :
-56 136-0252-07 Β010100 Β031169

	

58 . SOCKET , PIN CONN :W/Ο DIMPLE

	

22526 75060-012
136-0252-07 Β031170

	

61 . SOCKE'Τ ,ΡΙΝ CONN : W/ Ο DIMPLE

	

22526 75060-012-57 131-1003-00

	

4 . CONN , RCPT,ELEC :CK'Γ BD ΜΤ,3 PRONG

	

80009 131-1003-00
-58 200-0945-01 Β010100 Β031169

	

1 . COVER,HALF XSTR : DUAL 70-18,W/2-56 ΤΗD

	

80009 200-0945-01
200-0945-01 Β031170

	

3 . COVER, HALF XSTR:DUAL ΤΟ-18, W/2-56 THD

	

80009 200-0945-01
(ATTACHING PARTS)

-59 211-0001-00 Β010100 Β031169

	

1 . SCREW ,MACΗINE :2-56 χ 0 .25 ΙΝCχ ,ΡΝΗ δΤL

	

87308 0BD
211-0001-00 Β031170

	

3 . SCREW ,MACHINE :2-56 Χ 0 .25 INCH,PNH STL

	

87308 OBD

-60 200-0945-00

	

1 . COVER,HALF XSTR :DUAL Το-18,ALUMINUM

	

80009 200-0945-00
-61

	

131-0608-00

	

16

	

. TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526

	

47357-62 214-0579-00

	

10 . TERM,TEST POINT :BRS CD PL

	

80009 214-0579-00
-63 195-0377-00

	

2 . LEAD,ELECTRICAL :2 .0 INCH LONG

	

80009 195-0377-00
-64 441-1465-00

	

1 CHASSI S,SCOPE : HORIZONΤAL AMPLIFIER

	

80009 441-1465-00
(ATTACHING PARTS)

-65 210-0457-00

	

2 NUT,PL,ASSEM WA :6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-66 211-0008-00

	

2 SCREW,MACHINE:4-40 Χ 0 .25 INCH, PNH STL

	

8338.5 OBD

-67

	

1 CKT BOARD ASSY : VERTICAL ΟUΤΡΟΤ(SEE Α18 REPL)
(ATTACHING PARTS)

-68 211-0008-00

	

5 SCREW,MACH INE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-----
_____

	

- ςΚΤ BOARD Αδ5Υ INCLUDES :
-69 200-1167-00

	

1 . CΟVΕΒ , ΧSΤΑ : ΤΕΜΡ STAB FOR 2 ΤΟ-18 CS STYLE

	

80009 200-1167-00
-70 131-0608-00

	

8 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
-71 214-0973-00

	

2 . HEAT SINK , ELEC :0 .28 Χ 0 .18 OVAL Χ 0 .187"Η

	

80009 214-0973-00-72 214-0579-00

	

2 . ΤΕRΜ, ΤΈS7 POINT :BRS CD PL

	

80009 214-0579-00
-73 136-0252-07

	

4 . SOCKET,PIN CONN : W/ Ο DIMPLE

	

22526 75060-012-74 131-1003-00

	

4 . CONN,RCPT ,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00-75 -`-°" --'--°--	1 . TRANSI STOR :(SEE Q196 REPL)
(ATTACHING PARTS)

-76 210-0551-00

	

2 . NUT,PLAIN,HEX . :4-40 Χ 0 .25 INCH ,STL

	

ΟΟΟΒΚ OBD-77 211-0097-00

	

1 . SCREW, MACHINE :4-40 Χ 0 .312 INCH,PNH STL

	

83385 OBD
-78 ----- --

	

1 . MICROCIRCUIT,LI :(5ΕΕ U150 REPL)
(ATTACHING PARTS)

-79 210-0407-00

	

1 . NUT ,PLAIN , HEX . :6-32 Χ 0 .25 INCH,BRS

	

73743 3038-0228-402-80 210-0055-ο0

	

1 . WASHER,LOCK :SPLτT,0 .145 ID χ 0 .253 OD ,STL

	

83385 OBD

8-12



4-81 136-0252-00

	

20 . οoεκαc .rzn τοπm:0 . 145 INCH LONG

	

00779 2-330808-/
οu-oz 5e-oo

	

m . υoεσοr ' pzm rσua : o . ιm INCH LONG

	

00779 c-ο2oυ5-o-ux ο4-24u-on

	

/ . HT SK mzεπoεκz : νaκrz σAL ωypεzσ x σε ,ε σ̂σ

	

ooonv zz4-c4 1 o-oo
(ATTACHING PARTS)

-o» 2 τ o-o5 x/-nn

	

u . mστ ' pL^zn`amx . : 4-w x 0 .25 zmεσ . οzι

	

oooεπ ooο-o4 cτι -o5 ιτ-oo

	

z . uεποw 'yaεοzmπ : ^- 32 x o . σoo .pma ' xcL ' εο PL

	

83385 onο
-u5 zz ι -ooox-nu

	

c . xσumW .ωuεοzmα :4-4o x 0 .25 znεu. σmο xrL

	

εs»x5 oπο
---°---

-86 129-0303-00

	

2 . roxτ ' οLοε-υEεn :0 . 25 OD x 0 .23 / INCH LONG

	

80009 1e9-0303-00
-87 34 8-003/-00

	

2 . εuowxmτ pLuuτzε . 0 .156 INCH οzA

	

80009 348-0031-00-88 210-0599-00

	

2 . nπr.oLmε
.
vο : 4-40 x 0 .391 INCH LONG

	

80009 210-0599-00
(ATTACHING PARTS)

-o9 2z 1 -ooor-oo

	

z . xεmuW'uAεuzmε :4-4o x 0 .312 τwεn, Pmn εrL

	

x3m» oοn-vo x1o-uε» τ-on

	

u . mυz .xLAzw,nmx . : 4-4o x o . z» zwεe' srL	ooo πκ σεο
---°---

-91 210-0627-00

	

1 . πzνοr .uoLzο:0 .04e ozA x 0 .25 zmεa . ποa

	

80009 210-0627-00
-92 214-0368-00

	

1

	

. ovπzmε ' acεra :0 .24 nzA x 0 .4 38 INCH LONG

	

80009 214-0368-00-v3 34»-oovr-oo

	

1 . xτmu^ τπmvuzuτοκ .uεxz SINK

	

oooσv »4 3-onv τ-oo
-y4 uτ4-zoo3-oo

	

τ . HEAT xzmπ .οLοο : τnAmyzacou

	

unooo 2 τ4- ι ^εσ-nu
-y5 --- ---

	

z ππx .' σπo ` σ z Lu : (mεο nus εοσO
(ATTACHING PARTS)

-oo zz 1-o 511-oo

	

z sεumw.mAεοτmο :6-»x x o . εoo 'pmο ,arL . εο pl,

	

xo»x5 unn
-vr u ιo-o υv4-oo

	

u κmonοκ ,momwεzAL : o . ιo ID x o .4ou" nσ 'pLorε

	

09422 ouο---+---
-98 166-0107-00

	

2 onxεαm,oεmοvο :0 . 18 ID π 0 .e 19 L

	

80009 166-0107-00
-yo x ι o-o 2o 1 -oo

	

z ταεmzmAL 'Lσε : o ι z zο Loεπzwε oπz TIN PL

	

86928 oπο
~uzr~~yα PARTS)

-zoo uz ι-ooom-oo

	

1 uεnοw^yAcnzmm : ^-4o x 0 .25 zmεn ' rmο xτL

	

83385 oσn
---°---

-zoz 44ι-ι4oa-vo

	

ι εοAoozo . εσπσο : vαurzεAL AMPLIFIER

	

σoovσ 441 -z4 63-no
(ATTACHING PARTS)- 1 ou cz ο-o4xr-oo

	

5 mσz ' rL ' Auoου wA :6-» 2 z 0 .312 zmεο.xrL	u» 3o5 oan- 1 oz z ι z-omr-ou

	

5 οεπuw.mAεazmο : m-3π π u . 3 /u zmοο ^ σmο xrL

	

83385 υπο
---~--_

-ιo4 z36-oτ4x-oo

	

z oπr 'pL-IN mLοσ : εεr' ιo PIN w/ LπAοx

	

uonov ι 3^-or^ε-oo-105 343-0254-00

	

1 . εLp ' mLεrεm τneπ :

	

80009 34 3-0254-00- 1oo coo-oozr-o 1

	

z . εσν 'mLπετaom rσ : z .o52 OD x o .zvz" znκ ^rLοτε

	

ooooY coo-oo ι r-oι-1or ι»o-om4-o3

	

/ . eσc,pL-zm εLοε : οLοεrπom τσσE . ι4 CONTACT

	

ooοov z 36-om4-oo-1oo ι31 -oτor-ov

	

5

	

εommεεποε 'τmπu: zc-z6 xυε .οπy& CU BE GOLD

	

22526 4r4 »y
-zov z ει-nou/-oo

	

5 . εommαεrnm 'ruπm: ee-26 mWG ' εεσa CU BE GOLD

	

22526 4 oz»/
-110 352-0163-06

	

1 . αowm uoοσ ` pL ,αL :5 WIRE BLUE

	

80009 352-0163-06
-111 352-0205-02

	

1 . εomm εoοx,rL 'οL :9 WIRE RED

	

80009 35e-0205-02
-112 367-0117-00

	

1 rnLL' ooεαur :

	

80009 367-0117-00-113 386-4070-00

	

1 oσxxnπτ ' επz xn : πο^π

	

80009 386-4070-00
(ATTACHING PARTS)-ιι4 xz ι-ox ιo-σo

	

4 uεaοw ' waεετmm : o-3u r o .sr5 ' pmu .uτL .εο PL

	

83385 oπo
-// 5 czo-ov4o-oo

	

4 wAuσεε,σLaτ : o . ι4z ID x 0 .50 INCH oο^ ππυ

	

ι xxzτ oεο-z ι o e1 z-o 5nr-oo

	

c xεumw . υuεazmu : a-32 x o .» ι x τwεπ .pna orL

	

83385 oοο
---*---

-ιιτ 34»-ozo5-o1

	

1 πrmπ .οLεzum πn : » .o οτx x / .5L nmLκzm

	

ooooY »4»-ouo5-o1
(ATTACHING PARTS)

-/ ιo c τ 1-n ι rn-oo

	

x oαπαp,nxεuzmε :4-4o x 2 .75 zwεσ ,nwa orL	o»m 5 ouο-119 214-1333-00

	

2 oruzmε . οLεvo :0 . 2 / 3 OD x 0 .37 5 INCH LONG

	

.

	

80009 214-1333-00
---^---

-120 354-0347-00

	

1 πzmε 'εuc CLAMP :

	

80009 354-0347-00-12/ 343-021,-00

	

1 εLme .εoz L :τ-AXIS

	

80009 343-0217-00
(ATTACHING PARTS)

-zxz u ι 3-o ι au-oo

	

e xεa' rpε ,rπ : 4-x4 x 0 .188 zmεο .vwn ocL

	

83385 oοo
. . .~ . . .

-1u3 --- ---

	

ι εuzL : (nοο Lcc σοxO
-124 352-0169-00

	

1 uLοπ ' rεum ευmm:2 WIRE BLACK

	

80009 352-0169-00-125 348-0055-00

	

1 uuαmwmr .xLαυτzε:0 . 25 INCH οzA

	

80009 348-0055-00-126 e14-0291-00

	

1 ευmτxεc ' ovurmα :1 . 188 x 0 .375 x 0 .25 INCH

	

80009 214-029/-00
(ATTACHING PARTS)-ιer 2 ιo-oσo6-oo

	

ι wυc .pL 'Axoοw w^:4-4o X o . 25 ozL CD PL

	

x3»o5 oπο-zcx cz ι-ooox- οo

	

1 εεππw'uAεnzmα : 4- 4o r 0 .25 z~εu ' pmn οτL	os»u 5 υxο
---°---

8- 1 3



4-129 -- .°--- -------

	

1 COIL :(SEE L21 REPL)
-130 352-0169-00

	

1 HLDR,TERM CONN :2 WIRE BLACK

	

80009 352-0169-00
-131 337-1460-00

	

1 SHLD,ELECTRON T :CRT

	

80009 337-1460-00
-132 ------ -----

	

1 DELAY LINE :(SEE DLS REPL)
(ATTACHING PARTS)

-133 211-0507-00 Β010100 Β010150

	

1 SCREW ,MACHINE :6-32 Χ 0 .312 INCH, PNH STL

	

83385 OBD
211-0510-00 Β010151

	

1 SCREW , MACHINE :6-32 Χ 0 .375,PNH ,STL ,CD PL

	

83385 OBD
210-0803-00 ΧΒο 10151

	

1 WASHER ,FLAT :0 .15 ID Χ 0 .032 THK,STL CD PL

	

12327 OBD

343-0298-00 Β010100 Β010150

	

1 CLAMP , LOOP :PLASTIC,W/ADHESIVE BACK

	

95987 HPC25
343-0150-00 Β010151

	

1 CLAMP,TIE DOWN :

	

95987 OBD
343-0549-00 Β010151

	

1 STRAP,TIEDOWN :0 .091 W Χ 3 .62 INCH LONG

	

59730 ΤΥ 100
348-0056-00

	

1 GROMMET ,PLASTIC :0 .375 INCH DτΑ

	

80009 348-0056-00
-134 386-4064-00

	

1 SUPPΠRT ,CHASSIS : MAIN	80009 386-4064-00
(ATTACHING PARTS)

-135 210-0457-00

	

3 NUT,PL,ASSEM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-136 211-0507-00

	

3 SCREW, MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

198-4184-00

	

1 WIRE SET,ELEC :

	

80009 198-4184-00
-137 175-0825-00

	

FT . WIRE,ELECTRICAL :2 WIRE RIBBON

	

80009 175-0825-00
-138 175-0826-00

	

FT . WIRE, ELECTRICAL :3 WIRE RIBBON

	

80009 175-0826-00
-139 175-0830-00

	

FT . WIRE, ELECTRI CAL :7 WIRE RIBBON

	

