
ι
ι
ι
ι
ι
ι
ιι
ι
1 TEKTRONIX
1

saao
OSCILLOSCOPE

1
ι
ι ι
ι

INSTRUCTION MANUAL

Tektronix, Inc.
Ρ .Ο. Box 500
Beaverton, Oregon 97077

	

Serial Number

070-2139-01

	

F irst P ri nti ng APR 1976



WARR AN TY

All TEKTR O N IX instrume nts are warra n ted agai n st
defective materials and workma n ship for one year .
Any questions with respect to t h e warranty sh oul d
be ta ken up wit h yourTE KTR O N IX F ield Engineeror
representative .

All requests for repairs and replacement parts
sh ould be d irected to the TEKTR O NIX Field Office
or re presentative in your area . Th is will assure you
th e fastest possible service . Please i n clu de th e
instrument Type Number or Part Number a n d Serial
Number with all req uests for parts or service .

Specification s and price ch ange privileges reserved .

Copyright c 1976 by Tektronix, Inc ., Beaverton ,
O regon . Printed in t he United States of America . All
rights reserved . Contents of th is publication may not
be reproduced in any form without permission of
Tek tronix, Inc .

U.S.A. an d foreig n Tektronix products covered by
U.S . and foreign patents and/or patents pen ding .

T EKTR O N IX is α registered trademark of Te ktronix,
Inc .



TABLE OF CONTENTS

SECTION 1

	

OPERATING I NFORMATION

OPER ATING INSTRU CTIO NS TABLE OF CO NTENTS

Page

FI RST TIME OPERATION	1-1
Calibration Ch eck

	

1-3
Readout

	

1-3
Beam F inder

	

1-3
Extern al Intensity Input

	

1-3
GENER AL OPERATING I NFORMATION	1-3

Display Focus

	

1-3
Trace Alig n ment Adjustme nt

	

1-4
Beam Finder

	

1-4
Readout (Works Only W it h 5400-Series Plug-In U nits)

	

1-4
Option 3, Externally Programmed Seventh an d E ig hth Readout Words

	

1-4
Display Switc hi ng Logic

	

1-4
Vertical Dis play Mode

	

1-5
Χ-Υ Operation	1-5
Raster Display

	

1-6
Inte n sity Modulation

	

1-6
Calibrator

	

1-6
Display Photography

	

1-6
OPERATING VOLTAGE	1-6

5400 Panel (Dust Cover) Removal

	

1-6
Power Transformer

	

1-7
I NSTRUMENT CONVERSION

	

1-8
RACKMOUN TING

	

1-8
Mou nti ng Method	1-8
Rack Dimensions

	

1-8
Installing The Slide-Out Tracks

	

1-8
I nstallation And Ad j ustment

	

1-11
Sli de-Out Trac k Maintenance

	

1-11
OPERATING TEMPERAT URE

	

1-11
PLUG-IN UN ITS

	

1-11
Installation

	

1-11
Selection	1-12

BASIC OSCI LLOSCOPE APPL ICATIONS

	

1-12
Peak -to- Pea k Voltage Measurements-AC

	

1-12
I nstantaneous Voltage Measurement-DC

	

1-13
Comparison Measureme n ts

	

1-14
Time Period Measurement

	

1-15
Determining F req uency

	

1-15
Risetime Meas urement

	

1-16
Time Difference Measurements

	

1-16
M ulti-trace Ph ase Difference Measu reme nt

	

1-17
H ig h Resolution Phase Measurement

	

1-18



5440

TABLE OF CONTENTS (cont .)

	

.

SPECIFICATION	2-1
POWER TO EXTERNAL EQU I PMENT

	

2-5
PERFORMANCE CHECK

	

2-6
Introduction

	

2-6
Test Equi pment Required

	

2-6
Prelimin ary Procedure

	

2-7
Performance Chec k Proced ure

	

2-8

SERVICI NG INST RUCTIONS TABLE OF CONTEN TS

SECTION 3

	

CIRCUIT DESCR IPTION
Introduction

	

3-1
I NTERFAC E CI RCUIT

	

3-1
Chop Oscillator

	

3-1
Divider Circuit

	

3-1
Vertical Amplifier and Vertical Integrated Switch i n g Circuit

	

3-1
H orizontal Amplifier

	

3-2
Trigger Amplifiers

	

3-2
Ζ-Axis Sign al

	

3-2
VERTICAL AMPLI F I ER

	

3-2
Delay Li n e

	

3-2
Am plifier

	

3-2
HORIZONTAL AMPL I F I ER CI RCUIT

	

3-3
Input Amplifier

	

3-3
Output Am p lifier

	

3-3
Z-AXIS AMPL IFI ER AND CRT CIRCUIT

	

3-3
Ζ-Axis Am p lifier

	

3-3
H igh-Voltage Regulator

	

3-4
High-Voltage Outputs

	

3-4
CRT Control Circuits

	

3-4
LOW-VOLTAGE POWER SUPPLY AND
CA LI BRATOR CI RCUIT

	

3-4
Power Input

	

3-4
Low-Voltage Rectifiers and U nregulated Out put

	

3-5
Low-Voltage Regulators

	

3-5
Line Trigger

	

3-5
CRT Heater Winding

	

3-5
Calibrator

	

3-5
READOUT SYSTEM	3-6

Dis play Format

	

3-6
Develop i ng the Disp lay

	

3-6
Circuit Analysis of Readout System

	

3-7

S ECTION 2 SPECIFICATION AN D PERFORMANCE CHEC K Page Ι

ι



ι
TABLE OF CONTENTS (cont.)

SECTION 4

	

MAINTENANCE

	

Page

PREVENTI VE MAI NTENAN CE

	

4-1
CABI NET REMOVAL

	

4-1
CLEANING

	

4-1
V ISUAL INS PECTION	4-1
LUBRICATION	4-2
SEMICONDUCTOR CHECKS

	

4-2
ADJUSTMENT AFTER REPAI R

	

4-2
TROUBLESH OOTI NG

	

4-3
TROUBLESHOOTI N G AIDS

	

4-3
TROUBLESHOOTI N G EQUI PMENT

	

4-4
TROUBLESHOOTI N G T EC HN IQUES

	

4.-4
CORRECTIVE MAINT ENANC E

	

4-7
OBTAI N I N G REPLAC EMENT PARTS

	

4-7
SO LDERI N G TECHN IQUES

	

4-7
COMPONENT REMOVA L AN D REPLAC EMENT

	

4-8
ADJUSTMENT AFTER REPAI R

	

4-12
REPACKAGI N G FOR SHI PMENT

	

4-12

SECTIO N 5

	

ADJUST MENT
I N TR ODUCTION	5-1

Tektron ix Field Service

	

5-1
PRELIM INARY PROCEDURE

	

5-1
POWER SUPPLY AND CALI BRATOR	5-1
CRT DISPLAY

	

5-4
VERTICAL SYSTEM (Using Calibration Fixture)

	

5-5
VERTICAL SYSTEM (Using 5Α48)

	

5-7
HOR IZONTAL SYSTEM (Using Calibration Fixture)

	

5-8
HOR IZONTAL SYSTEM (Usin g 5Α48)

	

5-10
READOUT SYSTEM	5-12

SECTION 6

	

OPTION I NFORMATION

SECTIO N 7

	

REPLACEABLE ELECTR ICAL PARTS

SECTIO N 8

	

DIAGRAM S A N D CI RCU IT BOARD I LLUSTRATIONS

SECTIO N 9

	

REPLAC EABLE MEC HANICAL PARTS

Ι

	

CHAN GE INFORM ATION & TEST EQ U I PMENT

ι
ι
I ι
ι

5440



ι
ι ι

ι
ι
ι
ι
ι
ι
ι

ιι
ι
ι
ι
ι
ι
ι
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Section 1-5440

OPERATING INFORMATION
The Tektron ix 5440 Oscilloscope is α solid-state instrument designed for ge neral-purpose applications . Th is

i n strument has th ree plug-in compartmen ts that accept 5000-series plug-in units to formacomp lete meas urement system .
To effectively use t h is instrument, the operation and capabilities of the instrument must be known . Th is section describes
front-panel control functions, giving first-time and general operating information . In formation or( operating voltage,

'

	

instrume nt conversion, rac k mounti ng, operating temperature, and plug-i n installation is also included.

ι
'

	

Steps 1 th roug h 19 of the followi ng procedure provid e
an operational c heck to verify satisfactory operation of th e
oscilloscope and associated plug-ins . Refer to Fig . 1-1 for

'

	

front-panel control and connector locations.

'

	

1 . For the following procedure, α 5A-series amplifier
plug-in sh ould be in one of th e vertical (left or center)

	

Time-Base Plug-in
plug-in compartments a nd α 513-series time-base p lug-in
should be in the h orizo ntal (rig ht) compartment.