08261 SS-0726-710610C
175-0858-00

	

FT . WIRE , ELECTRΙCΑL :7 WIRE RIBBON

	

08261 SS-0722-7(1061)
-140 175-0857-00

	

FT , WIRE , εLECTRICAL:8 WIRE RIBBON

	

08261 SS-0822-7(1061)
-141 175-0833-00

	

FT . WIRE, ELECTRICAL:10 WIRE RIBBON

	

08261 SS-1026-7
-142 352-0169-00

	

1 . HLDR,TERM CONN :2 WIRE BLACK

	

80009 352-0169-00
-143 352-0161-00

	

1 . HLDR,TERM CONN :3 WIRE BLACK

	

80009 352-0161-00
352-0161-03

	

1 . CONN BODY,PL,EL :3 WI RE ORANGE

	

80009 352-0161-03
-144 352-0163-03

	

1 . CONN BODY,PL ,EL :5 WIRE ORANGE

	

80009 352-0163-03
-145 352-0165-07

	

4 . CONN BODY,PL,EL :7 WIRE VIOLET

	

80009 352-0165-07
-146 352-0166-08

	

2 . CONN BODY,PL,EL :8 WIRE GRAY

	

80009 352-0166-08
-147 352-0167-07

	

9 . CONN BODY,PL ,EL :9 WIRE V IOLET

	

80009 352-0167-07
-148 352-0168-00

	

2 . CONN BODY,PL,EL :10 WIRE BLACK

	

80009 352-0168-00
-149 131-0707-00

	

88 . CONNECTOR ,TERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
-150 204-0675-00

	

6 . CONN BODY,PLUG:1 LKG CLIP ΡΟΖ ,0 .025 SQ PIN

	

00779 87175-2
-151 214-2629-00

	

4 . PIN,ACTUATOR :

	

80009 214-2629-00
-152 131-1810-00

	

6 . CONTACT,ELEC : FEMALE,FOR 0 .025 SQ PIN

	

00779 87124-1
-153 179-2701-00

	

1 WIRING HARNESS :VERTICAL/HORIZONTAL

	

80009 179-2701-00
131-0707-00

	

18 . CONNECTOR,TERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
-154 175-0832-00

	

FT . WIRE, ELECTRICAL :9 WIRE RIBBON

	

08261 SS-0926(1061)OC
-155 343-0549-00

	

8 . STRAP , TIEDOWN :0 .091 W Χ 3 .62 INCH LONG

	

59730 ΤΥ 100
352-0167-00

	

2 . HLDR ,TERM CONN :9 WIRE BLACK

	

80009 352-0167-00
179-2702-00

	

1 WIRING HARNESS :MAIN

	

80009 179-2702-00
131-0707-00

	

100 . CONNECTOR ,TERM:22-26 AWG, BRS& CU BE GOLD	22526 47439
214-2629-00

	

6 . PIN,ACTUATOR :

	

80009 214-2629-00
131-1810-00

	

2 . CONTACT,ELEC : FEMALE,FOR 0 .025 SQ PIN

	

00779 87124-1
204-0675-00

	

4 . CONN BODY,PLUG :1 LKG CLIP ΡΟΖ ,0 .025 SQ PIN

	

00779 87175-2
343-0549-00

	

16 . STRAP , TIEDOWN :0 .091 W Χ 3 .62 INCH LONG

	

59730 ΤΥ100
175-0825-00

	

FT . WIRE ,ELECTRICAL :2 WIRE RIBBON

	

80009 175-0825-00
-156 175-0827-00

	

FT . CABLE ,SP ,ELEC :4,26 AWG,STRD ,PVC JKT,RBN

	

08261 SS04267(1061)OC
-157 175-0828-00

	

FT . WIRE ,ELECTΑΙCΆL :5 WIRE RIBBON

	

08261 SS-0526-710610C
175-0830-00

	

FT . WIRE,ELECTRICAL:7 WIRE RIBBON

	

08261 SS-0726-710610C
175-0831-00

	

FT . WIRE,ELECTRICAL :8 WIRE RIBBON

	

08261 SS-0826-710610C
175-0833-00

	

FT . WIRE,ELECTRICAL:10 WIRE RIBBON

	

08261 SS-1026-7
175-0858-00

	

FT . WIRE,ELECTRICAL:7 WIRE RIBBON	08261 SS-0722-7(1061)
175-0857-00

	

FT . WIRE, ELECTRICAL :8 WIRE RIBBON

	

08261 SS-0822-7(1061)
352-0169-00

	

2 . HLDR,TERM CONN :2 WIRE BLACK

	

80009 352-0169-00
352-0169-02

	

1 . CONN BODY, PL,EL :2 WIRE RED

	

80009 352-0169-00
352-0163-05

	

2 . CONN BODY,PL,EL :5 WIRE GREEN

	

80009 352-0163-05
352-0165-07

	

2 . CONN BODY, PL,EL:7 WIRE VIOLET

	

80009 352-0165-07
352-0166-04

	

2 . CONN BODY, PL,EL :8 WIRE YELLOW

	

80009 352-0166-04
352-0167-02

	

2 . CONN BODY,PL , EL :9 WIRE RED

	

80009 352-0167-02
352-0167-04

	

2 . CONN BODY, PL,EL:9 WIRE YELLOW

	

80009 352-0167-04
352-0167-07

	

1 . CONN BODY, PL , EL:9 WIRE VIOLET

	

80009 352-0167-07
352-0168-02

	

2 . CONN BODY, PL , EL:10 WIRE RED

	

80009 352-0168-02
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426-0681-00

	

1 FR,PUSH ΒϋΤΤΟΝ :GRΑΥ PLASTIC

	

80009 426-0681-00-2

	

426-1072-00

	

3 ΣRΑΜΕ , Ρϋ5Η BTN :PLASTIC

	

80009 426-1072-00-3

	

426-0568-00

	

9 FR,PUSHBUΤTON : PANEL MOUNT

	

80009 426-0568-00
-4

	

366-1023-01

	

1 KNOB :GY,0 .127 ID ΧΟ .392 OD Χ 0 .531 Η

	

80009 366-1023-01213-0246-00

	

1 . SET SCREW :5-40 Χ 0 .093 ΙΤL ΒΚ OXD, HEX SKT

	

71159 OBD-5

	

358-0599-00

	

1 BUSHING,SLEEVE :0 .125 ID Χ 0 .234 THK,PLSTC

	

28520 Β-187-125
-6 333-2320-00

	

1 PANEL,REAR :

	

80009 333-2320-00
(ATTACHING PARTS)

-7

	

213-0055-00

	

5 SCR, TPG,THD FOR:2-32 Χ 0 .188 INCH,PNH STL

	

93907 OBD

-8

	

348-0204-00

	

1 SHLD GSKT,ELEK :FINGER ΤΥΡΕ ,10 .65 INCH LONG

	

80009 348-0204-00
129-0103-00

	

1 POST , BDG,ELEC :ASSEMBLY

	

80009 129-0103-00
(ATTACHING PARTS)

-9

	

210-0583-00

	

1 NUT , PLAIN ,HEX :0 .25-32 Χ 0 .312 INCH,BRS

	

73743 2Χ20317-402-10 210-0046-00

	

1 WASHER, LOCK:0 .261 1D , INΤL,0 .018 THK,BRS

	

78189 1214-05-00-0541C

- GND POST ASSY INCLUDES :
-11 200-0103-00

	

1 . ΝUT,PLAIN,KNURL :0 .25-28 Χ 0 .375" OD , BRASS

	

80009 200-0103-00
-12 129-0077-00

	

1 . STUD ,SHOULDERED :0 .938 INCH LONG, BRASS

	

80009 129-0077-00
-13 337-1542-00

	

1 SHLD GSKT ,ELECT :2 .10 INCHES LONG

	

80009 337-1542-00-14 337-1543-00

	

3 SHLD GSKT ,ELεCT :2 .50 INCHES LONG

	

80009 337-1543-00
-15 131-1315-ο1

	

1 CONN , RCPT ,εLεC : BNC, FεMALE

	

24931 28JR 306-1
(ATTACHING PARTS)

-16 220-0495-00

	

1 NUT ,PLAIN ,HEX . :0 .375-32 Χ 0 .438 INCH BRS

	

73743 OBD
-17 210-0012-00

	

1 WASHER , LOCK : INTL ,0 .375 ID Χ 0 .50" OD STL	78189 1220-02-00-0541C

-18 351-0469-01

	

2 GUIDE ,SWITCH :3 BUTTON

	

80009 351-0469-01
-19 426-0806-02

	

1 FRAME PNL ,CAB . : LOWER FRONT

	

80009 426-0806-02
(ATTACHING PARTS)

-20 213-0270-00

	

4 SCR,TPG, THD FOR :10-32 Χ 0 .75 INCH FILH STL

	

83385 OBD

-21 366-1480-02

	

1 PUSH BUTTON :GRAY

	

80009 366-1480-02-22 386-3440-00

	

2 LT CΝDCΤ , ΡΒ ILL :3 BUTTON ,7 .5 MM SPAC ING

	

80009 386-3440-00
-23 200-0935-00

	

2 BASE,LAMPHOLDER :0 .29 OD Χ 0 .19 CASE	80009 200-0935-00
-24 ----- -----

	

1 CKT BOARD ASSY : MODE SWITCH(SEE Α2 REPL)
(ATTACHING PARTS)

-25 211-0008-00

	

5 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

----- __--

	

- CKT BOARD ASSY INCLUDES :
-26 366-1559-00

	

3 . PUSH BUTTON :SIL GY,0 .18 SQ Χ 0 .43

	

80009 366-1559-00-27 366-1765-05

	

1 . PUSH BUTTON : WHITE,LEFT

	

80009 366-1765-05-28 366-1765-01

	

2 . PUSH BUTTON :WHITE,ALT

	

80009 366-1765-01
-29 366-1765-02

	

1 . PUSH ΒϋΤΤΟΝ :WΗΙΤΕ , ΑDD

	

80009 366-1765-02
-30 366-1765-03

	

2 . PUSH BUTTON :WHITE ,CHOP

	

80009 366-1765-03-31 366-1765-04

	

1 . PUSH BUTTON :WHITE, RIGHT

	

80009 366-1765-04
-32 378-0074-00

	

6 . REFLECTOR,LIGHΤ : PUSH BUTTON

	

80009 378-0074-00
-33 366-1650-00

	

6 . PUSH ΒϋΤΤΟΝ :CLΕΑR ,0 .184 ΧΟ .214 Χ 8 .0 L

	

80009 360-1650-00-34 366-1765-06

	

1 . PUSH BUTTON : WHITE,A

	

80009 366-1765-06
-35 366-1765-07

	

1 . PU SH BUTTON :WHITE, B	80009 366-1765-07
-36 384-1136-00

	

3 . EXTENSION SHAFT:0 .95 INCH LONG

	

80009 384-1136-00-37 384-1354-00

	

6 . EXTENSION SHAFT :1 .585 INCH LONG,OFFSET,NYL	80009 384-1354-00
-38 ----- -----

	

2 . ACTR ASSY, PB :(SEE S109,S110 REPL)_3g

	

9 . ACTR ASSY, PB : ί SEE S1,S2 REPL)
-40 ------ -----

	

1 . ACTR ASSY, PB :(SEE S40 REPL)
-41 343-0495-09

	

1 . CLIP,SWITCH:FRONT,7 .5 ΜΜ ,9 UNIT

	

80009 343-0495-ο9
(ATTACHING PARTS)

-42 210-3033-00

	

9 . EYELET ,METALLIC :0 .59 OD Χ 0 .156 INCH LONG

	

07707 SE-25

-43 343-0495-07

	

1 . CLIP,SWITCH :FRONT,7 .SMM ,7 UNIT

	

80009 343-0495-07
(ATTACHING PARTS)

-44 2 Ι.0-3033-00

	

7 . EYELET, METALLIC :0 .59 OD Χ 0 .156 INCH LONG

	

07707 SE-25

-45 343-0496-03

	

3 . CLIP ,SWITCH: FRONT,10 MM Χ 3 UNIT

	

80009 343-0496-03
(ATTACHING PARTS)

-46 210-3033-00

	

9 . ΕΥΕLΕΤ ,ΜΕΤΑLLΙC :0 .59 OD Χ 0 .156 INCH LONG

	

07707 5Ε-25
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. CLIP ,SWITCH :REAR ,10 ΜΜ Χ 3 UNIT

	

80009 343-0497-03
(ATTACHING PARTS)

-48 210-3033-00

	

9 . EYELET ,METALLI C :0 .59 OD Χ 0 .156 INCH LONG

	

07707 SE-25

-49 384-1148-00

	

1 . EXTENS ION SRAFT :3 .14 L Χ 0 .123 OD , EPOXY-GL

	

80009 384-1148-00
-50 376-0029-00

	

1 . CPLG,SHAFT ,RGD :0 .128 ID Χ 0 .312 OD Χ 0 .5"L	80009 376-0029-00
-51 343-0499-05 Β010100 Β030154

	

1 . CLIP,SWITCH :REAR ,7 .5MM Χ 5 UNIT

	

80009 343-0499-05
343-0499-14 Β030155

	

1

	

. CLIP ,SWITCH :7 .5MM Χ 5 UNIT

	

80009 343-0499-14
(ATTACHING PARTS)

-52 210-3033-00

	

5 . EYELET,METALLI C :0 .59 OD Χ 0 .156 INCH LONG

	

07707 SE-25

-53 131-0608-00

	

69 . TERMINAL , PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD

	

22526 47357
131-0589-00

	

18 . ΤΕΑΜΙΝΑL , ΡΙΝ :0 .46 L Χ 0 .025 SQ

	

80009 131-0589-00
-54 136°-0252-07

	

1 . SOCKET,PIN CONN : W/Ο DIMPLE

	

22526 75060-012
-55 131-1003-00

	

1

	

. CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-56 343-0499-03

	

3 . CLIP ,SWITCH:7 .5 ΜΜ ,4 UNIT

	

80009 343-0499-03
(ATTACHING PARTS)

-57 210-3033-00

	