	

Display

	

Alternate (button out)
Position

	

Centered
Main Sec/Div

	

5 ms
2. See Operati ng Voltage in th is section before

	

Variable Seconds/Div

	

Cal (fu lly clockwise)
proceedi ng . Set the POWER switch to off (pushed in) and

	

Mag

	

Off (button out)
'

	

co nnect the 5440 to α powersource that meets th e voltage

	

Main Trig Level

	

Countercloc kwise
and frequency requirements of th is instrument.

Source

	

Left (or Right if the
amplifier p lug-in is in the

'

	

3. Turn the INTENSITY and READOUT I NTENS con-

	

center compartment)
trols counterclockwise and pull the POWER switch ou t to

	

Coupling

	

Auto Trig, AC
turn the i nstru ment on . Set the front-panel controls as

	

Coupl, +Slope
follows :

	

Mode

	

Mai n Sweepι
ι
ι
ι
ι ιι
ι

F I RST TIME OPERATION Amplifier Plug-in

Dis play

	

On
Positio n	Centered
CH 1 Volts/Div

	

.1
CH 1 Variable Volts/Div

	

Cal (fully clockwise)
CH 1 I nput Coupling

	

DC
Trigger

	

CH 1
Mode

	

CH 1
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FOCUS Control

	

I NTENSITY Control

P rovides adju stm en t to Controls d isplay brig h t-
obtai n α well-defined d is-

	

ness .
play .

ΕΧΤ INTENSITY INPUT
Connector

Perm its app lication of Z-
axis signals to the C RT
(DC couple d ) . Positive-
going signal increases in ten-
sity .

BEAM F I NDER
Pushbutton

Br ings beam on-screen;
limits intensifie d display to
area inside graticule.

Fig . 1-1. Front- and rear-panel cont rols and connecto rs.

READOUT I NTENS
Contr ol

Con trols brightn ess of the
readout portion of the
CRT display . In t he fu lly
counterclockwise p osition ,
the readout system is in-
operative.

GRAT ILLUM Co n trol
Controls Graticule illumi-
nation .

POWER Switch
Turns in strument power on
or off .

CAL IBRATOR Loop
Pr ovides positive-going
accu rate 400-millivolt and
4-m illiampere squarewave
at α frequency of twice the
line frequency for calib ra-
tion and probe compensa-
tion .

2139-02



Operating Information-5440

4 . Advance the INTENSITY control until t h e trace is at

	

14.

	

Set the time-base unit for magnified operation .

th e desired viewing level . T he trace s hould a ppear nearthe

	

Notice that the readout d is play changes to indicate the

graticule center .

	

correct magnified sweep rate . If α readout-coded 10Χ
probe is available for use with the vertical un it, install it on
th e i np ut con nector of th e vertical p lug-in . Notice th at the

5 .

	

Connect a 1 Χ probe, or α test lead from the amplifier

	

d eflection factor indicated by th e readout is increased by

p lug-i n i nput co nnector to the CAL IBRATOR loop .

	

10 times when the probe is added . Return th e time-base
unitto normal sweep operation and disconnectth e probe .

6 . Tu rn th e Main Trig Level control clockwise u ntil α
stable d isplay is obtained . Ad just the vertical and h orizon-

	

15 .

	

Notice th at th e readout from α particular plug-in

tal

	

Position

	

controls

	

so

	

t h at the display

	

is centered	occupies α specific location on the d is play area . If either of
vertically and starts at the left edge of the graticule .

	

thevertical p lug-in units is α dual-trace u n it, notice that the
read out for C han nel 2 appears with in th e lower division of
the crt below the readout for C hann el 1 .

7 . Adjust the FOC US control for α sh arp , well-defined
disp lay over th e entire trace length .

8 . Disconnect the input sig nal and position the trace
vertically so that it coincides with the center horizontal line
of th e graticule .

9 .

	

If the trace is not parallel with the center horizontal
line, see Trace Alignment Ad justment i n th is section .

10 . Rotate the GRAT I LLUM control t h roug hout its
range and notice that the graticule lines are illuminated as
th e control is turned clockwise . Set the control so
graticule lines are illumi n ated as desired .

Calibration C heck

11 .

	

Move the trace two d ivisions below graticulecenter
an d reconnect th e calibrator signal to the amplifier p lug-in
in put connector .

12 . The disp lay sh ould be four d ivisio n s in amplitude
with six complete cycles (five complete cycles for50-hertz
li ne freque ncy) shown h orizontally . An i ncorrect d isplay
in d icates that the oscillosoc pe main frame or p lug-ins
need to be recalibrated .

Beam Finder

16 . Move the display off-screen with th e vertical
position control .

17 . Pus h the BEAM F I ND ER button and observe that
the d isp lay compresses i nto the scree n area . Reposition
the d isplay to screen center and release the BEAM
F I ND ER button .

E xternal Intensity Input

18 . Co nnect α 5 volt, 1 kHz sin e-wave or square-wave
signal to the ΕΧΤ INT ENSITY I NPUT connector on the
rear panel . Also, use the signal to externally trigger t he
time-base plug-in .

19 . Slowly rotate th e INT ENSITY control counter-
cloc kwise until the trace appears to be α series of dimmed
and brightened segments . The brig htened segments
correspond with t he tops of the calibrator squarewaves .

GENERAL OPERATING INFORMATION

Display Focus
R eadout

	

If α well-defined disp lay cannot be obtai ned with the
13 . Turn the READO UT INTEN S control clockwise

	

FOCUS control, even at low inten sity settin gs, ad j ustme n t
u ntil an alph anumeric dis play is visible with in the to p or

	

of th e internal astigmatism control may be required .
bottom division of the crt (reset the FOCUS adjustment if
necessary for best defi n ition of th e readout) . Change the
Volts/Div switc h of the amp lifier p lug-in that is selected for

	

To c heck for proper setting of the Astig control, slowly
dis play . Notice that the readout portion of the display

	

turn the FOC US control through the optim um setting with
changes as the deflection factor is c h anged . L i kewise,

	

α signal d isplayed on the crt screen . If the Astig control is
change th e Sec/Div switch of the time-base u nit that is

	

correctly set, th e vertical and horizontal portions of the
selected for d is play . Notice that the read out display forth e

	

trace will come into sharpest focus at the same position of
time-base u nit changes also as th e sweep rate is changed .

	

the FOCUS con trol .
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Trace Alignment Adjustment

	

disp layed withi n the top d ivisio n of the graticu le and the

If α free-runn ing trace is not parallel with th e horizontal

	

readout from Channel 2 is disp layed directly below with in

gratic u le lines, set the Trace Rotation ad j ustme nt (internal

	

the bottom division of the graticule . Only th e readout from
p lug-in channels that are selected by disp lay switches, oradjustment) as follows: Position the trace to th e center

	

by th e mode switc hes of dual-channel p lug-i ns, ap pear inhorizontal li ne and adjust the Trace Rotation adj ustment

	

the readout display.so th at th e trace is parallel with th e horizontal graticule
lines.

Beam F inder

The BEAM FI NDER switch provides α means of
locating α d isplay that overscans the viewi ng area either
vertically or horizontally . Wh en the BEAM FI NDER switc h
is p ressed , the display is compressed within the graticule
area and the display intensity is i ncreased . To locate and
reposition an overscanned d isp lay, use t h e following
proced ure :

1 . Press the BEAM FI NDER switch , hold it in, then
increase th e vertical and horizo ntal deflection factors until
the d isplay is with i n the graticule area .

2 . Ad j ust the vertical an d horizontal position controls
to ce n ter the d isplay about the vertical and horizontal
centerlines .

3 . Release th e BEAM F I NDER switch ; the d isplay
should remain with in the viewing area .

Readout (Works Only With 5400-Series Plug-in
U nits)

The readout system of the power su pp ly/amplifier and
display modules allows alp hanumeric d isp lay of informa-
tion on the crt, alo n g with th e a nalog waveform displays .
The information disp layed by the readout system is
obtained from th e plug-in units that are installed in th e
p lug-in compartments . The characters of t h e readout
display are written by the crt beam on α time-s h ared basis
with th e signal waveforms.

The Readout System operates i n α free-ru n ning mode
to in terrupt the waveform d isplay to present c h aracters .
The waveform d isp lay is interrupted for only about 20
microseconds for each c haracter that is d isp layed .

Th e readout information from each p lug-in is called α
word . Up to six (eight wit h Option 3) words of readout
information can be d is played . The location at whic h each
readout word is p resented is fixed and is d irectly related to
the plug-i n un it and channel from wh ich it originated . Fig .
1-2 s hows the area of theg raticu le where th e readout from
eac h plug-i n unit channel is dis played (external readout
programmi n g is available only with Option 3) . Notice that
the readout from Chan nel 1 of each p lug-in un it is

T h e READOUT I NTENS control determines t he i nten-
sity of only the readout portio n of the display i ndependent
of the other traces . The readout system is i no perative in
t h e fully counterclockwise OFF p osition This may be
desirable when the top and bottom divisions of the
graticule are to be used for waveform disp lay, or when the
trace interruptions necessary to d isp lay characters do not
allow α satisfactory waveform display to be obtained .