9 . EYELET,METALLIC :0 .59 OD Χ 0 .156 INCH LONG

	

07707 SE-25

-58 384-1876-00

	

1 EXTENSION SHAFT :

	

80009 384-1876-00
-59 348-0193-00

	

1 FLIP-STAND ,CAB . :

	

80009 348-0193-00
-60 407-2109-01

	

2 BRACKET, HINGE :

	

80009 407-2109-01
(ATTACHING PARTS)

-61 210-0457-00

	

2 NUT, PL ,ASSEM WA :6-32 Χ 0 .312 INCH,STL

	

83385 OBD

-62 200-1731-00

	

1 COVER, ELEC SW:1 .9 Χ 1 .0 INCH

	

80009 200-1731-00
(ATTACHING PARTS)

-63 210-0405-00

	

1 NUT , PLAIN, HEX . :2-56 Χ 0 .188 INCH, BRS

	

73743 12157-50
-64 211-0034-00

	

1 SCREW,MACHINE :2-56 Χ 0 .50 INCH,PNH

	

83385 OBD
-65 210-0850-00

	

1 WASHER , FLAT:0 .093 ID Χ 0 .281 INCH OD

	

12327 OBD

-66 ------- -----	1 SWITCH ,PUSH:(SEE S10 REPL)
(ATTACHING PARTS)

-67 211-0008-00

	

2 SCREW ,MACHINE :4-40 Χ 0 .25 INCH, PNH STL

	

83385 OBD

-68 407-1873-00

	

1 BRACKET,ANGLE :POWER SWITCH ,ALUMINUM

	

80009 407-1873-00
(ATTACHING PART S)

-69 210-0457-00

	

2 NUT,PL ,ASSEM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD

-70 210-0202-00

	

1 TERMINAL ,LUG :0 .146 ID,LOCKING, BRZ TINNED

	

78189 2104-06-00-2520Ν
(ATTACHING . PARTS)

-71 210-0457-00

	

1 NUT,PL ,ASSEM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD

-72 210-0457-00

	

1 NUT, PL ,ASSEM WA:6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-73 131-0800-00

	

2 CONTACT ,ELEC : PLUG-IN GROUND

	

80009 131-0800-00
(ATTACHING PARTS)

-74 213-0138-00

	

3 SCR,TPG, TF :4-24 Χ 0 .188 INCH, PNH STL

	

83385 OBD
-75 211-0008-00

	

1 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-76 210-0586-00

	

1 NUT,PL ,ASSEM WA:4-40 Χ 0 .25,STL CD PL

	

83385 OBD
-77 210-0202-00

	

1 TERMINAL ,LUG :0 .146 ID,LOCKING, BRZ TINNED

	

78189 2104-06-00-2520Ν

-78 343-0007-00

	

1 CLAMP,LOOP :

	

95987 5-8-6Β
( ATTACHING PARTS)

-79 210-0457-00

	

1 NUT,PL ,ASSEM WA:6-32 Χ 0 .312 INCH ,STL

	

83385 ΟΒD
-80 211-0578-00

	

1 SCREW,MACHINE :6-32 Χ 0 .438 1 NCH,PNH STL

	

83385 OBD
-81 210-0853-00

	

1 WASHER, FLAT :0 .25 ID Χ 0 .50 OD

	

86044 OBD

-82 337-2603-00

	

3 SHIELD,ELEC :CIRCUIT BOARD

	

80009 337-2603-00
(ATTACHING PARTS)

-83 211-0008-00

	

9 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-84 131-0799-00

	

3 CONTACT,ELEC : PLUG- IN GROUND

	

80009 131-0799-00
(ATTACHING PARTS)

-85 210-0586-00

	

3 NUT,PL , ASSEM WA:4-40 Χ 0 .25,STL CD PL

	

83385 OBD
-86 211-0008-00

	

3 SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
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5-87 131-0930-00

	

3 CONTACT,ELEC :PLUG- IN GROUND

	

80009 131-0930-00
(ATTACHING PARTS)

-88 210-0586-00

	

3 NUT,PL,ASSEM ωΑ:4-40 Χ 0 .25,STL CD PL

	

83385 OBD-89 211-0008-00

	

3 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-90 351-0181-06

	

4 GUIDE,SLIDE :PLUG-IN UNIT,LWR,BLK NYLON

	

80009 351-0181-06
(ATTACHING PARTS)

-91 213-0054-00

	

4 SCR,TPG,THD FOR :6-32 Χ 0 .312 INCH,PNH STL

	

93907 OBD
-92 441-1286-01

	

1 CHAS,PL-IN HSG :TOP

	

80009 441-1286-01
(ATTACHING PARTS)

-93 210-0457-00

	

4 NUT,PL,ASSEM WA :6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-94 211-0507-00

	

4 SCREW,MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD
-95 426-1470-00

	

2 FRAME SECT,CAB . :COUPLING

	

80009 426-1470-00
(ATTACHING PARTS)

-96 211-0507-00

	

4 SCREW,MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD
-97 407-2093-00

	

2 BRACKET,ANGLE :HINGE,ALUMINUM

	

80009 407-2093-00
(ATTACHING PARTS)

-98 21 ι-0559- ο0

	

2 SCREW,MACHINE :6-32 χ 0 .375"100 DεG,FLH STL

	

83385 OBD

-99 426-1513-00

	

2 FRAME SECT,CAB . :TOP RIGHT

	

80009 426-1513-00
(ATTACHING PARTS)

-100 210-0457-00

	

2 NUT,PL,ASSEM WA:6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-101 211-0507-00

	

2 SCREW,ΜACHINE :6-32 χ 0 .312 INCH,PNH STL

	

83385 OBD

-102

	

1 CKT BOARD ASSY:TRIGGER AMPLIFIER(SEE Α13 REPL)
-103 131-0608-00

	

6 . TERMINAL,PIN:0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD

	

22526 47357-104 136-0252-07

	

77 . SΟCΚΕΤ , ΡΙΝ CONN :W/Ο DIMPLE

	

22526 75060-012
-105 131-1003-00

	

5

	

. CONN, RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-106 136-0269-02

	

2 . SΚΤ , ΡL- IN ELEK :MICROCIRCUIT,14 DIP,LOW CLE

	

73803 CS9002-14-107 136-0263-04

	

16 . SOCKET,PIN TERM :FOR 0 .025 INCH SQUARE PIN

	

22526 75377-001-108 ---

	

--------	1 CKT BOARD ASSY :LOGIC(SEE Α14 REPL)
-109 214-0579-00

	

12 . TERM,TEST ΡΟΙΝΤ : ΒΑS CD PL

	

80009 214-0579-00-110 136-0241-00

	

4 . SOCKET,PLUG-ΙΝ :10 CONTACT,ROUND

	

71785 133-99-12-064
-111 131-1003-00

	

4 . CONN,RCPT,ELEC :CKT BD ΜΤ,3 PRONG

	

80009 131-1003-00-112 136-0252-07

	

52 . SOCKET,PIN CONN :W/ Ο DIMPLE

	

22526 75060-012-113 136-0260-02 Β010100 Β041256χ

	

4 . SΚΤ , ΡL-IN ELEK :MICROCIRCUIT,16 DIP,LOW CLE

	

71785 133-51-92-008
-114 136-0263-04

	

46 . SOCKET,PIN ΤΕRΜ : ΣΟΑ 0 .025 INCH SQUARE PIN

	

22526 75377-001
-115 ----- -"_---	1 CKT BOARD ASSY :HORIZ INTCON(SEE Α10 REPL)

(ATTACHING PARTS)
-116 211-0008-00

	

2 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
___�__ -----	- ςΚΤ BOARD ASSY INCLUDES :

-117 136-0263-04

	

8 . SOCKET,PIN TERM:FOR 0 .025 INCH SQUARE PIN

	

22526 75377-001
-118 136-0252-07

	

4 . SOCKET,PIN CONN :W/Ο DIMPLE

	

22526 75060-012-119 131-1003-00

	

4 . CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-120 ----- ---_---"	1 CKT BOARD ASSY :HORIZ CH SW(SEE Α9 REPL)

(ATTACHING PARTS)
-121 211-0008-00

	

2 SCREW,MACHINE:4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

- CKT BOARD ASSY INCLUDES :
-122 131-1003-00

	

6 . CONN,RCPT,ELEC :CKT BD ΜΤ,3 PRONG

	

80009 131-1003-00
-123 136-0252-07

	

6 . SOCKET,PIN CONN :W/Ο DIMPLE

	

22526 75060-012-124 131-0589-00

	

2 . TERMINAL,PIN:0 .46 L Χ 0 .025 SQ

	

80009 131-0589-00-125 136-0263-04

	

7 . SOCKET,PIN TERM:FOR 0 .025 INCH SQUARE PIN

	

22526 75377-001
-126 136-0260-02

	

1 . SΚΤ , ΡL-IN εLEK :MICROCIRCUIT,16 DIP,LOW CLE

	

71785 133-51-92-008-127 200-0945-01

	

2 . COVER,HALF XSTR :DUAL 70-18, W/2-56 ΤΗD

	

80009 200-0945-01
(ATTACHING PARTS)

-128 211-0001-00

	

2 . SCREW,MACHINE :2-56 Χ 0 .25 INCH,PNH STL

	

87308 OBD

-129 200-0945-00

	

2 . COVER,HALF XSTR :DUAL 70-18,ALUMINUM

	

80009 200-0945-00-130 ------ -----	1 CKT BOARD ASSY :MAIN INTERFACE(SEE All REPL)
(ATTACHING PARTS)

-131 213-0119-00

	

12 SCR,TPG,THD FOR :4-24 χ 0 .375 INCH,PNH STL

	

83385 ΟαD
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- CRT BOARD ASSY INCLUDES :
131-0767-12

	

2 . CONNECTOR,RCPT, :CKT BD ,32/76 CONTACT

	

80009 131-0767-12
(ATTACHING PARTS)

-132 213-0232-00

	

4 . SCR , TPG, THD FOR :2-32 Χ 0 .312 INCH,PNH STL	83385 OBD

CKT BOARD ASSY INCLUDES :
-133 204-0365-02

	

4 . . BODY,CONNECTOR: PLUG-IN CIRCUIT CARD

	

80009 204-0365-02
-134 131-2158-01

	

128 . . CONTACT,ELEC :CKT BD CONNECTOR

	

80009 131-2158-01
- , , (STRAIGHT OR OFFSET)

-135 200-0950-00

	

4 . . COVER,ELE C CONN : PLASTIC

	

80009 200-0950-00
-136

	

1 . CRT BOARD ASSY : DSPL FOLLOWER(SEE Α34, Α35 REPL)
-137 136-0619-00

	

2

	

. SOCKET,PIN TERM :U/W 0 .026-0 .029 DIA PINS

	

00779 1-331677-0
-138 214-2675-00

	

2 . SPRING,CKT BD :

	

80009 214-2675-00
-139 129-0363-00

	

4 . POST ,ELEC-MECH: HEX .,0 .25 Χ 0 .436 INCH LONG

	

80009 129-0363-00
(ATTACHING PARTS)

-140 211-0008-00

	

4 . SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

131-0767-07

	

1 . CONNECTOR ,RCPT , :PLUG-IN CRT BD ,70 CONTACT	80009 131-0767-07
(ATTACHING PARTS)

-141 213-0232-00

	

4 . SCR ,TPG,THD FOR :2-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

- . CONNECTOR ASSY INCLUDES :
-142 204-ο365-ο2

	

1 . . BODY,COκNECTOR : PLUG-IN CIRCUIT CARD

	

80009 204-0365-ο2
-143 200-0950-00

	

2 . . COVER,ELEC CONN:PLASTIC

	

80009 200-0950-00
-144 131-2158-01

	

64 . . CONTACT,ELEC :CKT BD CONNECTOR	80009 131-2158-01
----- -----

	

- . . (STRAIGHT 0Α OFFSET )
-145 131-0804-00

	

3 . LINK , TERM.CONNE :J-SHAPE

	

80009 131-0804-00
-146 131-0592-00

	

15 . CONTACT ,ELEC :0 .885 INCH LONG

	

22526 47353
-147 131-0608-00 Β010100 Β031272 131 . TERMINAL , PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357

131-0608°-00 Β031273

	

113 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357
131-0589-00 ΧΒ031273

	

18 . TERMINAL,PIN :0 .46 L Χ 0 .025 SQ

	

80009 131-0589-00
-148 386-1558-00

	

7 . SPACER ,CKT BD :0 .335 H ,ACETAI .