Option 3, Externally Programmed Seventh and
Eig h th Readout Words

Th is o ption adds α 25-pin connectorto the rear-panel of
th e 5440 th rough wh ich two ten-character readout words
ca n be disp layed on the crt, see Fig . 1-2 .

Display Switc h ing Logic
Th e electro n ic switch i ng for time-s h ared d isplays is

produced at the plug-i n in terface with in th e main frame;
however, the switch ing logic is selected in the plug-in
units . Thesystem allows any combin ation of plug-i ns a n d
Display switc h setti n gs . Refer to the indivi dual plug-in
man uals for specific capabilities and operati n g
procedures .

Left Rig ht
V ertical V ertical
Channel 1

	

Channel 1
Horizontal Horizontal
Α or Mai n

	

Β or Delayed

Left Rig ht Exter nal External
Vertical V ertical Word Word
Channel 2

	

Channel 2

	

(Channel) 1

	

(Channel) 2

External readout
informatio n when
option is installed . 2139-03

Fig . 1-2 . Location of readout on the crt identifying the origi-
nating plug-in un it and channel (and external, if Option 3 is in-
stalled).
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At sweep rates faster than approximately 1 μs, the
5810, 5Β12, and 5813 Time Base plug-in trigger
circuit will riot respond fast enough, when used in α
5440, to allow the leading edge of the display to be
observed.

Differences in wiring between th e 5100-series and
5400-series oscilloscope plug-in interfaces will not
allow the use of the composite trigger mode of the
5810, 5812, and 5813 Time Base plug-ins when
used in the 5440 . 11 the time base units are put in this
mode, they will trigger off the left vertical plug-in
only .

Vertical Plug-in Compartments . When α vertical p lug-i n
is in th e active mode (Display bu tton pushed in), α logic
level is a pplied to the switch ing circuit in the mainframe
and αd isp lay from th is plug-in will occur. When two p lug-
ins are both active in the vertical compartments, α multi-
trace disp lay will occur (Altern ate or Chopped ) . When no
plug-i n is in the active mode, the sig nal from the left
compartment will be d isplayed . Α time-base unit operated
in one of the vertical compartments has α permanen t
in ternal connection to apply α logic level to t h e switchi ng
circuit ; th us, α vertical trace produced by this unit will
always be d isplayed.

H orizontal Plug-in Compartmen t . Alternate or
Chopped display switc hing is selected on αtime-base u n it
operated in the horizontal compartment. When th e
Disp lay switch is out (Alt), α negative impulse is supp lied
at the e n d of the sweep to allow alternate switch ing
betwee n plug-i ns and p lug-i n ch annels . Wh en th e Disp lay
switch is pushed in (Ch op), α cho pped d isplay will appear
if α multi-trace display is required by the p lug-ins in the
vertical compartments . Α vertical plug-in u nit operated i n
th e horizo ntal compartment h as α permanent internal
connectio n to provide α chopped d isplay if it is required .

Vertical Display Mode

Operating Information-5440

Display On. To d isplay α sig nal, the Display button of
the applicable vertical p l ug-in u nit must be pus hed in to
activate th e un it . If two plug-ins are installed in the vertical
compartments and only the signal from one of the u nits is
wanted , set the Display switch of th e unwanted un it to Off
(butto n out) . If neither plug-in is activate d , the sig nal from
the left unit is d isplayed . Both p lug-ins can beactivated for
multi-trace d is plays .

Alternate Mode. The alternate position of the time-base
un it Disp lay switch produces α dis play that alternates
between activate d plug-ins and amplifier channels with
eac h sweep of the crt . The switch ing sequence is describ-
ed under Disp lay Switch ing Logic i n th is section .
Althoug h the Alternate mode can be used at all sweep
rates, the Cho p mode provides α more satisfactory display
at swee p rates from about one milliseco nd/division to five
seconds/division . At these slower swee p rates, alternate-
mode switc hing becomes difficult to view .

Chopped Mode. The Cho p position of the time-base
u nit Display switch p rod uces α disp lay that is electronical-
ly switched between chan nels at α 10G-kilo hertz rate . The
switch ing sequence is discussed earlier . In general, the
Chop mode provi des the best d isp lay at sweep rates
slower than about one millisecond/diviision or whenever
dual-trace, single-s hot phenomena are to be disp layed. At
faster sweep rates, the chopped switch ing becomes
apparent and may interfere with the disp lay.

Dual-Sweep Displays . When α d ual-sweep time-base
unit is operated in th e horizontal compartment, the
alternate and c hopped time-s hared switching for either
the Α or Β sweep is identical to that for α single time-base
un it . However, if both the Α and Β sweeps are operating,
the 5440 operates in the in dependent pairs mode . Un der
th is cond ition, the left vertical un it is always disp layed at
the swee p rate of the Αtime baseand the rightvertical unit
is displayed at the sweep rate of the Β time-base (non-
delayed swee p only) . Th is results i n two displays that have
comp letely ind ependen t vertical deflectio n and cho pped
or altern ate sweep switc hing .

Switching Sequen ce . Four disp lay time slots are
provided on α time-sh ari ng basis . When two vertical p l ug-

	

χ-Υ Operation
ins are active, eac h receives two time slots, so the
switch ing sequence is : left, left, center, center, etc . The

	

In some applications, it is desirable to display one
two time slots allotted to eac hplug-in are d ivided between

	

signal versus a n oth er (X-Y) rather than against an internal
amplifier chan nels in α dual-trace un it ; if two d ual-trace

	

sweep . T he flexibility of the plug-in un its available for use
plug-ins are active, the n th e switch in g seq uence is : left

	

with the 5440 p rovides α means forapplying α signal to th e
Channel

	

1, left C hannel 2, center Ch annel

	

1, cen ter

	

horizontal deflectio n system for this type of d is play. Some
Ch annel 2, etc . If only one vertical plug-in is active, it

	

of the 513-series time-base u nits can be operated as
receives all four time slots . Theswitch in g sequence is the

	

am p lifiers, in addition to their normal use as time-base
same for both the Alternate a nd Ch opped display modes .

	

generators .
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R aster Display

	

Display Photography

Α raster-type dis play can be used to effectively increase

	

Α permanent record of t h e crt display ca n be obtained
th e ap parent sweep length . For th is type of d isp lay, the

	

with an oscilloscope camera system . The crt bezel of the
trace is d eflected both vertically and h orizontally by

	

5440 provides integral mou nti n g for α Tektronix os-
sawtooth signals, and is accomplished by installi ng α 513-

	

cilloscope

	

camera .

	

The

	

instruction	ma n uals

	

for the
series time-base u n it in th e left vertical compartment, as

	

Tektronix oscilloscope cameras include complete instruc
well as one in the horizontal compartment . Normally, the

	

tions for obtaining waveform photographs .
unit in th e vertical compartment should be set to α slower
sweep rate t han the one in the h orizontal com partment ;
the number of horizo n tal traces in the raster depends upon

	

OPERATING VOLTAG E
th e ratio between the two swee p rates . Information can be
d is played on the raster using th e Ext I ntensity I n put to
p rovide intensity modulation of the d isplay . Th is type of
raster d is play ca n be used to provi de α television-type
d isp lay .

Th is instrument is designed for operation from α
power source with its neutral at or near earth

Intensity Modulation

	

(ground) potential, and with α separate safety-earth
conductor. It is not intended for operation from two

I ntensity (Z-Axis) mod ulatio n ca n be used to relate α

	

phases of α multί-phase system, oracross the legs of
th ird item of electrical p henomena to the vertical (Y-Axis)

	

α single-phase, three-wire system .
and th e horizontal (X-Axis) coord in ates with out affecting
the waveshape of th e d isplayed signal . The Ζ-Axis
modulatin g sig nal, app lied to the ΕΧΤ INT ENSITY I NPUT,

	

5400 Panel (Dust Cover) Removal
chan ges th e i ntensity of the d isp layed waveform to
p rovid e th is type of display . T h e voltage amplitude
req uired for visible trace modulation d epends on th e

	

WA RN I NG
setti ng of th e I NTENSITY control . About +5 volts will turn
on the d isplay to α normal brig htn ess level from an off

	

Dangerous potentials exist at several points
level, an d about -5 volts will turn the disp lay off from α

	

throughout the oscilloscope . Wh en th e instrument
normal brigh tness level . "Gray scale" intensity mod ula-

	

must be operated with the cabinet panels removed ,
tion can be obtained by app lyi n g signals between these

	

do not touch exposed connections or components .
levels . M aximum safe input voltage is ±50 volts . Usable

	

Some transistors have voltage present an their
freq uen cy

	

range of the Ζ-Axis circuit is do to two

	

cases . Disconnect power before cleaning the instru-
megahertz .

	

ment or replacing parts .

Time markers app lied to the ΕΧΤ I NT ENSITY I NPUT
provide α direct time reference on th e d isplay . Wit h
uncalibrate d h orizontal swee p or Χ -Υ operation , the time
markers provide a means of read ing time directly from th e
dis play . H owever, if the markers are not time-related to the
d is played waveform, α sin gle-swee p disp lay sh ould be
used (for internal sweep only) to provide α stable d isp lay .

Calibrator

The i nternal cali b rator of the 5440 provides α con-
venient signal source for c heck ing basic vertical gain and
sweep timing . T h e calibrator signal is also very useful for
adjusting p robe compensation, as described in the probe

i nstru ction manual . The output square-wave voltage is 400
millivolts, within 1 ο/ο , and th e sq uare-wave current is 4
milliamperes, with in 1 ο/ο . T he frequency of the square-
wave signal is twice th e power-line frequency . The sig n al
is obtained by clipp ing the probe to t he loop .

The cabinet panels (d ust covers) of the 5400-series
oscilloscope are h eld in p lace by slotted fasteners . To
remove th e panels, turn eac h fastener counterclockwise α
q uarter turn with α large screwdriver, coin, or similar
device . Then th e panels ca n be lifted away . T he instrument
should be operated with th e pa n els in p lace to protect the

i nterior from dust, and to elimi nate s hoc k h azard .

Conductor

TABLE 1-1

Powe r Cord Conductor Identification

Ungroun ded (L ine)
Grounded (N eutral)
Grounding (Earth ing)

Color

	

T-Alternate Color

B rown B lack
B lue Wh ite
Green-Yellow Gree n -Yellow



ι'
	

Power Transformer
Th e 5400-series oscilloscope transformer permits

operation from 100-volt, 110-volt, 120-volt, 200-volt, 220-
'

	

volt, and 240-volt sources with power-li ne frequencies of
50 to 400 hertz . The range for wh ich th e primary ta ps are
set is mark ed on th e rear panel of the instrument . Use the
following proced ure to obtai n correct i n strument opera-
tion from th e line voltage availa b le .

2 .

	

Remove the bottom dust cover of th e i nstrument to
'

	

gain access to the Power Supply circuit board .

ι
ι

ι
ι

1

ι
ι

1 . Disconnect the instrumen t from the power source .

3 . Convert from 120 volts to 220 volts nominal li ne
voltage, or vice versa, remove the line-selector block from
the sq uare-pin co nnectors (see F ig . 1-3) and rep lace it
with th e oth er block . Remove the lin e fuse from the fuse
h older located on the rear panel and rep lace it wit h one
havi ng th e correct rati ng . The u nused li ne-selector block
and li ne fuse can be stored on the Power Supply circuit
board. Ch ange the line-cord power plug to match the
p ower-source receptacle or use an ad apter .

ΝΟΤΕ

The 120-volt block is color coded brown, and it
connects the transfo rmer primary windings in
para l lel. The 220-volt block is color coded red, and it
con nects the primary windings in series .

4 .

	

Toc hange regulating ranges, place the li ne-selector
bloc k on the desired set of sq uare pins . Select α range t h at
is centered about the average line voltage to w h ic h the
i n strume nt is to be connecte d (see Table 1-2) .

'

	

5.

	

C hange the nominal line voltage information on the
rear panel of the instrument . Use α non-abrasive eraser to
remove th e p revious data, and mark in new data with α
pencil .

6 . Re place the bottom d ust cover and apply power to
t h e i n strument .
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TABLE 1-2

Regulating Ranges for Power Transformer

L i ne
Selector
Block

	

Regulating Range
Position	120-Volts Nomi nal

	

220-Volts N ominal

L

	

90 VAC to 110 VAC 180 VAC to 220 VAC
Μ

	

99 VAC to 121 VAC 198 VAC to 242 VAC
Η

	

108 VAC to 132 VAC 216 VAC to 264 VAC
L i ne Fuse

	

1 .25 Α slow-blow

	

0 .7 Α slow-blow

CA U TION
λλΛΛΛΛΛΛ

I

	

Damage to the instrument may result from incorrect
placement of the line-selector b l oc k .

	

Fig . 1-3 . Locatio n of the line-selector bloc k on the PowerSupply
ρ

	

circuit board .
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The 5440 Power Supply/Amplifier module and the
display mod ule can be fastened toget her stacked or side
by side; this permits operation as αbench oscilloscope, or
i n α standard 19-inch rack. The two modu les can q uickly
be converted from α benc h mod el to α rackmount model,
or vice versa. F ield conversion kits, includi ng the
necessary parts, and instr uctionsare available andcanbe
installed at α later time . See your Tektronix Catalog or
contact you r Tektronix fiel d office .

INSTRUMENT CONVER SION

ΝΟΤΕ

Before attempting to operate the instrument, make
sure the module wiring interconnections arecorrect.

Rack Dimensions

RACKMOUNTING

The rackmount version of the 5400-series oscilloscope
is designed for operation in α standard 19-inc h wide rack
that has Universal, ΕΙΑ , RETMA, or Western Elect ric hole
spacing. When p ro perly mounted, th is i nstrument will
meet all electrical and environmental specifications given
in Section 2.

Mounting Method

This instrument will fit most 19-inch wide rackswhose
front and rear holes conform to Universal hole s pacin g,
some drilling may be required on racks having ΕΙΑ,

RETMA, or Western E lectric hole spaci ng . The slide-out
tracks easily mount to the cabinet rack fron t and rear
vertical mounting rails if the inside distance between the
front and rear rails is with in 10-9/16 inches to 24-3/8
inches . If the insid e distan ce exceeds 24-3/8 inches, some
means of support is required for the rear ends of the slide-
out tracks. ( For examp le, ma ke extensions fo r the rear
mounting brackets.)

as sh own i n Fig . 1-4Β , th e dimension between the front
rails should be at least 17-3/4 i nches . These dimensions
allow room on each side of th e instrumentfor theslide-out
tracks to operate so the instrument can move freely in and
out of the rack.

Depth. For proper circulation of cooling air, allow at
least two in ches clearan ce behind the rear of the instru-
me nt and any enclosure on the rack. If it is sometimes
necessary or desirable to operate the oscilloscope in the
fully extended position, use cables that are long enough to
reach from the signal source to the instrument .

Installing The Slide-Out Tracks

The slide-out trac ks for the instrument consist of two
assemblies, one for th e left side of the instrument an d one
for the right side . Each assembly consists of three
sections. Α stationary sectio n attaches to the fro nt and
rear rails of the rac k , the chassis section attaches to the
instrument (and is installed at th e factory), and the

intermediate section fits between theother two sections to
allow the instrument to fully extend out of the rack.

The small hardware components included with the
slide-out track assemb lies are used to mount the trac ks to
moststandard 19-i nch rack rails h aving th is compatibility .

ΝΟΤΕ

1. Front and rea r rail holes must be large enough to

allow inserting α 10-32 screw through the rail

mounting hole if the rails are untapped (see Fig . 1-

4A).

2. Or, front and rear rail holes must be tapped to

accept a 10-32 screw ifFig. 1-48 mounting method is

used . Note in Fig. 1-4Β righ t illust ration that α No . 10

washer (not supplied) may be added to provide

increased bearing surface for the slide-out track
stationary section fron t flange .

Height. At least 5-1/4 inches of ve rtical space is

requ ired to mount th is instrument in α rack. If other

	

Because of the above comp atibility, there will besome
instrumen ts are operated in the rack, an additional 1/4

	

small parts left over . The stationary and i ntermediate

inch is required, both above and below theoscilloscope, to

	

sections for both sides of the rack are shipped as α

allow space for p ro per circulatio n of cooling air.

	

matched set and shou ld not be separated. The matched

sets of both sides includ ing h ardware are marked 351-

0195-00 on the package. To identify the assemblies, note
Width. Α standard 19-inch wide rack may be used. The

	

that the automatic latch and intermed iate section stop is

dimension of openi ng between the front rails must be at

	

located near the top of the matched set.

least 17-5/8 inches for a cabinet in wh ich thefront lip of the

stationary sectio n is mounted beh ind an untapped front

rail as shown in F ig . 1-4Α. If t he front rails are ta pped, and

	

Mounting Procedure. Use the following procedure to

the station ary section is mounted in front of the front rail

	

mount both si des . See F ig . 1-4 for installation d etails .

REV. Α SEP 1978



1 . To mou nt t h e instrument d irectly above or below
another i nstrument i n α cabinet rack , select the ap-
propriate holes i n the front rack rails for the stationary
sections, usi ng Fig . 1-5 as α guide .