	

80009 386-1558-00
-149 214-1568-00

	

4 . PIN,GUIDE :0 .119 DIA Χ 1 .035 W/0 .25 HEXCLR	80009 214-1568-00
(ATTACHING PARTS)

-150 210-0406-00

	

4 . NUT ,PLAIN,HEX. :4-40 Χ 0 .188 INCH,BRS

	

73743 12161-50
-151 210-0054-00

	

4 . WASHER , LOCK:SPLIT,0 .118 ID χ 0 .212"OD STL	83385 OBD

-152 131-1003-00

	

10 . CONN,RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-153 136-0252-04

	

10 . SOCKET , PIN TERM!U/W 0.016-0 .018 DIA PINS

	

22526 75060-007
-154 344-0147-00

	

4 . CLIP ,SPR, TNSN:C IRCUIT CARD MOUNTING

	

80009 344-0147-00
-155 131-0591-00

	

62 . CONTACT, ELEC :0 .835 INCH LONG

	

22526 47352
-156 426-1487-00

	

1 FRAME,PL-IN HSG : REAR

	

80009 426-1487-00
-157 179-2700-00

	

1 WIRING HARNESS : MODE SWITCH	80009 179-2700-00
-158 343-0549-00

	

25 . STRAP ,TIEDOWN :0 .091 W Χ 3 .62 INCH LONG

	

59730 ΤΥ100
-159 214-2629-00

	

2 . ΡΙΝ,ΑCΤUΑΤΟΑ :

	

80009 214-2629-00
-160 131-0707-00

	

174 . CONNECTOR , TERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
-161 352-0162-00

	

2 . HLDR ,TERM CONN :4 WIRE BLACK

	

80009 352-0162-00
352-0162-03

	

2 . CONN BODY, PL ,EL :4 WIRE ORANGE	80009 352-0162-03
352-0162-04

	

4 . CONN BODY, PL,EL :4 WIRE YELLOW

	

80009 352-0162-04
-162 352-0163-09

	

2 . CONN BODY, PL,EL :5 WIRE WHITE

	

80009 352-0163-09
-163 352-0164-04

	

2 . CONN BODY, PL,EL :6 WIRE YELLOW

	

80009 352-0164-04
-164 352-0165-05

	

2 . CONN BODY, PL,EL :7 WIRE GREEN

	

80009 352-0165-05
352-0165-07

	

2 . CONN BODY, PL,EL :7 WIRE VIOLET

	

80009 352-0165-07
-165 352-0166-08

	

2 . CONN BODY, PL ,EL :8 WIRE GRAY

	

80009 352-0166-08
-166 352-0167-02

	

2 . CONN BODY, PL ,EL :9 WIRE RED

	

80009 352-0167-02
352-0167-03

	

2 . CONN BODY,PL,EL :9 WIRE ORANGE

	

80009 352-0167-03
352-0167-09

	

2 . CONN BODY, PL ,EL:9 WIRE WHITE

	

80009 352-0167-09
-167 352-0168-03

	

2 . CONN BODY, PL ,EL :10 WIRE ORANGE

	

80009 352-0168-03
-168 175-0827-00

	

FT . CABLE ,SP , ELEC :4,26 AWG,STRD , PVC JKT, RBN	08261 SS04267(1061)OC
-169 175-0829-00

	

FT . WΙRE ,ELECTRI CAL:6 WIRE RIBBON

	

08261 SS-0626-710610C
-170 175-0830-00

	

FT . WIRE,ELECTRICAL :7 WIRE RIBBON

	

08261 SS-0726-710610C
-171 175-0857-00

	

FT . WIRE ,ELECTRICAL :8 WIRE RIBBON

	

08261 SS-0822-7(1061)
-172 175-0832-00

	

FT . WIRE,ELECTRICAL :9 WIRE RIBBON

	

08261 SS-0926(1061)OC
-173 175-0833-00 Β010100 Β031272

	

FT . WIRE, ELECTRICAL :10 WIRE RIBBON

	

08261 SS-1026-7
198-4185-01 Β031273

	

1 WIRE SET,ELEC :

	

80009 198-4185-01

	

-
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175-3061-00

	

1

	

. CA ASSY,SP,ELEC :5,26 AWG,5 .0 L ,RIBBON

	

80009 175-3061-00
131-0707-00

	

10 . . CONNECTOR, TERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
175-0828-00

	

FT . . WIRE ,ELECTRICAL :5 WIRE RIBBON	08261 SS-0526-710610C
352-0163-05

	

2 . . CONN BODY, PL ,EL :5 WIRE GREEN

	

80009 352-0163-05
175-3491-00

	

1 . CABLE ASSY,RF :50 OHM COAX,11 .0 L ,9-2

	

80009 175-3491-00
175-3901-00

	

1 . CA ASSY ,SP ,ELEC :2,26 AWG,3 .OL , RI BB0Ν

	

80009 175-3901-00
131-0707-00

	

2 . . CONNECTOR , TERM:22-26 AWG, BRS& CU BE GOLD	22526 47439
175-0825-00

	

FT . . WIRE,ELECTRICAL:2 WIRE RIBBON

	

80009 175-0825-00
352-0169-04

	

1 . . CONN BODY, PL,EL :2 WIRE YELLOW

	

80009 352-0169-04
175-3948-00

	

1

	

. CA ASSY,SP ,ELEC :5,26 AWG,6 .OL,RIBBON

	

80009 175-3948-00
131-0707-00

	

8 . . CONNECTOR, TERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
175-0827-00

	

FT . . CABLE ,SP ,ELEC:4,26 AWG,STRD ,PVC JKT,RBN

	

08261 SS04267(1061)OC
214-2629-00

	

2 . . PIN,ACTUATOR :

	

80009 214-2629-00
352-0163-05

	

2 . . CONN BODY,PL,EL :5 WIRE GREEN

	

80009 352-0163-05
175-3979-00

	

1

	

. CA ASSY,SP ,ELEC:8,26 AWG,S .OL ,RIBBON	80009 175-3979-00
131-0707-00

	

16 . . CONNECTOR ,7ERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
175-0831-00

	

FT . . WIRE, ELECTRICAL :8 WIRE RIBBON

	

08261 SS-0826-710610C
352-0166-06

	

2 . . CONN BODY, PL ,EL:8 W IRE BLUE

	

80009 352-0166-06
175-3981-00

	

1 . CA ASSY,SP ,ELEC :10,26 AWG,4 .5 L , RIBBON	80009 175-3981-00
131-0707-00

	

20 . . CONNECTOR,TERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
175-0833-00

	

FT . . WIRE,ELECTRICAL :10 WIRE RIBBON

	

08261 SS-1026-7
352-0168-00

	

2 . . CONN BODY, PL , EL :10 WIRE BLACK

	

80009 352-0168-00
175-3982-00

	

1 . CA ASSY,SP , ELEC :10,26 AWG,4 .5L ,RIBBON	80009 175-3982-00
131-0707-00

	

20 . . CONNECTOR,TERM :22-26 AWG, BRSδ CU BE GOLD	22526 47439
175-0833-00

	

FT . . WIRE , ELECTRICAL :10 WIRE RIBBON

	

08261 SS-1026-7
352-0168-07

	

2 . . CONN BODY,PL,EL :10 WIRE VIOLET

	

80009 352-0168-07
175-3983-00

	

1

	

. CA ASSY,SP ,ELEC :10,26 AWG,7 .OL ,RIBBON	80009 175-3983-00
131-0707-00

	

20 . . CONNECTOR ,7ERM :22-26 AWG,BRS& CU BE GOLD	22526 47439
175-0833-00

	

FT . . WIRE,ELECTRICAL :10 WIRE RIBBON

	

08261 SS-1026-7352-0168-06

	

2 . . CONN BODY,PL ,EL :10 WIRE BLUE

	

80009 352-0168-06
175-3985-00

	

1 . CABLE ASSY, RF :93 OHM COAX,50 .OL ,9-Ν

	

80009 175-3985-00
131-0622-00

	

2 . . CONTACT , ELEC :0 .577"L ,28-32 AWG WIRE

	

22526 46241
131-0792-00

	

2 . . CONNECTOR ,TERM:18-20 AWG,CU BE GOLD PL

	

22526 46221
352-0198-04

	

2 . . HLDR,TERM CONN :2 WIRE YELLOW

	

80009 352-0198-04
175-3986-00

	

1 . CABLE ASSY, RF :50 OHM COAX,4 .0 L ,9-1

	

80009 175-3986-00
175-3987-00

	

1 . CABLE ASSY, RF :50 OHM COAX,9 .0 L ,9-1

	

80009 175-3987-00
175-3988-00

	

1 . CABLE ASSY, RF :50 OHM COAX,9 .0 L ,9-2

	

80009 175-3988-00
175-3989-00

	

1 . CABLE ASSY,RF :50 OHM COAX,9 .0 L ,9-3

	

80009 175-3989-00
175-3990-00

	

1 . CABLE ASSY ,RF:50 OHM COAX,6 .0 L ,9-4

	

80009 175-3990-00
175-3991-00

	

1 . CABLE ASSY, RF :50 OHM COAX,9 .0 L ,9-4

	

80009 175-3991-00
175-3992-00

	

1 . CABLE ASSY, RF :50 OHM COAX,6 .0 L,9-5

	

80009 175-3992-00
175-3993-00

	

1 . CABLE ASSY,RF :50 OHM COAX,20 .0 L ,9-5

	

80009 175-3993-00
175-3994-00

	

1 . CABLE ASSY ,RF :50 OHM COAX,6 .0 L ,9-6

	

80009 175-3994-00
175-3995-00

	

1 . CABLE ASSY, RF :50 OHM COAX,20 .0 L ,9a-6

	

80009 175-3995-00
175-3996-00

	

1 . CABLE ASSY , RF :50 OHM COAX,6 .0 L ,9-7

	

80009 175-3996-00
175-3997-00

	

1 . CABLE ASSY, RF :50 OHM COAX,6 .0 L ,9-8

	

80009 175-3997-00
175-3998-00

	

1 . CABLE ASSY, RF :50 OHM COAX,13 .0 L ,9-8

	

80009 175-3998-00
175-3999-00

	

1

	

. CA ASSY,SP , ELEC :2,26 AWG,3 .0 L ,RIBBON

	

80009 175-3999-00
131-0707-00

	

2 . . CONNECTOR ,TERM:22-26 AWG,BRS& CU BE GOLD	22526 47439
175-0825-00

	

FT . . WIRE,ELECTRICAL :2 WIRE RIBBON

	

80009 175-0825-00
352-0169-05

	

1 . . CONN BODY,PL,EL :2 WIRE GREEN

	

80009 352-0169-05
175-4337-00

	

1

	

. CA ASSY,SP , ELEC :8,26 AWG,13 .0 L

	

80009 175-4337-00
131-1810-00

	

16 . . CONTACT,ELEC : FEMALE,FOR 0 .025 SQ PIN

	

00779 87124-1
175-0831-00

	

FT . . WIRE , ELECTRICAL :8 WIRE RIBBON

	

08261 SS-0826-710610C
204-0738-00

	

2 . . CΟΝΝ BODY, PLUG :8 CONTACTS,SGL ROW , LKG CLIP 00779 1-87175-7
175-4338-00

	

1 . CA ASSY,SP ,ELEC :10,22 AWG,11 .0 L

	

80009 175-4338-00131-1810-00

	

20 . . CONTACT,ELEC: FEMALE , FOR 0 .025 SQ PIN

	

00779 87124-1
175-3997-00

	

1 . CABLE ASSY, RF :50 OHM COAX,6 .0 L ,9-8

	

80009 175-3997-00
175-3998-00

	

1 . CABLE ASSY,RF :50 OHM COAX,6 .0 L ,9-8

	

80009 175-3998-00
175-3999-00

	

1

	

. CA ASSY,SP ,ELEC :2,26 AWG,3 .0 L , RIBBON

	

80009 175-3999-00
131-0707-00

	

2 . . CONNECTOR ,TERM :22-26 AWG, BRS& CU BE GOLD	22526 47439
175-0825-00

	

FT . . WIRE,ELECTRI CAL :2 WIRE RIBBON

	

80009 175-0825-00
352-0169-05

	

1 . . CONN BODY, PL ,EL :2 WI RE GREEN

	

80009 352-0169-05
175-4337-00 ΧΒ031273

	

1 . CA ASSY,SP , ELEC :8,26 AWG,13 .0 L

	

80009 175-4337-00
131-1810-00 ΧΒ031273

	

16 . . CONTACT ,ELEC :FEMALE , FOR 0 .025 SQ PIN

	

00779 87124-1
175-0831-00 ΧΒ031273

	

FT . . WIRE ,ELECTRICAL :8 WIRE RIBBON

	

08261 SS-0826-710610C
204-0738-00 ΧΒ031273

	

2 . . CONN BODY, PLUG :8 CONTACTS,SGL ROW ,LKG CLIP 00779 1-87175-7
175-4338-00 ΧΒ031273

	

1 . CA ASSY,SP , ELEC :10,22 AWG,11 .0 L

	

80009 175-4338--00
131-1810-00 ΧΒ031273

	

20 . . CONTACT , ELEC :FEΜALE ,FOR 0 .025 SQ PIN

	

00779 87124-1
175-0855-00 ΧΒ031273

	

FT . . WIRE,ELECTRICAL :10 WIRE RIBBON

	

08261 SS-1022(1061)OC
204-0760-00 ΧΒ031273

	

2 . . CONN BODY, RCPT :10 CONTACTS

	

00779 2-87175-1
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620-0283-00

	

1 POWER SUPPLY :LOW VOLTAGE

	

80009 620-0283-00
(ATTACHING PARTS)-1

	

2 ι 1-0578-ο0

	

4 SCΑΕω , ΜΑCΗΙΝε :6-32 χ 0 .438 INCH,PNH STL

	

83385 OBD

- POWER SUPPLY INCLUDES :-2

	

200-1262-00

	

1 . COVER,POWER SUP :LEFT SIDE

	

80009 200-1262-00
(ATTACHING PARTS)-3

	

211-0503-00

	

7 . SCREW,MACHINE :6-32 Χ 0 .188 INCH,PNH STL

	

83385 OBD-4

	

211-0504-00

	

2 . SCREW,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-5

	

255-0334-00

	

1 . PLASTIC CHANNEL :12 .75 Χ 0 .175χ 0 .155,NYL

	

11897 122-37-2500-6

	

348-0233-00

	

1 . GROMMET,PLASTIC :GRAY,OVAL SHAPE,0 .927 ID

	

80009 348-0233-00-7

	

351-0279-00

	

2 . GUIDE,SHOE:5 .18 Χ 0 .375,NYLON

	

80009 351-0279-00-8

	

200-1906-00

	

1 . COVER,PWR SPLY :BOTTOΜ AND FRONT

	

80009 200-1906-00
(ATTACHING PARTS)

-9

	

211-0503=00

	

5 . SCREW,MACHINE :6-32 Χ 0 .188 INCH,PNH STL

	

83385 OBD

-10 200-1263-01

	

1 . COVER,PWR SPLY :RIGHT SIDE

	

80009 200-1263-01
(ATTACHING PARTS)

-11 211-0503-00

	

1 . SCREW,MACHINE :6-32 Χ 0 .188 INCH,PNH STL

	

83385 OBD-12 211-0504-00

	

2 . SCREW,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-13

	

2 . TRANSISTOR :(SEE Q28,Q74 REPL)
(ATTACHING PARTS)

-14 210-0406-00

	

1 . NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS

	

73743 12161-50-15 210-1178-00

	