2 .

	

Mou n t th e stationary slide-out trac k sections to the
front rack rails usin g either of th ese methods :

(α )	Ifthe front fla n ges of th e stationary sectio ns are
to be mounted beh i nd th e front rails (rails are counter-
sunk or n ot tapped), mount the stationary sections as
show n i n F ig . 1-4Α rig h t illustration .

Deep Rac k Config uration

	

Ι Sh allow Rac k Configuration

10-32
ΡΗ 5
Sc rew
(2)

Sli deout T rac k
Stationa ry
Sectio n

Deep R ac k Con figu ratio n
10-32
BHS
Screw

Sli d eo u t T rack (2)
Stationary
Sectio n

Rear Moun ti ng
Bracket

10-32
BHS
Sc rew
(2)

Left Rea r Co rner

	

Ι Left Rea r Co rne r

of Cabinet Rack	of Cabinet Rack

10-32
BHS
Screw
(2) 10-32

Sli deou t T rac k

	

ρηS
Slideo u t Tr ac k Stationary Sectio n

	

Ι Stationa ry Sectio n	Sc rew
zz:~ (2)

Ba r Nut

	

10_32 ,
ΡΗ s

Rea r Mounting Screw

Bracket
(2)

Shallow R ac k Con fig uration
10-32
BHS
Sc rew
(2)

(b)

	

If the front flanges of the stationary sections are
to be mou n ted in front of the front rails (rails are tapped
for 10-32 screws), mount the statio nary sections as
shown in Fig . 1-4Β rig h t illustratio n . To provide in-
creased bearing surface for the screw head to securely
fasten the front flange to the rail, α flat washer (not
su pp lied) may be added under the screw head .
However, if t h is mounting method is used, t he front
pan el will not fit flush again st the front rail because of
the stationary section an d washer th ickness . If α flush
fit is p referred, method 2 ( α ) should be used .

(Α) Top view of cab i n et rac k . Fr o n t and r ea r r ails are not tapped .

(Β ) Top view of cabi n et rac k. Fr o n t and rear rails a re tapped for No . 10-32 scr ews.
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Slideo u t Tr ack
j Sli d eou t Track Statio nary Section

	

ι Stationary Sectio n	10_32
l,

	

ΡΗ5 Screw
121

F ig . 1-4 .

	

Moun ti n g the left stationary sectio n (with its matched intermediate sectio n , not shown in illustratio n s Α and Β ) to t h e
rack rails .
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5.2"

RACK RAIL TYPES

1912 5 *0062
ΕΔΘΙΝΕΤ OPENING

	

UNIVERSALALTERNATE Γ

	

FOR Ι9" PANEL -~

	

TYPE
7ΥΡΕ

	

ON,LLING
'RILING 0125-0187

ΟΙθ7 τΜ6 κ

	

τΝΙΟΚ
MOUNTING Ι

	

17'.'71

	

MOUNTING
RAIL

	

CLEAR ΡΕΝΙΗG

	

ρρη

1250 ο62
ο
5

5
ΟΟ 05Ο0

Οι 25 Ο0

	

Ο 6205

	

GΘΙΝΕ 7
PANEL

Ι-λWΝΤιΝG
SPACE

ι 750
MULTIPLES

M-qοΟ Ο 5Ο0~
250

	

0625 I1
0 625~_

	

~~_&0

	

0 5ΠΟ~Ι
250 0625

062
00 Ο 500

ιτ 50 0625os25 _
25Ο -6000

	

011,

-0000
TOP Θ

	

TOP Θ
BOTTOM BOTTOM

TAP -10 - 32NF 2

	

TAP Η 10 -52NF2

Drill and tap 10-32 in each front
rail, if the in strument front- panel
is going to be secured to the rack .
Securing screws are not p rovided .

0 Ορ

Fig . 1-5. Dimension al diagram .

7--f
2 5/8" for secu ring

	

5 1/4" opening for
front-panel screw

	

installing the R5440
(5 3/4" if adjacent
instruments are to
be operated).

Pan el of in st ru ment
above

5/8" for moun ting
stationary section

7/8"

	

I

	

/

	

I

	

Panel of in strument
below

Th is hole mu st be d rilled (and
tapped 10-32, if desired ) in each
front and rear rail of ΕΙΑ,
RE TMA or Western E lectric
racks.

α

L__
t

_ι

Suggested fron t-
p a n el to rac k
secur ing hardware .
Har dwa re is

Ί----_---

	

not-,
sup plied with in stru-
men t .

	

Ι
ί Teflon Wash er (2 ea .)

	

Ι

Ι

	

CupWas her (2 ea .)

	

Ι

Ι

	

\

	

Ι
10-32

	

Ι
ΟναΙ Hea d Screw

	

Ι
(2 ea .)



3 . Mou n t t he stationary slide-out sections to the rear

	

Slide-Out Track M aintenance
rack rails using either of th ese methods .

	

The slide-out trac ks require no lubrication . Thespecial
dark gray fin is h on the slid ing parts is α permanent
lub rication .

(α ) If t h e rear rac k rail holes are not ta pped to accept
10-32 machine screws, mount the left statio nary sec-
tion with hardware provided as shown in th e left or
center illustration of F ig . 1-4Α . Note th at the rear
mou nting brac ket can be installe d eith er way so th e
slide-out tracks will fit α deep or shallow cabinet rac k .
U se F ig . 1-4Α as α guide for mounti ng the rig h t
statio nary section . Make sure that the stationary sec-
tions are h orizon tally aligned so they are level and
parallel with each other .

2 . Insert the instrument chassis sections i nto th e
Installation
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OPER ATING TEMPERATURE

The 5440 can be o perated where the ambien t air
tem perature is between 0°C and +50°C . The instrumen t
can be stored in am b ien t temperature between -40'C and
+70°C . After storage at α temperature beyond th e
o perating limits, allow the chassis temperature to come
with i n the operating limits before power is ap plied .

(b) If t he rear rack rail holes are tapped to accept
10-32 mach ine screws, mount the left statio nary sec-

	

Α th ermal cutout in th e display modu le provides

tion wit h hardware p rovid ed as shown in the left or

	

thermal protection and disconnects the power to the

cen ter illustratio n of Fig . 1-4Β . N ote that the rear

	

instrument if t he i nternal tem perature exceeds α safe

mounting bracket can be installe d either way so the

	

operati n g level . Th is device will automatically re-apply

sli de-out tracks will fit α dee p or sh allow cabinet rack .

	

power whe n the temperature returns to α safe level .

Use Fig . 1-4Β as α guide for mounting the rig h t
stationary section . Make sure the stationary sections
are h orizontally aligned so they are level and parallel

	

PLUG-IN UNITS
with eac h other.

The 5440 is designed to accept up to th ree Tektronix
5000-series plug-in un its . (Only the p ug-in units without

Installation And Adjustment

	

an Ν suffix will provide display readout .) Th is plug-i n
feature allows α variety of d isp lay combi nations a nd also

To insert the instrument i nto the rack , p roceed as

	

allows selection of bandwid th , sensitivity, display mode,
follows :

	

etc ., to meet the measu rement requirements . In additio n , it
allows the oscilloscope system to be expan ded to meet

1 .

	

Pull the slide-out trac k intermediate sections out to

	

future

	

measurement

	

requirements .

	

The

	

overall
the fully exte nded position .

	

capabilities of the resultant system are in large part
determined by the characteristics of the plug-ins selected .

i n termediate sections .
To install α p lug-in unit into one of the plug-in

compartments, align t h e slots i n the top and bottom of t h e
3 .

	

P ress the stop latc hes on the c hassis sections and

	

p lug-in with the associated guides in t h e plug-in com part-
push the instrument toward the rack un til t he latch es snap

	

ment .

	

Push

	

the

	

plug-in

	

unit

	

firmly

	

into th e

	

plug-in
i nto their holes .

	

compartmen t un til it locks i n to place . To remove α plug-in ,
pull the release latc h on the plug-i n unit to disengage it
and pull th e unit out of the plug-in compartment . P l u g-i n

4 . Again press the stop latches and push the instru-

	

units can be removed or installe d witho u t turn i n g off the
men t into the rack .

	

i nstrument power . It is not necessary that all of the plug-in
compartments be filled to operate the i nstrumen t, the only
plug-ins need ed are those req uired for the measurement

To ad j ust the slide-out tracks forsmooth slidi ng actio n ,

	

to be made,
loose n the screws used to join t h e statio nary sections to
t he rails of th e rack . Center the instrument, allowing the

	

When the d isplay unit is ad justed in accordance with
slide-out tracks to seek the proper width , t h en tighten the

	

theadjustme n t procedure given in the display unit instruc
screws .

	

tion ma nual, the vertical and horizo ntal gain are sta n dar-
dized . Th is allows adjusted plug-in units to be c hanged
from one plug-in compartment to another without read-

To secure th e i nstrumen t front-panel to the rac k , t he

	

j ustment . However, th e basic adj ustment of the indivi dual
rack must eit h er have u n iversal hole s paci n g, or α hole

	

plug-in units shoul d be checked w hen th ey are installe d in
must be d rilled and tapped for α 10-32 screw, see Fig . 1-5 .

	

t h is system to verify their measurement accuracy . See the
Using the hardware (not furnished) ind icated in Fig . 1-5,

	

service information section of the plug-i n un it manual for
secure the R5440 to th e fron t rails of t h e rack .

	

verification procedure .
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Selection

The plug-in versatility of the 5400-series oscilloscope
allows α variety of display modes with many different plug-
in s . The following in formation is p rovi ded here to aid in
plug-in selection .

To p roduce α single-trace display, i nstall α sin gle-
ch annel vertical un it (or dual-ch annel unit set for sin gle-
c h annel o peration) in either of th e vertical (left or center)
compartments and α time-base unit in the h orizontal
(rig ht) compartment . For dual-trace d isp lays, eith er install
α dual-cha nnel vertical unit i n one of the vertical com-
partments or install α single-c hannel vertical unit in each
vertical compartment . Α combinatio n of α single-chan nel
and α dual-channel vertical unit allows α t hree-trace
d is play ; likewise, α combination of two dual-chan nel
vertical units allows α four-trace d isplay .

To obtain α vertical sweep with the input signal
disp layed horizontally, insert the time-base u nit into one
of the vertical com partments and the amp lifier unit i n the
horizontal compartmen t . If α vertical sweep is used, th ere
is no retrace bla nking an d the time-base un it triggering
must be accomplish ed externally .

1-12

ι
Harley Carter, "An Introduction to the Cathode Ray

	

'
Oscillosco pe", Ph ilip s Tec hnical Library, Cleaver-
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J .Czeck , "Oscilloscope Measuring Tech niques",

	

'
Philips Tec hnical Library, Springer-Verlag, N ew York ,
1965 .

Robert G . M idd leton, "Scope Wavefrom Analysis",
Howard W. Sams & Co . Inc ., The Bobbs-Merrill Com-
pany I nc ., In d ianapolis, 1963 .

Robert G . M i ddleton and L . Donald Payne, "Using the
Oscilloscope in I ndustrial E lectronics", H oward W.
Sams & Co., I nc ., T he B obbs-Merrill Com pan y Inc .,
I ndianapolis, 1961 .

John F . R ider an d Seymour D. Uslan, " Encyclopedia of
Cath ode-Ray Oscillosco pes and Their Uses", J oh n F .

R id er P ublisher Inc ., N ew York , 1959 .

Joh n F. R ider, "Obtai n ing and I n terp reti n g Test Scope
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Rufus Ρ . Turner, " Practical Oscilloscope Handbook",

	

I
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York , 1964 .

For Χ -Υ displays, either α 5A-series amplifier unit or α
513-series time-base unit having an amplifier channel can
be in stalled in the horizontal compartment to acce p t the Χ

	

Peak-to-Peak Voltage Measurements-AC
signal . T he Υ sig nal is connected to α 5A-series am plifier
nit installed in α vertical compartme nt .

	

To make peak-to-peak voltage measurements, use the
u followi ng proced ure :

Special p urpose plug-in units may h ave specific restric-

	

1 .

	

Set th e in p ut coupli ng on the vertical plug-in unit to

	

,

tions regard ing th e compartments in wh ich they can be

	

Gnd and connect the signal to t h e inp ut connector .

i n stalled . Th is information will be given in the instruction
man uals for these p lug-ins . 2 . Set th e in put coupling to ac and set the Volts/Div

switch to d isplay about 5 or 6 vertical divisions of- the
waveform . C heck that the variable Volts/Div control (red

BASIC OSCI LLOSCOPE APPL ICATIONS

	

knob) is in the Cal position .

The 5400-series oscilloscope and its associated p lug-in	3 . Ad just t he time-base triggeri ng controls for α stable
u nits provide α very flexible measurement system . The

	

d is p lay and set th e Sec/Div switch to display several

	

'

capabilities of th e overall system depen d mai n ly upon the

	

cycles of the waveform .
plug-ins that are ch osen . The following information
d escribes the techn i q ues for mak ing basic measurements .
T hese applications are not described in detail, si nce eac h	4 .

	

Turn the vertical Position control so that the lower
app lication must be adapted to the requirements of the

	

portion of the waveform coincides with one of the
individual

	

measurement . Specific applications for the

	

graticulelines below thecenter horizontal line, andthetop
ind ivi dual plug-in units are described i n th e man uals for

	

of the waveform is in th e viewing area . M ove the display

	

'
these units . Co ntact your local Tektron ix F ield Office or

	

with the horizontal P osition control so that one of the
representative for additional assistance .

	

upper peaks is aligned with th e center vertical reference
line (see F ig . 1-6) .

The following books describe oscilloscope measure-
ment techn i ques wh ich can be adapted for use with th is

	

5 . Measure the vertical deflection from peak to peak
instrument .

	

(divisions) .

ι
ι
ι
ι

ι

ι
ι
ι



6 .

	

Multiply thedistance (i n divisions) measu red instep
5 by the Volts/Div switch setting . Also include the
attenuation factor of the p robe, if app licable .

EXA MPLE : Assume α peak-to-peak vertical deflection
of 4 .6 divisio n s an d α Volts/Div switch settings of 5 V .

Peak -to-peak _

	

4.6

	

Χ 5 (Volts/Div - 23
Volts (divisions) setti ng) volts

Instantaneous Voltage Measurement-DC
d

	

Ι

	

Ι

	

t

	

ιη t οη α ωανefο rmΤο measure the

	

c eve α α given ρο

	

- ιαΙ
use the followi n g procedure :

	

Ι

	

Vertical

1 .

	

Set the in put cou p ling of the vertical plug-in unit to
Gn d an d position th e trace to the bottom line of the

	

____
graticule (or other selected reference line) . If the voltage
to be measured is negative with res pect to ground,

	

Refe r ence line
position th e trace to t h e top li ne of the graticule. Do not
move th e vertical Position control after th is referen ce has
bee n established.

	

Feerencenvoltage. g
instantaneous do voltage with respect to α

ΝΟΤΕ

	

ΝΟΤΕ

Th is technique may also be used to make
measuremen ts between two points on the waveform,
rather than peak to peak .

ΝΟΤΕ

If an attenuatorprobe is used that cannot change the
scale factor readout (VoltslDiv), multiply the right
side of the above equation by theattenuation factor.

Positio n to ce nte r
ve rtical line

~3~~~~ιιr..ι
rrrιιιιιιιιιιrr

Ι

t

	

FA
deflection

Fig . 1-6. Measuring peak-to-peak voltage of α waveform.
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To measure α voltage level with respect to α voltage
other than ground , make the following changes to
step 1 : Set th e input coupling switch to do and apply
th e reference voltage to the input connector, then
position the trace to the reference line .

2 . Connect the signal to th e input con nector. Set the
in put coup ling to do (the grou nd reference can be
checked at anytime by setting the in put coupling to Gnd) .

3 . Set the Volts/Div switch to d isplay about 5 or 6
vertical divisions of th e waveform . Check th at the variable
Volts/Div control (red k nob) is in the Cal position . Ad j ust
the time-base triggeri ng controls for α stable display .

4. Measure the d istance i n d ivisions between the
referen ce line and th e point on the waveform at whic h the
do level is to be measured . Fo r example, i n Fig . 1-7 the
measurement is made between the reference li ne and
poin t Α .

5 .

	

Establish the polarity . The voltage is positive if the
signal is applied to the + i nput connector and the
waveform is above the reference line .

6. Multiply the distance measured in step 4 by the
Volts/Div switc h setting. Include the attenuation factor of
th e probe, if applicable (see the note following the Peak-
to-Peak Voltage Measurement examp le) .

EXAMPLE : Assume that the vertical distance measured
is 4.6 divisio ns, the p olarity is positive, and the Volts/Div
switch setting is 2 V .

Instantaneous _ 4.6 Χ

	

2

	

- +9.2
Voltage (divisions) ( Volts/Div) volts

1- 1 3
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Comparison Measurements

	

EXA MPLE: Assume α reference sig nal amp litu de of 30

In some a pp lications, it may be necessary to establish α

	

volts, α Volts/Div switc h setting of 5 V an d α deflection of

set of deflection factors other than those i ndicated by the

	

four d ivisio n s . Substituting th ese values in the Deflection
Conversion Factor formulaor Sec/Div switc hes . This is usefu l for com-

paring signals to α reference voltage amp litude or period .

	

30 V

	

_

	

1 .5To establish α new set of deflection factors based upon α

	

(4) (5 V)
specific reference amplitude or period , proceed as
follows :

	

Th en , wit h α Volts/Div switch setting of 2V, th e

Vertical Deflection Facto r

1 .