1 . WASHER,SHLDR :U/ω TO-220 TRANSISTOR

	

49671 DF137A-16 211-0101-00

	

1 . SCREW,MACHINE :4-40 Χ 0 .25,100 DEG,FLH STL

	

83385 OBD
17 ----- -----	2 . TRANSISTOR:(5ΕΕ Q58,Q94 REPL)

(ATTACHING PARTS)
-18 210-0406-00

	

1 . NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS

	

73743 12161-50-19 210-1178-00

	

1 . WASHER,SHLDR :U/W TO-220 TRANSISTOR

	

49671 DF137A-20 211-0101-00

	

1 . SCREW,MACHINE :4-40 Χ 0 .25,100 DEG,FLH STL

	

83385 OBD

-21 342-0202-00

	

2 . INSULATOR,PLATE :TRANSISTOR

	

01295 10-21-023-106-22 ----"" ---' .-	1 . TRANSISTOR :(SEE Q122 REPL)
(ATTACHING PARTS)

-23 210-0406-00

	

1 . NUT,PLAIN,HEX . :4-40 Χ 0 .188 INCH,BRS

	

73743 12161-50-24 210-1178-00

	

1 . WASHER,SHLDR :U/ W TO-220 TRANSISTOR	49671 DF137A
-25 211-0038-00

	

1 . SCREW,MACHINE :4-40 Χ 0 .312,FLH,100 DEC

	

83385 OBD
-26 ----- ---`-	1 . TRANSISTOR :(SΕΕ Q126 REPL)

(ATTACHING PARTS)
-27 210-0406--00

	

1 . NUT,PLAIN,HEX. :4-40 χ 0 .188 INCH,BRS

	

73743 12161-50-28 210-1178-00

	

1 . WASHER,SHLDR :U/W TO-220 TRANSISTOR

	

49671 DF137A
-29 211-0101-00

	

1 . SCREW ,MACHINE :4-40 Χ 0 .25,100 DEG,FLH STL

	

83385 OBD
-30 342-0202-00

	

2 . INSULATOR,PLATE :TRANSI STOR

	

01295 10-21-023-106-31 ------ -----	1 . CKT BOARD ASSY :IV REGULATOR( θΕΕ Α22 REPL)
131-0589-00 ΧΒ031273

	

18 . TERMINAL,PIN :0 .46 L Χ 0 .025 SQ

	

80009 131-0589-00
(ATTACHING PARTS)

-32 211-0008-00

	

5 . SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

- . CKT BOARD ASSY INCLUDES :
-33 131-0608-00 Β010100 Β031272

	

69 . . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD

	

22526 47357131-0608-00 Β031273

	

51 . . ΤΕRΜΙΝΑL, ΡΙΝ :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD

	

22526 47357-34 214-0579-00

	

6 . . TERM,TEST ΡΟΙΝΤ : ΒΑS CD PL

	

80009 214-0579-00-35 136-0252-07

	

24 . . SOCKET,PIN CONN :W/0 DIMPLE

	

22526 75060-012-36 136-0514-00

	

5 . . SΚΤ , ΡL-IN ELEC :MICROCIRCUIT,8 DIP

	

73803 CS9002-8-37 131-0993-00

	

1 . . BUS,CONDUCTOR :2 WIRE BLACK

	

00779 530153-2-38 ------ ------

	

1 . . TRANSISTOR:(5ΕΕ Q148 REPL)
(ATTACHING PARTS)-39 210-0551-00

	

1 . . NUT,PLAIN,HEX . :4-40 Χ 0 .25 INCH,STL

	

ΟΟΟΒΚ OBD-40 211-0097-00

	

1 . . SCREW,MACHINE :4-40 Χ 0 .312 INCH,PNH STL

	

83385 OBD-41 210-1178-00

	

1 . . WASHER,SHLDR :U/W TO-220 TRANSISTOR

	

49671 DF137A
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6-42 348-0023-00

	

1 . PLUG, HOLE :

	

02768 207090201000101
-43 441-1490-00

	

1 . CHASS IS,SCOPE :CIRCUIT BOARD

	

80009 441-1490-00
(ATTACHING PART S)

-44 211-0008-00

	

2 . SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-45 211-ο507-00

	

3 . SCREW ,MACHτNE :6-32 χ 0 .312 τΝςκ , ΡΝΗ STL

	

83385 OBD

-46

	

1 . CAPACITOR :(SEE C154 REPL)
(ATTACHING PARTS)

-47 212-0518-00

	

2 . SCREW,MACHINE :10-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

-48 ----- -----	1 . DELAY LINE,ELEC(SEE Α24 REPL)
(ATTACHING PARTS)

-49 211-0008-00

	

3 . SCREW, MACHINE :4-40 Χ 0 .25 ΙΝCΗ,ΡΝΗ STL

	

83385 OBD
-50 211-0504-00

	

1 . SCREW , MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD

CKT BOARD ASSY INCLUDE S :
-51 131-0608-00

	

22 . . TERMINAL,PIN:0 .365 L Χ 0 .025 ΡΗ BRZ GOLD	22526 47357-52 136-0252-07

	

6 . . SΟCΚΕΤ , ΡΙΝ CONN : W/0 DIMPLE

	

22526 75060-012
-53 136-0260-02

	

1 . . SΚΤ ,ΡL-IN ELEK :MICROCIRCUΙT,16 DIP,LOW CLE 71785 133-51-92-008
-54 136-0263-04

	

6 . . SOCKET,PIN ΤERM : FOR 0 .025 INCH SQUARE PIN

	

22526 75377-001-55 ----- -------	4 . . SEMICOND DEV ICE :(SEE CR140,CR141,CR142
AND CR143 REPL)

(ATTACHING PARTS)
-56 210-0410-00

	

4 . . NUT , PLAIN ,HEX . :10-32 Χ 0 .312 INCH,BRS

	

73743 2χ20003-402
-57 210-0056-00

	

4 . . WASHER,LOCK :SPLIT ,0 .195 ID Χ 0 .32" OD,P BRZ 83385 OBD
-58 210-1003-00

	

4 . . WASHER,FLAT :# 10 χ 0 .036 THICK,BRS

	

12327 OBD
-59 386-1559-00

	

2 . . SPACER,CKT BD :0 .47 H ,ACETAL

	

80009 386-1559-00
-60 214-0579-00

	

2 . . TERM,TEST POINT :BRS CD PL

	

80009 214-0579-00-61 131-0589-00

	

4 . . ΤΕΑΜΙΝΑL ,ΡΙΝ :0 .46 L Χ 0 .025 SQ

	

80009 131-0589-00
-62 -__°'-° -----'

	

1 . . SEMICOND DEVICE :(SEE CR151 REPL)

	

`"
(ATTACHING PARTS)

-63 210-0586-00

	

2 . . NUT,PL,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

83385 OBD
-64 211-0012-00

	

2 . . SCREW,MACHINE :4-40 χ 0 .375, ΡΝΗ STL CD PL

	

83385 OBD
-65 386-0786-00

	

1 . . INSULATOR,PLATE :XSTR,MICA

	

80009 386-0786-00
-66 214-2731-00

	

1 . . HEAT SINK,DIODE :TO-3,AL

	

80009 214-2731-00
-67 136-0254-01

	

2 . . SOCKET,PIN TERM :U/W 0 .031 ΤΟ 0 .04 DIA PINS 00779 1-331892-8-68 ----- ___,__

	

2 , CAPACITOR:(SEE C16,C17 REPL)
( ATTACHING PARTS)

-69 212-0518-00 Β010100 Β010569

	

8 . SCREW,MACHINE :10-32 Χ 0 .312 ΙΝCΗ , ΡΝΗ STL

	

83385 OBD212-0518-00 Β010570

	

4 . SCREW,MACHINE :10-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD
212-0651-00 ΧΒΟ10570
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. SCREW MACHINE :10-32 χ 0 .312 INCH , PNH, NYLON

	

26365 OBD
210-3057-00 ΧΒΟ10570

	

4 . WASHER , FLAT :0 .170 ID Χ 0 .375 OD	95987 NWB-3753

-70 342-0419-00

	

2 . INSULATOR ,CAP . :

	

80009 342-0419-00-71 407-2111-00

	

1 . BRACKET,CAP . :ALUMINUM

	

80009 407-2111-00-72 342-0452-00

	

1 . INSULATOR,FI'f,M :C IRCUIT BOARD,POLYMIDE

	

80009 342-0452-00
-73 ----" -----	1 . TRANSFORMER :(SEE Τ110 REPL)

(ATTACHING PARTS)
-74 211-0008-00

	

4 . SCREW,MACHINE :4-40 χ 0 .25 INCH,PNH STL

	

83385 OBD

-75 348-0023-00

	

1 . PLUG,HOLE :

	

02768 207090201000101-76 441-1423-00

	

1 . CHASSIS,SCOPE :TRANSFORMER

	

80009 441-1423-00
(ATTACHING PART S)

-77 211-0097-00

	

2 . SCREW,MACHINE :4-40 Χ 0 .312 INCH,PNH STL

	

83385 OBD

-78 337-1490-01 Β010100 Β010124

	

1 . SHIELD,ELEC: LINE INVERTER,CKT CD BOTTOM

	

80009 337-1490-01
337-1490-02 Β010125

	

1 . SHIELD ,ELEC : LINE INVERTER,CKT BD BOTTOM

	

80009 337-1490-02
(ATTACHING PARTS)

-79 211-0558-00

	

1 . SCREW ,MACHINE :6-32 Χ 0 .250 BDGH ,NYL ,SLOT

	

26365 921-1150-0014
-80 210-0055-00

	

1 . WASHER , LOCK :SPLIT ,0 .145 ID Χ 0 .253 OD ,STL

	

83385 OBD-81 211-0040-00

	

1 . SCREW ,MACHINE :4-40 Χ 0 .25", BDGH PLSTC

	

26365 OBD
-82 210-0054-00

	

1 . WASHER ,LOCK:SPLIT ,0 .118 ID Χ 0 .212"OD STL

	

83385 OBD
-83 220-0623-00

	

1 . NUT, BLOCK :0 .375 χ 0 .5 ΧΟ .448,(3)6-32

	

80009 220-0623-00
(ATTACHING PARTS)

-84 211-0504-00

	

1 . SCREW ,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD



6-85 ----- -----	1 . CKT BOARD ASSY : INVERTER(SEE Α23 REPL)
(ATTACHING PARTS)

-86 211-0008-00

	

4 . SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH S'ΓL

	

83385 OBD
- -----

	

- . CKT BOARD ASSY INCLUDES :
-87 131-0591-00

	

6 . . CONTACT ,ELEC :0 .835 INCH LONG

	

22526 47352
-88 214-1914-00

	

1 . . HEAT S INK,ELEC :

	

98978 ΡΒ1-ΖCΒ
(ATTACHING PARTS)

-89 211-0012-00

	

1 . . SCREW ,MACHτNE :4-40 χ 0 .375,ΡΝΗ STL CD PL

	

83385 OBD
-90 210-0406-00

	

1 . . ΝUΤ ,ΡLΑΙΝ , ΗΕΧ . :4-40 Χ 0 .188 INCH,BRS

	

73743 12161-50

-91 361-0414-00

	

1 . . SPACER,DIODE :

	

80009 361-0414-00
-92 346-0032-00

	

1

	

. . STRAP, RETAINING :0 .075 DIA Χ 4 .0 L ,MLD ΑΒΑ

	

98159 2859-75-4-93 214-0579-00

	

4 . . TERM,TEST POINT : BRS CD PL

	

80009 214-0579-00-94 348-0005-00

	

1 . . GROMMET,RUBBER:0 .50 INCH DIA

	

70485 230
-95 129-0323-00

	

1 . . POST ,ELEC-MECH : HEX,0 .25 Χ 1 INCH LONG

	

80009 129-0323-00
(ATTACHING PARTS)-96 211-0097-00

	

1 . . SCREW,MACHINE :4-40 Χ 0 .312 INCH,PNH STL

	

83385 OBD

-97 385-0016-00

	

1 . . SPACER , POST :1 .0 L W/6°-32 ΤΗD THRU,NYLON

	

80009 385-0016-00
(ATTACHING PARTS)

-98 211-0507-00

	

1 . . SCREW,MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

-99 134-0158-00

	

4 . . BUTTON ,PLUG :0 .187 DIA,NYLON

	

02768 207-080501-00
-100 337-2533-00

	

1 . SHIELD,ELEC : LINE ΙΝVΕRΤ , ΤΟΡ

	

80009 337-2533-00
(ATTACHING PARTS)

-101 211-0101-00

	

4 . SCREW,MACHINΕ :4-40 Χ 0 .25,100 DEG, FLH STL

	

83385 OBD

-102 344-0118-00
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. CLIP ,SPG TENS :CAPACITOR MTG

	

80033 Ε50008-044
(ATTACHING PARTS)

-103 210-0586-00

	

2 . NUT,PL,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

83385 OBD-104 211-0008-00

	

2 . SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-105 -°°--- -----	2 . TRANSI STOΑ:(SEE Q34,Q40 REPL)
(ATTACHING PARTS)

-106 211-0034-00

	

2 . SCREW, MACHINE :2-56 Χ 0 .50 INCH,PNH

	

83385 OBD
-107 210-0053-00

	

2 . WASHER,LOCK : INTL ,0 .092 ID Χ 0 .175"OD ,STL

	

83385 OBD
-108 210-1008-00

	

2 . WASHER,FLAT :0 .09 ID Χ 0 .188" OD,BRS

	

12360 OBD-109 342-0421-00

	

2 . INSULATOR , BSHG :0 .089 ID Χ 0 .23 THK,NYLON

	

80009 342-0421-00

-110 342-0420-00

	

2 . INSULATOR ,PLATE :TRANSISTOR , PORCELAIN

	

80009 342-0420-00-111 342-0202-00

	

Ζ . INSULATOR,PLATE :TRANSI STOR

	

01295 10-21-023--106
-112 386-2634-00

	

1 . PL ,CHOKE MTG :

	

80009 386-2634-00
( ATTACHING PARTS)-113 211-0619-00

	