	

Apply α reference signal of k nown am plitud e to the
vertical inp ut connector . Using the Volts/Div switch and
variable Volts/Div control, ad just the disp lay for an exact
nu m ber of divisions . Do not move the variable Volts/Div
control after obtaining the desired deflection .

2 . Divide the amplitud e of the reference sig n al (volts)

	

Sweep Rate
by the p rod uct of the deflection in divisions (established in
ste p 1) and the Volts/Div switc h setti ng . T h is is the

	

1 .

	

Apply α reference signal of kn own frequency to the
Deflection Conversion Factor .

	

vertical in put connector . Using the Sec/Div switch and
variable Sec/Div control, ad just the display so that one
cycle of th e sig nal covers an exact n umber of horizontal

Deflection	referencesignal amp litude (volts)

	

d ivisions . Do not change the variable Sec/Div control after
Conversio n	=

	

obtainin g the desired deflection .
Factor deflection Χ Volts/Div

(d ivisions)

	

setting

	

2 . Divide th e period of the reference sign al (seconds)
by the p roduct of the horizontal deflection i n divisions

3 .

	

To determine the peak-to-pea k amplitu de of α signal

	

(established in step 1) and th e setting of the Sec/Div
comp ared to α referen ce, d isconnect the reference and

	

switch . Th is is the Deflection Conversion Factor .
apply the signal to th e input connector .

	

Deflection	referencesignal period (seconds)
Con version =

4 . Set the Volts/Div switc h to α setting that provides

	

Factor

	

ho rizontal

	

Sec/Div

sufficient deflection to make the measurement . Do not

	

deflection

	

Χ

	

switch
read just the variable Volts/Div control .

	

(divisions)

	

setting

3 . To determine th e period of an unkn own sig n al,
5 . To establis h α Modified Deflectio n Factor at any

	

disconnect t h e reference and apply the unknown signal .
setting of the Volts/Div switch , multi ply the Volts/Div
switc h setting by the Deflection Conversion Factor es-
tablished in step 2 .

	

4. Set the Sec/Div switch to α setting that provides
sufficient horizontal deflection to make an accurate

Modified

	

Deflection

	

measurement . Do not read just the variable Sec/Div con-

Deflection =
Volts/Div

Χ Converstion
	trol.

Factor
setting

Factor

6 . Measure the vertical deflection in divisions and
determine the amplitude by the followi ng formula :

Signal Mod ified
Deflection

Deflection Χ
Amp litude

Factor (d ivisions)

Modified Deflection Factor (ste p 5) is :

(2 V) (1 .5) = 3 volts/division

To determine the peak-to-pea k am plitude of an a pp lied
sig nal that produces α vertical d eflection of five divisions
with th e above conditions, use the Signal Amplitude
formula (step 6) :

(3 V) (5) = 15 volts

5 . To establish α Mod ified Deflection Factor at any
setti ng of the Sec/Div switch , multiply th e Sec/Div switch
setting by the Deflection Conversion Factor established in
step 2 .

Modified Sec/Div
Deflection

Deflection =

	

Χ Conversion
Factor

	

switch ing setting

	

Factor



6 . Measure the horizontal deflection in divisions and
determine t h e period by the following formula :

Mod ified horizo n tal
Period = Deflection Χ deflection

Factor (divisions)

EXA MPLE: Assume α references ignal frequency of455
hertz (period 2 .2 milliseconds), α Sec/Div switch setting of
.2 ms, and α h orizontal deflection of eig h t divisions .
Substituti ng th ese values in the Deflection Conversion
Factor formula (step 2) :

2 .2 ms

	

= 1 .375
(8) (0 .2 ms)

Th en , with α Sec/Div switch setting of 50 μ s, the
Modified Deflection Factor (step 5) is :

(50 μs) (1 .375) = 68 .75 microseconds/divisio n

To determine the time period of an applied signal wh ich
comp letes one cycle in seven horizontal d ivisions, usethe
Period formula (step 6) :

(68.75 μs) (7) = 481 microsecon ds

Th is product can be converted to frequency by tak i ng
the reciprocal of the period (see ap plication of Deter-
min in g Freq uency) .

Time Period Measurement

1 . Connect the sign al to the vertical in put con nector,
select either ac or do input coupli ng, and set th eVolts/Div
switch to display about four divisions of th e waveform .

2 . Set the time-base triggering controls to obtain α
stable dis play . Set the Sec/Div switch to t h e fastest sweep
rate that will permit d isp laying one cycle of the waveform
in less th an eight divisions (some non-linearity may occur
in th e first and last graticule divisions of d isplay) . R efer to
F ig . 1-8 .

3 . Ad just th e vertical Position control to move the
points between whic h the time measurement is made to
the ce nter h orizon tal line . Adjust the horizontal Position
control to center the time-measu rement points with i n the
ce n ter eig h t divisions of the graticule .

Operating Information-5440

4 . Measure the h orizo n tal distance between t h e time
measurement points . Be sure the variable Sec/Div co n trol
is in th e Cal position .

5 . Multi p ly the distance measured in step 4 by the
setti ng of the Sec/Div switc h .

EXA MPLE: Assume that the horizontal distance
between the time-measurement points is five d ivisions and
the Sec/Div switc h is set to .1 ms . Using the form ula :

horizontal Sec/Div
Period = d istance

	

Χ switch = (5) (0 .1 ms) = 0.5 ms
(divisions) setting

The period is 0.5 millisecond .

Determining F requency

The time measurement techn ique can also be used to
determin e the frequency of α signal . Th e freq uency of α
periodically recurrent signal is th e recip rocal of the time
duration (period ) of o ne cycle . Use the following
procedure :

1 .

	

Measure the period of o ne cycle of the waveform as
described in the previous applicatio n .

2 . Take the reciprocal of the period to determine the
frequency .

EXAMPLE: T he frequency of th e signal shown i n Fig . 1-
8, wh ich h as α period of 0.5 millisecon d is :

To measure th e time (period) betwee n two points on α

	

Frequency =

	

period

	

0.51ms

	

= 2 kiloh ertz
waveform, use th e following p rocedure :

ι
j Horizontal

distance

Fig . 1-8 . Measu ring time du ration (period) between poi nts on α
waveform .

1- 1 5
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Risetime Measurement

	

EXA MPLE: Assume that the horizontal distance

R isetime measurements em p loy basically the same

	

betwee n the 10 ο/ο and 90 ο/ο points is four d ivisions a nd the
techniques as th e time-period measurements . The main Sec/Div switch is set to 1 μs .

d ifference is the points between wh ich the measurement is

	

Using the period formula to find risetime :
made . The following proced ure gives the basic method of
measuring risetime between th e 10%and 90ο%ο poi nts of the

	

Risetime

	

η istance 1

	

Sec/Div
waveform .

	

=

	

d

	

Χ

	

switch	=

	

(4) (1 μs)

	

= 4 μsperiod
(divisions) setting

1 . Connect the signal to th e input con nector .

	

The risetime is 4 microseconds .

2 . Set th e Volts/Div switch and variable Volts/Div

	

Time Difference Measureme nts

control to produce α display exactly five divisions in

	

When used in con juction with α calibrated time-base
am p lit u de .

	

plug-in unit, the multi-trace feature of the 5400-series
oscilloscope permits measurement of time difference
between two or more separate events . To measure time

3 . Center the disp lay about the center horizontal line

	

difference, use th e following p rocedure :
with the vertical Position control .

4 . Set th e time-base triggerin g controls to obtain α
stable disp lay . Set th e Sec/Div switch to the fastest sweep

	

2.	Set the Display switchon the time-base unit to eitherrate th at will d is play less than eigh t divisions between the

	

Chop or Alt . In general, Chop is more suitable for low-10% a nd 90 ο/ο points on th e waveform (see F ig . 1-9) .

	

freq uency sig n als . More information on determining the

5 . Adjust the horizontal Positio n control to move th e
10 ο/ο point of th e waveform to the second vertical li n e of the
graticule .

6 . Measure the horizontal distance between the 10 ο/ο
and 90 ο/ο points . Be sure th e variable Sec/Div control is in
the Cal position .

7 . Multiply the distance measured i n step 6 by the
setting of the Sec/Div switch .

1- 1 6

90%
Point

} ~ Point '

Ί

	

Ι

	

Ι

	

~ 1

Horizontal ,~
1 distance

Fig . 1-9 . Measu ring r isetίme .

1 . Set th e in put coupling switches of the am plifier
cha n nels to either ac or dc .

mode is given under Vertical Disp lay Mode in th is section .

3 .

	

Set the vertical plu g-in triggering switc h es to trigger
the display οη Channel l (orleft p lug-in )a n dChannel 2(or
center p lug-in) .

4 .