2 . SCREW,MACHINE :6-32 Χ 1 .5 INCH,FLH S'TL

	

83385 OBD

-114 441-1420-00

	

1 . CHASSIS,SCOPE : LINE INVERT

	

80009 441-1420-00
(ATTACHING PARTS)

-1 Ι5 213-0041-00

	

2 . SCR,TPG,THD CTG :6-32 Χ 0 .375 INCH,TRH STL

	

83385 OBD
-116 342-0193-00

	

1 . INSULATOR,PLATE :

	

80009 342-0193-00
-117 342-0103-00

	

1 . INSULATOR,BLOCK :HEAT-SINK SHIELD,NYLON

	

80009 342-0103-00
(ATTACHING PARTS)

-118 210-0457-00

	

1

	

. NUT,PL ,ASSEM WA :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD-119 211-0512-00

	

1 . SCREW ,MACHINE :6-32 Χ 0 .50" 100 DEG,FLH STL

	

83385 OBD

-120 214-1625-00

	

1 . SPRING,FLAT:2 .0 INCH LONG,BOWED

	

80009 214-1625-00_____ -----

	

1 . WIRE ,SET, ELEC :
-121 352-0169-00

	

2 . . HLDR ,TERM CONN:2 WIRE BLACK

	

80009 352-0169-00-122 352-0161-09

	

1 . . CONN BODY,PL,EL :3 WIRE WHITE

	

80009 352-0161-09
-123 352-0162-04

	

2 . . CONN BODY, PL,EL :4 WIRE YELLOW

	

80009 352-0162-04-124 352-0163-08

	

2 . . CONN BODY, PL ,EL :5 WIRE GRAY

	

80009 352-0163-08-125 352-0164-02

	

2 . . CONN BODY, PL ,EL :6 WIRE RED

	

80009 352-0164-02-126 352-0165-00

	

2 . . CONN BODY, PL ,EL :7 WIRE BLACK

	

80009 352-0165-00-127 352-0200-00

	

2 . . HLDR,TERM CONN :4 WIRE BLACK

	

80009 352-0200-00-128 210-0204-00

	

1 . . TERMINAL,LUG :0 .146 INCH DIA DE ,45 DEG BEND 78189 2157-06-01-252 ΟΝ

8-23



__
δ-129 .210-0202-00~,_

._-___._ ._

	

2

	

. .̀~7ERMINAL ,LUG :0 .146 IDF,LOCKING, BRZ TINNED^

	

78189

	

2104-06-00-2520Ν
-130 131-0707-00

	

51 . . CONNECTOR , TERM :22-26 AWG, BRSfi CU ΒΕ GOLD	22526 47439-131 131-0622-00

	

4 . . CONTACT, ELEC :0 .577"L,28-32 AWG WΙΑΕ

	

22526 46241
131-0792-00

	

4 . . CONNEC'TOR,7ERM :18-20 AWG,CU ΒΕ GOLD PL

	

22526 46221
-132 131-2065-00

	

4 . . ΤΕRΜ ,QΙΚ DI SC :18-22 AWG, BRASS ΤΙΝ PLATED

	

00779 2-520181-2-133 210-0307-00

	

2 . . TERMINAL ,LUG :RING,INS,16-14 AWG,4έ8

	

09922 ΒΑ14Ε-8
-134 175-0825-00

	

FT . . WIRE,ELECTRÍCAL :2 WIRE ΑΙΒΒΟΝ

	

80009 175-0825-00
-135 175-0826-00

	

F`1° . . WIRΕ , ELECTRICAL :3 WΙΑΕ RIBBON

	

80009 175-0826-00
-136 175-0827-00

	

F7 . . CABT.E ,SP ,ELEC :4,26 AWG,STRD, PVC JK °Γ, ΑΒΝ

	

08261 SS04267(1061)OC
-137 175-0860-00

	

Ε'Τ . . WΙRE ,ELEC°ΓRICAL :S WIRE RIBBON

	

08261 SS-0522-7(1061)
-138 175-0859-00

	

FΤ . . WIRE,ELECTRICAL :6 WIRE ΑΙΒΒΟΝ

	

08261 SS-0622-7(1061)-139 175-0858-00

	

FT . . WIRE ,ELEC"PR ICAL :7 WÍRE RIBBON

	

08261 SS-0722-7(1061)
-140 175-1091-00

	

FT . . CAΒLE ,SP,ELEC :(,4) ~έ18 STRANDED WIRE

	

80009 175-1091-00
-141 334-3379-01

	

1 . ΜΑRΚΕΑ ,ΙDΕΝ'Γ : MARKED GROUND SYMBOL	80004 334-3379-01
-142 ---_-- __ .~_~_

	

1 . SWITCΗ ,SLIDE :(SΕΕ S91 REPL)
(A77ACHING PARTS)

-143 210-0586-00

	

2 . NUT,PL,ASSEM WA;4-40 Χ 0.25,S7L CD PL

	

83385 OBD
-144 211-0097-00

	

2 . SCRΕW ,MACHINΕ :4-40 Χ 0 .312 INCH,PNH STL

	

83385 OBD
_ _ _ * _ _ _

-145 210-0204-00

	

1 . TΕRMINAL , LUG :0 .146 INCH DIA DE ,45 DEG ΒΕΝD

	

78189 2157-06-01-2520Ν
(A77ACHING PARTS)

-146 210-0457-00
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. NUT,PL ,ASSEM WA :6-32 Χ 0 .312 INCH,S'PL

	

83385 OBD
_ _ _ ,t _ _ _

-147 210-0202-00

	

1 . 7ΕRMINAL ,LUG :0 .146 ID, LOCKING, BRZ TINNBD

	

78189 2104-06-00-2520Ν
(Α'ΓTACHING PARTS)

-148 210-0457-00

	

1

	

. NUT, PL ,ASSEM WA:6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
_ _ _ * _ _ _

-149 °----- -----	1 . SWÍTCH ,SLIDE :(SEE S12 REPL)
( Α'ΓTACHING PARTS)

-150 210-0586-00

	

2 . NUT,PL,ASSEM WA:4-40 Χ 0.25,57L CD PL

	

83385 OBD
-151 211-0097-00

	

2 . SCREW ,MACΗTNE :4-40 Χ 0 .312 INCH,PNH STL

	

83385 OBD
_ _ _ * _ _ _

-152 200-2264-00

	

1 . CAP.,FUSEHOLDER:3AG F'USΕS

	

S3629 FEK 031 1666
-153 204-0832-00

	

1

	

. BODY , FUSEHOLDΕR:3AG,5 Χ 20ΜΜ FUSES

	

53629 031 .1673(MDLFEU )
-154 210-1039-00

	

1 . WASHER,LOCK:INT ,0 .521 ID Χ 0 .625 INCH OD

	

24931 OBD-155 ----- ------	1 . ΣΙ L'ΓΕΑ , ΑFΙ :(SΕΕ FL10 REPL)
(A77ACHING ΡΑΑΤ S)

-156 210-0586-00

	

2 . NUT,PL,ASSEM WA :4-40 Χ 0 .25,STL CD PL

	

83385 OBD-157 211-0014-00

	

2 . SCRΕW,MACHINE :4-40 Χ 0 .50 INCH,PNH S7L

	

83385 OBD
_ _ _ * _ _ _

-158 214-2932-00

	

1 . ΗΙΝΚ S INK,ELEC : POWER SUPPLY

	

80004 214-2932-00-159 -~------ ---~-

	

1 CKT BOARD ASSY : VERT CHANNEL SW(5ΕΕ Α19 REPL)
( Α7°fACHING PARTS)

-160 211-0116-00

	

4 SCR,ASSEM WSHR:4-40 Χ 0 .312 INCH,PNH ΒΑ5

	

83385 OBD_ _ _ * _ _ _
-'-`° --___

	

- CKT BOARD ASSY INCLUDES :
-161 136-0514-00

	

4 . SΚ7, ΡL-ΙΝ ELEC :MI CROCIRCUIT,8 DIP

	

73803 CS9002-8-162 131-0608-00

	

8 . TERMINAL,PIN :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
-163 426-1352-00

	

1 . FRAME ,MICROCK'1' :1 .75 CM,S7EPPED

	

80009 426-1352-00
(A77ACHING PARTS)

-164 211-0259-00

	

2 . SCR,ASSEM WSHR:2-56 Χ 0 .437, PNH ,STL CD PL

	

78189 OBD
-165 211-0260-00

	

2 . SCR,ASSEM WSHR:2-56 Χ 0 .6875L, PNH,STL CD

	

78189 OBD
_ _ _ ,t _ _ _

-166 131-1968-01

	

1 . CON7 SET ,ELEC :MICROCKT,1 .75CM , RUBBER

	

80009 131-1968-01
-167 136-0183-00

	

2 . SOCKET,PLUG-ΙΝ :3 PΙN,ROUND

	

80009 136-0183-00
-168 131-1003-00

	

8 . CONN , RCPT ,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00-169 214-1292-00

	

2 . ΗΕΑΤ SINK,ELEC :TRANSI STOR

	

05820 205-ΑΒ
-170 136-0252-07

	

8 . SOCKET,PIN CONN : W/0 DIMPLΕ

	

27526 75060-012
-171 214-2823-00

	

1 . ΗΕΑΤ SINK ,ELEC : VΕΑTICAL CHANNEL SW

	

80009 214-2823-00
-172 333-2320-00

	

1 ΡΑΝΕL ,ΑΕΑΑ :

	

80009 333-2320-00
(ΑΤΤΑ CΗΙΝG PARTS)

-173 211-0507-00

	

2 SCRΕW,MACHΙNΕ :6-32 Χ 0 .312 INCH,PNH STI.

	

83385 OBD-174 211-0008-00

	

2 SCREW , MACHINΕ :4-40 Χ 0 .25 INCH,PNH 5TL

	

83385 OBD
_ _ _ ,t _ _ _



-- ------ ----
6-175 441-1378-00 Β010100 Β010499

	

1 CHASSIS,CHAN SW :

	

80009 441-1378-00
441-1378-01 Β010500

	

1 CHASS IS,CHAN SW :

	

80009 441-1378-01-176 ----- -----,	1 CKT BOARD ASSY:S IGNAL OUTPUT(SEE Α15 REPL)
(ATTACHING PARTS)

-177 211-0507-00

	

2 SCREW ,MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD

- CKT BOARD ASSY INCLUDES :
-178 131-0608-00

	

5 . TERMINAL,PIN:0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357-179 136-0252-07

	

5 . SOCKET,PIN CONN : W / Ο DIMPLE

	

22526 75060-012
-180 131-1003-00
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. CONN, RCPT,ELEC :CKT BD ΜΤ ,3 PRONG

	

80009 131-1003-00
-181 131-0955-01

	

3 . CONN,RCPT,ELEC : BNC, FEMALE,MODIFIED

	

80009 131-0955-01-182 131- 1315-01

	

2 . CONN,RCPT, ELEC :BNC,FEMALE

	

24931 28JR 306-1
(ATTACHING PARTS)

-183 220-0551-00

	

2 . ΝυΤ , ΡLΑΙΝ , ΗΕΧ . :9 ΜΜ Χ 0 .437 INCH

	

73743 OBD

-184 210-0012-00

	

5 . WASHER,LOCK : INTL,0 .375 ID Χ 0 .50" OD STL

	

78189 1220-02-00-0541C
-185 333-2440-00

	

1 . PANEL, REAR :SIGNALS OUT

	

80009 333-2440-00-186 441-1424-00

	

1 . CHASSIS,SCOPE :S IGNAL OUT

	

80009 441-1424-00
(ATTACHING PARTS)

-187 211-0008-00

	

3 . SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-188 426-0807-02

	

1 FRAME PNL ,CAB . : κEAR

	

80009 426-0807-02
(ATTACHING PARTS)

-189 213-0270-00

	

4 SCR,TPG, THD FOR:10-32 Χ 0 .75 INCH FILH STL

	

83385 OBD

8-25



119-1369-00

	

1 WAVEFORM CALC :

	

80009 119-1369-00
7-1 200-2280-01

	

1 . COVER,SIDE :RIGHT

	

80009 200-2280-01
(ATTACHING PARTS)

-2

	

213-0870-00

	

2 . SCREW, TPG,TR :6-32 Χ 0 .75"100 DEG, FLH STL

	

93907 OBD

-3 200-2281-01

	

1 . COVER,S IDE :LEFT

	

80009 200-2281-01
(ATTACHING PARTS)

-4

	

213-0870-00

	

2 . SCREW , TPG, TR:6-32 Χ 0 .75"100 DEG, FLH STL

	

93907 OBD

-5 348-0571-00

	

4 . FOO T , KEYBOARD :GRAY

	

80009 348-0571-00
-6

	

------ -----	1 . CKT BOARD ASSY :ELECTRONICS(SEE Α36 REPL)
(ATTACHING PARTS)

-7

	

211-0008-00

	

2 . SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-----° --°-°

	

- . CΚΤ BOARD ASSY INCLUDES :
-8

	

136-0263-04

	

24 . . SΟCΚΕΤ , ΡΙΝ TERM:FOR 0 .025 INCH SQUARE PIN

	

22526 75377-001
-9

	

131-0608-00

	

26 . . ΤΕΑΜΙΝΑL , ΡΙΝ :0 .365 L Χ 0 .025 ΡΗ ΒΑΖ GOLD	22526 47357
195-0956-00

	

1 . LEAD,ELECTRICAL:3 .0 INCH LONG

	

80009 195-095 β-00
(ATTACHING PARTS)

-10 210-0457-00

	

2 . NUT, PL,ASSEM ωΑ:6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-11 211-0538-°00

	

1 . SCREW,MACHINE:6-32 Χ 0 .312"100 DEG, FLH STL

	

83385 OBD

WIRE SET INCLUDES :
-12 210-0206-00

	

2 . . TERMINAL,LUG :SE #10

	

86928 Α373-147-1
-13 253-0192-00

	

FT . TAPE,PRESS SENS : POLYSPONGE 0 .375 Χ 0 .062

	

80009 253-0192-00
-14 ------ -----	1 . CKT BOARD ASSY : BUTTON(5ΕΕ Α37 REPL)
-15 386-4050-00

	

1 . . PANEL ,CALC :

	

80009 386-4050-00
(ATTACHING PARTS)

-16 210-0406-00

	

9 . . ΝUΤ , ΡLΑΙΝ , ΗΕΧ . :4-40 Χ 0 .188 INCH,BRS

	

73743 12161-50

-17 210-1304-00

	

11 . . SPACER ,SLEEVE :0 .112 ID Χ 0 .18 OD Χ 0 .2 ΤΗΚ 80009 210-1304-00
-18 200-2346-00

	

1 . . COVER ,CKT ΒΟΑRD : ΡΟLΥΕΤΗΥLΕΝΕ

	

80009 300-2346-00
-19 131-0590-00

	

24 . . CONTACT ,ELEC :0 .71 INCH LONG

	

22526 47351
-20 129-0285-00

	

2 . . POST,ELEC-MECH:0 .281 L Χ 0 .188 HEX ΒΑ5

	

80009 129-0285-00
-21 366-1770-00

	

11 . . PUSH BUTTON :GY,0 .225 Χ 0 .4 Χ 0 .17

	

OOOFU OBD
366-1783-00

	

1 . . PUSH BUTTON :0 .4 χ 0 .225 χ 0 .21,ΒLυΕ

	

ΟΟΟΣϋ OBD
366-1784-00

	

5 . . PUSH BUTTON :GRAY,0 .4 Χ 0 .225 Χ 0 .21

	

ΟΟΟΣυ OBD
366-1784-01

	

1 . . PUSH BUTTON :GRAY,1

	

OOOFU OBD
366-1784-02

	

1 . . PUSH BUTTON :GRAY,2

	

OOOFU OBD
366-1784-03

	

1 . . PUSH BUTTON :GRAY ,3

	

OOOFU OBD
366-1784-04

	

1 . . PUSH ΒUΤΤΟΝ :GRΑΥ,4

	

OOOFU OBD
36δ--1784-05

	

1 . . PUSH BUTTON :GRAY ,5

	

OOOFU OBD
366-1784-06

	

1 . . PUSH BUTTON :GRAY,6

	

OOOFU OBD
366-1784-07

	

1 . . PUSH ΒυΤΤΟΝ :GΑΑΥ ,7

	

OOOFU OBD
366-1784-08

	

1 . . PUSH BUTTON :GRAY,8

	

OOOFU OBD
366°1784-09

	

1 . . PUSH BUTTON:GRAY,9

	

OOOFU OBD
366-1784-10

	

1 . . PUSH ΒϋΤΤΟΝ :GRΑΥ , Ο

	

OOOFU OBD
366-1784-12

	

1 . . PUSH BUTTON :GRAY,CHS

	

OOOFU OBD
366-1784-13

	

1 . . PUSH BUTTON :GRAY,EEX	OOO FU OBD
366-1784-14

	

1 . . PUSH ΒUΤΤΟΝ :GΑΑΥ , .

	

OOOFU OBD
366-1784-15

	

1 . . PUSH BUTTON :GRAY,+

	

OOOFU OBD
36δ-1784-16

	

1 . . PUSH ΒUTTON :GRAY,-

	

OOOFU OBD
366-1784-17

	

1 . . PUSH BUTTON :GRAY,*

	

OOOFU OBD
366--1784-18

	

1 . . PUSH BUTTON :GRAY,/

	

OOOFU OBD
-22 352-0553-00

	

80 . . HOLDER,PB :NATURAL PLASTI C

	

80009 352-0553-00
-23 105-0814-00

	

80 . . ACTUATOR ,SWITCH :

	

80009 105-0814-00
-24 352-0478-00

	

1 . HLDR,TERM CONN:26 WIRE,DBL ROW BLACK

	

22526 65043-091
-25 012-0821-00

	

1 . CABLE,INTCON :72 .0 INCH LONG

	

80009 012-0821-00
(ATTACHING PARTS)

-26 210-0457-00

	

1 . NUT,PL,ASSEM WA :6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-27 210-0006-00

	

2 . WASHER,LOCK :#6 INTL ,O .O18THK ,STL CD PL

	

78189 1206-00-00-0541C

-28 358-0025-00

	

1 . BSHG,STRAIN RLF :

	

28520 SR-6Ρ-4
-29 426-1578-00

	

1 . FRAME SECT ,CALC :

	

80009 426-1578-00

8-2β



OPTION OD

8-1

	

386-4232-00

	

1 PLATE,CONN MTG :W/ Ο GPIB

	

80009 386-4232-00

OPTION 02

-2

	

------ -----	1 CKT BOARD ASSY :X-Υ COMP(SEE Α33 REPL)
(ATTACHING PARTS)

-3

	

211-0008-00

	

2 SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

ςΚΤ BOARD ASSY INCLUDES :
-4

	

136-0263-04

	

8 . SOCKET,PIN TERM :FOR 0 .025 INCH SQUARE PIN

	

22526 75377-001
-5

	

131-1003-00

	

4 . CONN,RCPT,ELEC :CKT BD ΜΤ,3 PRONG

	

80009 131-1003-00
-6

	

136--0252-04

	

20 . SOCKET,PIN TΕRM:U/W 0 .016-0 .018 DIA PINS

	

22526 75060-007

OPTION 02D

-7

	

------ -°---	1 CKT BOARD ASSY:4K ΑΑΜ(SEE Α28 REPL)
-8

	

214-1337-00

	

2 . PIN,SPRING :0 .10 OD Χ 0 .25 INCH L ,STL

	

80009 214-1337-00
-9

	

105-0160-00

	

2 . EJECTOR,CKT BD :WHITE PLASTIC

	

80009 105-0160-00
-10 131-0608-00

	

12 . TERMINAL,PIN:0 .365 L Χ 0 .025 ΡΗ BRZ GOLD

	

22526 47357
-11 ----- -----	2 . TRANSISTOR :(SEE Q760,Q860 REPL)

(ATTACHING PARTS)
-12 210-0586-00

	

2 . NUT,PL,ASSEM WA :4-40 Χ 0.25,STL CD PL

	

83385 OBD
-13 211-0008-00

	

2 . SCREW,MACH INE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

8-27



9-1 378-0603-00

	

1 Σ' ILTER ,MES H :EMI

	

80009 378-0603-00
-2 390-0696-00

	

1 CAB .S IDE ,SCOPE : LEFT , ΕΜI	80009 390-0696-00
-3

	

348-0332-00

	

2 . SHI ,D ,GSKT , ELEC :4 .285 INCH LONG

	

80009 348-0332-00
-4

	

348-0333-00

	

4 . SHLD ,GSKT, ELEC :4 .8 INCH LONG

	

80009 348-0333-00
-5

	

214-0603-02

	

4 . PIN ASSY,S ECRG :

	

80009 214-0603-02
-6 386-1634-00

	

4 . PLATE,LCH INDEX : ACETΑL	80009 386-1634-00
-7

	

386-1633-00

	

4 . PLATE,LCH LKG :STΕEL ,CD PL

	

80009 386-1633-00
-8

	

348-0336-00

	

4 . SHLD ,GSKT , ΕLΕC :9 .625 INCH LONG

	

80009 348-0336-00
-9 390-0695-00

	

1 CAB .SIDε ,SCOPE : RIGHT, ΕΜΙ

	

80009 390-0695-00
-10 348-0332-00

	

2 . SHLD,GSKT, ELEC :4 .285 INCH LONG

	

80009 348-0332-00
-11 348-0333-00

	

4 . SHLD,GSKT,ELEC :4 .8 INCH LONG

	

80009 348-0333-00
-12 348-0336-00

	

4 . SHLD ,GSKT, ELEC :9 .625 INCH LONG

	

80009 348-0336-00
-13 214-0603-02

	

4 . PIN ASSY,SECRG :

	

80009 214-0603-02
-14 386-1634-00

	

4 . PLATE,LCH INDEX :ACΕTAL

	

80009 386-1634-00
-15 386--1633-00

	

4 . PLATE,LCH LKG :STEEL ,CD PL

	

80009 386-1633-00
-16 390-0554-00

	

1 CABINET,BOTTOM :

	

80009 390-0554-00
-17 348-0274-0 ο

	

2 . SHLD GSKT, ELEK : FINGER ΤΥΡΕ ,24 .0 L

	

30817 97-555CDC
-18 214-0603-02

	

6 . PIN ASSY,SECRG :

	

80009 214-0603-02
-19 386-1634-00

	

6 . PLATE,LCH INDEX:ACETAL

	

80009 386-1634-00
-20 386-1633-00

	

6 . PLATE,LCH LKG :STEEL,CD PI,

	

80009 386-1633-00
-21 348--0335-00

	

2 . SHLD ,GSKT, ELEC :8 .65 INCH LONG

	

80009 348-0335-00
-22 348-0334-00

	

2 . SHLD ,GSK'Γ , ΕLΕC :7 .64 INCH LONG

	

80009 348-0334-00

8-Ζ$



-1

	

012-0208-00

	

1 CABLE , INTCON :10 .0 INCH LONG

	

80009 012-0208-00
-2

	

161-0066-00

	

1 CABLE ASSY , PWR , :3,18 AWG,115V ,98 .0 L

	

80009 161-0066-00
-3

	

161-0066-09

	

1 CABLE ASSY , PWR :3,0 .75MM SQ,220V ,96 .0 L

	

80126 OBD
°°'-°- -----

	

- (OPTION Α1 - EUROPEAN)
-4

	

161-0066-10

	

1 CABLE ASSY , PWR :3,0 .75MM SQ,240V ,96 .0 L

	

80126 OBD
----- -----

	

- (OPTION Α2 - UNITED KINGDOM)
-5

	

161-0066-11

	

1 CABLE ASSY , PWR :3,0 .75MM ,240V ,96 .0 L

	

80126 OBD-----

	

- (OPTION Α3 - AUSTRALIAN)
-6

	

161-0066-12

	

1 CABLE ASSY , PWR :3,18 AWG,240V ,96 .0 L

	

80126 OBD
-----

	

- (OPTION Α4 - NORTH AME RICAN)
070-2873-00

	

1 MANUAL,TECH :OPERATORS

	

80009 070-2873-00070-2874-00

	

1 MANUAL,TECH :SE RVICE

	

80009 070-2874-00



INSTRUCTIONS FOR COMPLETING
THE SOFTWARE/ F IRMWARE PERFORMANCE RE PORT

Ι .

	

Please type or print clearly . Use α sepa rate Software/Firmware Performance
Re port (S FPR) for eac h problem .

Ii .

	

SECTIO N Α
Fill in t h e serial n u mber of the instrument, and t h e diagnostic version, wh ic h is
located on α label on the rear panel . Press the ID key on the 7854 an d copyt he entire
line of Version information, beginning with ΤΕΚ/7854.

Ill .

	

SECTIO N Β
Use th e complete company m ailing address. Include th e name and phone number
of t he person reporting th e error . Also, be sure to fill in t he name of the person
submitting t h e S FPR .

IV .

	

SECTION C
C hec k the reason for repo rt and wheth er the error is re producib le . We cannot fix α
problem when we cannot reproduce the error condition .

V.

	

SECTION D
Give α complete desc ription of t he system config u ration on wh ic h the p roblem
occurred . Include related periph erals, interfaces, options, special switch and/or
stra p settings and ope rati ng system .

VI .

	

SECTION Ε
Describe the problem completely . Include any information wh ic h m ig ht h el p in
evaluating th e error with the S F PR . If you h ave determined α procedu re to avoid
th e error cond ition, please incl ude th is procedure . If th is problem prevents you
from accom plish ing any useful work with the product, please state t h is fact . Be
sure to include wit h t he S FPR any information (program s, listings, hard copies,
etc.) wh ic h will help u s d up licate your problem .

VII .

	

SECTION F
Th is section is for use by Te ktronix Lab Scopes Software Maintenance personnel .
DO NOT WRITE IN TH IS SPACE.

VIII .

	

M ail all cop ies of the Software/Firmware Performance Report to :

TEKTRONIX, I NC .
LAB SCOPES SOFTWARE MAINTE NAN C E
Ρ .Ο . BOX 500
BEAVERTO N, OREGON 97077



785 SOFTWARE/FIRMWARE
PERFORMANCE REPORT



MANUAL CHANGE INFORMATION



EFF SN Β030690

REPLACEABLE ELECTRICAL PARTS LIST AND SCHMATIC CHANGES

ADD :
A27 R1210

	

315-0472-00

	

RES .,FXD,CMPSN :4 .7K ΟΗΜ ,5%,0 .25W

Mic roprocessor and Control - Partia l



REPLACEABLE EL ECTRICAL PARTS AND SCHEMAT I C CHANGES

Α26

	

670-5846-03

	

CKT BOARD ASSY :CONTROL LOG IC

A26C1330 281-0763-00

	

CAP .,FΣCD ,CER DI :47'PF,10%,100V

C1330 is located on the CONTROL LOGIC circu it board assemb ly and is

shown on diagram 21 D IG IT IZER CONTROL LOG IC .



TEXT CHANGES

Page 2-42

	

Third paragraph

CHANG E TO READ:

Operation of the left Active Peaking c ircui t is id ent ical to

that described above for the right Active P eaking circuit .

Transistor Q63, along with resistors R53, R55, R56 and R57 ;

provide proper b iasing of Q61 and Q62 with changes in temper-

ature .

Page 4-68

	

Step E3, part η .

CHANGE TO READ :

η . ADJUST -- 1 ns timing with the HF Adj capacitor C32

and (for S N Β031170 & up) HF Adj resistor R32 (located

on Horizontal. Amplifier Board Α17) f or one timemark per

division over the center 8 divisions of the display

(position as necessary) .

Page 4-69

	

Step E3, part q .

CHANGE TO READ :

q . ADJUST -- If necessary, compromise the setting of the

HF Ad j capacitor, C32 .and (for SN Β031170 & up) HF Adj
resistor R32, f or optimum 1-ns and 500-ps timing .

REPLACEABLE ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES

CHANGE TO :

Α17

	

670-5833-ο 1

	

CKT BOARD ASSY :HORI20NrAL OUTPUT

A17R32

	

311-0978-00

	

RES .,VAR,NONWW :250 OHM, 0 .5W

A17R59

	

321-0275-00

	

RES .,FXΩ ,FILM :7 .15K ΟΗΜ,1%,0 .125W

A17R159

	

321-0264-00

	

RES .,FXD,FILM :5 .49K ΟΗΜ,1%,0 .125W

REMOVE :

A17CR44

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,150MA

A17CR45

	

152-0141-02

	

SΕMICOND D EVICE :SILICON,30V,150MA
A17CR159

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,150MA

A17CR160

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,150MA

A17R44

	

315-0123-00

	

RES.,FXD,CMPSN :12K ΟΗΜ ,5%,0 .25W



A17Q63 151-0190-00 TRANSISTOR:SILICON , NPN ,2N3904

A17R53

	

315-0751-00

	

RES .,FXD,CMP SN:750 ΟΗΜ ,5%,0 .25W

Α17R55

	

315-0332-00

	

RES .,FXD,CMP SN :3 .3 K ΟΗΜ ,5%,0 .25W

A17R56

	

315-0822-00

	

RES ., FXD,CMPSN :8 .2 K ΟΗΜ ,5%,0 .25W

A17 R57

	

315-0911-00

	

RE S ., FXD,CMPSN:910 ΟΗΜ ,5%,0 .25W

DIAGRAM 11 HORIZONTAL AMPLIFIER - Partial

Heat s inks should be added to Q21, Q121, Q41 and Q141 .



REPLACEABLE ELECTRICAL. PART S LIST AND SCHEMATIC CHANGES

CHANGE TO :

Α23

	

670-6259-01

	

CKr BOARD Α55Υ : Ρ .S . INVERT ER

ADD :

A23CR33

	

152-0400-00

	

SEMICOND DEVICE :S ILICON ,400V , lA

A23CR39

	

152-0400-00

	

SF.MICOND DEVICE :SILICON ,400V , lA

DIAGRAM 15 Converter/Rectifier s - Partial.



REPLACEABLE ELECTRICAL PART S AND SCHEMATIC CHANGES
CHANGE TO :

Α25

	

670-5850-01

	

CKT BOARD ASSY :DIGITIZER

A25C60

	

283-0107-00

	

CAP.,FXD,CER DI :51PF,5%,200V

A25C561

	

281-0792--00

	

CAP ., FXD,CER DI :82PF,10%,100V

A25R21

	

321-1650-07

	

RES .,FXD, F I LM :8 .99K ΟΗΜ ,0 .1%,0 .125ω

A25R22

	

321-0666-07

	

RES .,FXD,FILM :3 .04K ΟΗΜ ,0 .1%,0 .125W

A25R71

	

321-0816-07

	

RES ., FXD,FΙΙ M :5Κ ΟΗΜ ,0 .1%,0 .125W

A25R72

	

315-0272-00

	

RES .,FXD,CMPSN :2 .7K ΟΗΜ ,5%,0 .25W

A25R73

	

321-1267-03

	

RES .,FXD,F IIM :5 .97K ΟΗΜ ,0 .25%,0 .125W

A25R77

	

321-1313-07

	

RES .,FXD, FILM :18K ΟΗΜ ,0 .1%,0 .125W

A25 R79

	

321-0236-03

	

RES ., FXD,FILM :2 .8K ΟΗΜ ,0 .25%,0 .125W

A25R80

	

311--0978-ΡΟΟ

	

RES .,VAR, NONWW :TRMR,250 OHM ,0 .5W

A25 R81

	

321-1296-07

	

RES ., FXD,F ILM :12K ΟΗΜ ,0 .1%,0 .125W

A25R91

	

321-0657-07

	

RES ., FXD,FILM :60 ΟΗΜ ,0 .1%,0 .125W

A25R92

	

321-0239-07

	

RES .,FXD,FIIM :3 .O I K ΟΗΜ,0 .1%,0 .125W

A25R289

	

321-Ο269-0ο

	

RES .,FXD,FIIM :6 .19K οΗΜ ,1%, ο . ι 25ω

A25R292

	

321-1618-02

	

RES .,FXD,FILM :6 .5K ΟΗΜ ,0 .5%,0 .125W

REMOVE :

A15C84

	

281-0788-00

	

CAP.,FXD,CER DI :470PF ,10%,1OOV

A25C87

	

283-0067-00

	

CAP., FXD,CER DI :O .OO IUF, l0%,200V

A25Q93 151-0190-05 TRANSISTOR :SILICON,NPN

A25Q94 151-0301-00 TRANS ISTOR :SILICON,PNP

A25Q95 151-0301-0ο TRANSISTOR :SILICON , PNP

A25R92

	

321-0274-00

	

RES .,FXD, ΣIIM :6 .98κ οΗΜ,1%,0 .125ω

A25R93

	

315-0622-00

	

RES., FXD,CMPSN :6 .2K ΟΗΜ ,5%,0 .25W

A25R124

	

321-0218-00

	

RES .,FXD,FΙΙE :1 .82Κ ΟΗΜ ,1%,0 .125W

A25R125

	

321-0138-00

	

RES .,FXD,FII.M :267 ΌΗΜ ,1%,0 .125W

A25R137

	

321-0133-00

	

RES .,FXD,FIIM :237 ΟΗΜ,1%,0 .125W

A25R138

	

321-0189-00

	

RES .,FXD,FILM :909 ΟΗΜ,1%,0 .125W

ADD :

A25R89

	

321-0657-07

	

RES .,FXD,FII:,,M :60 ΟΗΜ,0 .1%,0 .125W

A25R90

	

321-0657-07

	

RES ., FXD,FIIM :60 ΟRΜ,0 .1%,0 .125W

A25R123

	

315-0121-00

	

RES ., FXD,CMPSΝ :120 ΟΗΜ ,5%,0 .25W

A25 R136

	

321-0199-00

	

RES .,FXD, FILM :1 .15K ΟΗΜ ,1%,0 .125W



VERTICAL PICKOFF AMPLIFIER - Partial



REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CHANGE ΤΟ :

Α18

	

670-5832-01

	

CKT BOARD ASSY :VFRTICAL OUTPUT

REMOVE:

A18C12

	

283-0160-00

	

CAP .,FXD ,CER DI :1 .5PF,10%,50V

A18C32

	

283-0160-00

	

CAP .,FXD,CER DI :1 .5PF ,10%,50V

A18C147

	

283-0160-00

	

CAP ., FXD,CER DI :1 .5PF,10%,50V

A18C177

	

283-0160-00

	

CAP .,FXD,CER DI :1 .5PF,10%,50V

A18R12

	

317-0101-00

	

RES ., FXD,CMPSN :100 ΟΗΜ,5%,0 .125W

A18R32

	

317-0101-00

	

RES .,FXD ,CMPSN :100 ΟΗΜ,5%,0 .125W

A18 R147

	

317-0101-00

	

RES .,FXD,CMPSN :100 ΟΗΜ ,5%,0 .125W

A.18R177

	

317-0101-00

	

RES .,FXD,CMPS N :100 ΟΗ1Μ,5%,0 .125W

ADD :

A18C164

	

281-0526-00

	

CAP.,FXD,CER DI :1 .SPF ,+/0 .5PF ,500V

A18C165

	

281-0151-00

	

CAP., VAR ,CER DI :1-3PF ,100V

A18 R164

	

311-0978-00

	

RES ., VAR,NONWW: TRMR,250 OHM,0 .5W

> Vertical Amplifier - Partial



REPLACEABLE ELECTRICAL PARTS AND SCHEMATIC CHANGES

CHANGE TO:
Α28

	

670-5848-08

	

CΚΤ BOARD ASSYAK EXPANDED RAM
----- -----

	

(OPTION 2D ONLY)

A28C120

	

283-0421-00

	

CAP.,FXD,CER DI:0 .1 UF,+80-20%,50V
A28C140

	

283-0421-00

	

CAP.,FXD,CER DI :O .l UF, 4 80-20%,50V
A28C251

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 UF,+80-20%,50V
A28C260

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 U F,-+-80-20%,50V
A28C310

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 U F,-i-80-20%,50V
A28C330

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 U F,+80-20%,50V
A28C420

	

283-0421-00

	

CAP.,FXD,CER DI:0 .1 UF,+80-20%,50V
A28C440

	

283-0421-00

	

CAP.,FXD,CER D1:0 .1 UF,-+-80-20%,50V
A28C460

	

283-0421-00

	

CAP., FXD,CER DI:O .l UF,-+-80-20%,50V
Α28C510

	

283-0421-00

	

CAP., FXD,CER DI:0 .1 UF, Ι-80-20%,50V
Α28C530

	

283-0421-00

	

CAP., FXD,CER DI:O.lUF,+80-20%,50V
A28C550

	

283-0421-00

	

CAP.,FXD,CER DI:0 .1 UF,-+ 80-20%,50V
A28C620

	

283-0421-00

	

CAP.,FXD,CER D1 :0 .1 UF,-+ 80-20%,50V
A28C640

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 UF,+80-20%,50V
A28C660

	

283-0421-00

	

CAP.,FXD,CER D1 :0 .1 UF,+80-20%,50V
A28C710

	

283-0421-00

	

CAP.,FXD,CER D1 :0 .1 U F,+80-20%,50V
A28C730

	

283-0421-00

	

CAP.,FXD,CER DI :O .1 U F,-+80-20%,50V
Α28C820

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 U F,- Ι-80-20%,50V
A28C840

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 U F,1-80-20%,50V
A28C862

	

283-0421-00

	

CAP.,FXD,CER DI :0 .1 UF,+-80-20%,50V



MY SN'B021900 (7104) 070-2314-ono
EFF SN BMW (7854) 070-2874-ol

REPLACEABLE ELECTRICAL PARTS CHANGES

CHANGE TO :

A12

	

670-5959-03

	

CKT BOARD ASM CONTROL/RECTIFIER(7854)
A24

	

67o-5638-o5

	

CKT BOARD ASM CONTROL/RECTIFIER(7104)

A12C77

	

283-oo&-oo

	

CAP,FXD,CER DI :27OPF,5%,lOOOV(NOM .VALU1 ZU.)
Al2C?8

	

283-oo84-oo

	

CAP,FXD,CER DI :27OPY,5%,1OO0V(NOM .VALUE SEW

0.277

	

283-0084-oo

	

CAP,FXD,UER DI :2701?F,5;~,100OV(NOIi .VALU(i, SEL .)
c1278

	

283-oo84-oo

	

CAP,PXD,CER DI :270PP,5% t lOOOV(NOM .VALUE SEL .)

A12C77 and A12C?8 are located on the CONTROL/RECTIFIER board, and are
shown on Diagram 15, Convertet/Rectifiers(V354) .

01277 and 01278 are located on the UONTROL/PECTIFIER board, and are
shown on Diagram 14, CONTROL RECTIFIER(710) .



6CHla-τΑΤΙC CH Ai4G~~,s

DIAGRAM 8, V ~PTΙCΛL Σ -ICKCFF ~~MPLIFIE;R- Partial

ί;orrection to the VOLTAGE/CURRENT R,~GULjιTOR circuit



EFFECTIVE SERIAL NUMBER : B063719

CHANGE ΤΟ :

Α30

	

67ο-5849-01

	

CKT BOARD ASSY :GPIB

REPLACE :

Repl. αce :(Α30) R201, R202, R203, R204, R205, R210,R301, R302, R303 wi th an
18Κ

OHM resi stor network .

307- ο862-οο

	

RES ΝΤωκ , ΣχD, Στ :9, ι 8κ OHM,2%,0 .15W EACH
ADD :

A30U150

	

156-0388-03

	

MICROCKT, DGTL :DUAL D ,74LS74
A30U230

	

156-0482-02

	

MICROCKT, ΩGTL :QUAD GATE ,74L508
A30Cl60

	

281-0775-00

	

CΑΡ ,Μ , ΜΕ '~ ΩΖ : 0 .1μ,F , 2096, 50V
A30C240

	

281-0775-00

	

CAP, FXD, CER DI : Ο '.1μ,F, 20%, 50V



ullo
MC3448A---..-



CHANGE TO:
7854
Α20

	

670-5841-07

	

CKT BOARD ASSY: HIGH VOLTAGE

7904Α

	

'
Α20

	

670-5841-21

	

CKT BOARD ASSY: HIGH VOLTAGE

DIAGRAM CHANGES

7854

Add the following diagram and parts locator table to the Assemblies Α21 & Α20 diagram page. Fig ure 7-18α, A20-High
Voltage circuit board assembly, and its parts locato r table now apply to SN Β042532 through Β073998 . Schematic loca-
tions remain the same .

7904Α

Add the following diagram and parts locator table to the Assembly Α20 diagram page. F igure 8-17, A20-High Voltage
circuit board assembly, and its parts locator table now apply to SN Β021129 and below. Schematic locations rem ain the
same .





HIGH-VOLTAGt ROWER SUPPLY AND CRT DIAGRAM



CNΤ BOARD ΑSS Υ :CΑ LCUL/QΟR ELECTRONICS

CKT BOARD ΑSSΥTΛUCULΑΤOR ELECTRONICS (SEE Α30REPU



Assemblies Α36 & Α37

Figure 7-27. A36-Calculator Keyboard circuit board assembly.

Change Figure 7-27 to A36-Calculator Electronics circuit board assembly .

Change U220 to U202 (location Β2) .

PARTIAL Α36 ASSY parts locator table.

Change U220A, U220B, U220D, U220E, and U220F to U202A, U202B, U202D, U202E, and U202F.

Calculator Keyboard

Change U220A to U202A (location G2).

Change U220B to U202B (location Η1) .

Change U220D to U202D (location Β3) .

Change U220E to U202E (location Β2) .

Change U220F to U202F (location Β4) .

Change Α36 from CALCULATOR KEYBOARD BOARD to CALCULATOR ELECTRONICS BOARD (location G5).
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