	

Connect the reference signal to the Channel 1 in put
con nector and the com parison signal to th e Channel 2 (or
center p lug-in) in pu t con n ector . Th e reference sig n al
should preceded the comparison signal in time . Use
coaxial cables or probes wh ich have similar time-delay
ch aracteristics to connect the signal to the in put connec-
tors .

5 . If t he sign als are of opposite polarity, i nvert th e
Cha nnel 2 (or center plug-in ) display . (Signals may be of
opposite polarity d ue to 180° phase difference ; if so, take
th is into account in the final calculation .)

6 . Set the Volts/Div switches to produce about four
divisions of d isplay waveform .

7 . Set the time-base triggeri ng controls for α stable
disp lay . Set the Sec/Div switc h for α sweep rate wh ic h
shows th ree or more division s between the measureme nt
points, if possible .

8 . Ad just the vertical Positio n co ntrols to b ring the
measurement points to the ce n ter horizontal reference
line .



9 . Adjust the h orizontal Position control so the
Ch annel 1 (or left p lug-in) waveform (refere nce) crosses
t h e center horizontal line at α vertical graticule line .

10 . Measure the horizontal distance between the two
measurement points (see F ig . 1-10) .

11 . M ulti ply the measured distance by the settin g of
the Sec/Div switc h.

EXA MPLE : Assume that the Sec/Div switch is set to
50 μs a nd the horizontal distance between measurement
poi nts is four d ivisio n s . U sing the formula:

Sec/Div

	

horizontal

Del
Time

ay
=

	

switch

	

Χ

	

distance

	

= (50 μs) (4) = 200 μs
setting (d ivisions)

The time d elay is 200 microseco nds .

Chann el 1, or left

	

Channel 2, or center
plug-in ( reference)

	

plug-in

tftfti ti~ι+"~α~~

σσ~rι
F ig . 1-10 . Measuring time difference between two pulses.

M ulti-trace Phase Difference Measurement

Phase comparison betwee n two or more signals of the
same frequency can be made usin g adual-trace pl ug-i n or
two single-trace plug-ins . This method of phase difference
measurement can be used up to the freq uency limit of the
vertical system . To make th e comparison , use the follow-
ing procedu re :

1 . Set the in put cou pling switches of t h e amp lifier
cha nnels to either ac or dc .

2.

	

Setthe Display switch on the time-base un it to either
Chop or Alt. In gen eral, C ho p is more suitable for low-
frequency signals and th e Alt position is more suitable for
h ig h-frequency sig nals . M ore information on determin ing
th e mode is given under Vertical Display M ode in th is
section.

Operating Information-5440

3 .

	

Set the vertical plug-in triggering switches to trigger
thedisplay on Channel 1 (or left plug-in ) andCh annel 2 (or
center plug-in ) .

4.

	

Connect th e reference signal to the Chan nel 1 in put
connector and comparison signal to the Channel 2 (or
center plug-in) input connector. The reference signal
sh ou ld p recede thecomparison signal in time . Use coaxial
cables or p robes wh ich have similar time-delay
characteristics to connect the sig nals to the input co nnec-
tors .

5. If the signals are of opposite polarity invert th e
Channel 2 (or center plug-in ) d isplay . (Signals may be of
opposite polarity d ue to 180° phase d ifference; if so, take
th is into accou nt i n the final calculation.)

6.

	

Set th eVolts/Div switc h es and th e variable Volts/Div
co n trols so th e d isp lays are eq ual a nd about five divisions
in amplitude .

7 . Set the time-base triggering controls to obtai n α
stable d isplay. Set the Sec/Div switch to α sweep rate
wh ich d isp lays about one cycle of the waveform .

8 . Move the waveforms to the center of th e graticule
with t h e vertical Position controls .

9 . Turn the variable Sec/Div control until one cycle of
the reference signal (Chan nel 1, or left plug-in) occupies
exactly eig ht division s between the seco nd and tenth
vertical li nes of the graticule (see Fig . 1-11 ) . Each division
of th e graticule represents 45° of the cycle (360° - 8
divisions =45°/divisio n) . The sweep rate can be stated in
terms of degrees as 45°/division.

Chann el 1, or left

	

Channel 2, or center
plug-in (reference)

	

plug-in (laggi ng)

ι

t

ί
Horizontal -r -̀
distance ι

τ

	

τ
ι

	

ι
~_8 Divisions

ι

	

(360 o) ι

F ig . 1-11 . Measuri ng phase difference.
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10 . Measure the h orizontal difference between cor-

	

EXAMPLE: If the sweep rate were increased 10 times
responding points on the waveforms.

	

with the magn ifier, the magn ifier sweep rate s hould be
45°/d ivision _ 10 = 4.5°/d ivision. Fig . 1-12 shows th e
same signals as used in Fig . 1-11, but with the Swp Mag

11 . Multi ply the measured distance (in divisions) by

	

butto n pushed in . With α horizontal differe nce of six
45°/division (sweep rate) to obtain the exact amou nt of

	

d ivisio ns the phase d ifference is :
ph ase difference .

magnified
Phase

	

horizontal

	

sweep rate
Difference=difference Χ (degrees/=(6)(45°)=27°EXAMPLE: Assume α horizontal d ifference of 0 .6

.

divisio n with α sweep rate of 45°/d ivision as shown in F ig . (divisions) d ivision)

1-11 . Use the formula:

	

The phase d iffere nce is 27° .

Ph ase

	

horizontal

	

sweep rate
Difference = differen ce Χ (degrees/ =(0.6)(45 0 )=27o

(divisions) division)

The phase difference is 27° .

High Resolution Phase Measurement

Chann el 1, or left

	

Channel 2, or
plug-in (reference)

	

center plug-in
ι

	

'

	

Ί

Ι

	

Ι
Ι

More accurate d u al-trace phase measurements can be
made by i ncreasi n g the sweep rate (with outchanging th e
variable Sec/Div con trol setting) . One of the easiest ways

	

ι
to i ncrease th e sweep rate is with the Swp Mag (10Χ)

	

ι

	

Horizontal

	

ι
ι 4

	

difference -~ ι
button on the time-base u nit . The magnified sweep rate is

	

ι

	

ι
automatically indicated by the crt readout and knob-skirt
scale-factor readout .

	

Fig . 1-12 . H ig h-resolution phase dif ference measurement with
increased sweep rate .



The electrical specifications are valid only if (1) the inst rument has been calibrated at an ambient

temperature between +20°C an d +30°C; (2) the instrument is operating at an ambient temperature
between O' C and +500 C, unless otherwise noted; (3) each plug-i n must be operating (fully i nstalle d ) in α

calib rated system .

Characteristics

Input Sig nal Amplitude
(Differential)

SPECI FICATION AND
PERFORMANCE CHECK

Performance Requirements

Bandwidth (6-Divisio n Refere nce)

	

Dc to at least 90 MHz with α
~ 067-0680-00 Calibration F ixture .

R isetime (6-Divisio n Reference)

	

3.9 ns or less with α 067-0680-00
~ Calibration Fixture .

Aberrations (6-Divisio n Referen ce) 6ο/οor less measu red with α 067-0680-00
Calibration Fixture .

Position Effect on Aberrations
(6-Division Reference with
α 067-0680-00 Calibration
Fixture)

Vertical Centering

Delay Li ne Length

Modes
Rate

Cho p

Alt

REV. Α, JAN . 1977

Dc to at least 60 MHz with α
calibrated 5Α48 .

5 .8 ns or less with α
calibrated 5Α48 .

3ο/ο or less measured with α
calibrated 5Α48 .

Chop and Alt.

SPE CIFICATION

TABLE 2-1
Vertical Amplifier

50 kHz +50ο/ο -30ο/ο ; 3 μs on, 2 μs off.

Once every two sweeps .

140 ns .

Section 2-5440

Supplemental Info rmation

50 mV/division ±2ο/ο . Less than 0.5 ο/ο
difference between left and right
vertical pl ug-i n compartments .

Front corner aberrations of
+step or -step response signal
should not exceed ±6 ο/ο when th e
waveform is positioned not more
than 1 divisio n beyond graticu le
cente r .

W it h in ±0.5 d ivisio n of graticule center.
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Bandwid th

Χ -Υ Operation

External In put

Input Voltage

Geometry

Orthogonality

Phos phor

Deflection

2-2

Characteristics

Horizontal Centering

Usable Frequency Range

Inp ut Im pedance

Maximum Safe Input

Characteristics

Photogra ph ic Writing Rate

Acceleration Potential

Dc to at least 2 MH z .

TABLE 2-2

Horizontal Amplifier

Performance R equirements

Less than 2° phase sh ift from do to at
least 20 kHz.

C haracteristics

	

Ι

	

Performance Requirements

+5 V turns crt beam on from off cond itio n .

-5 V turns crt beam off from on condition .

Dc to 2 MHz.

Resistance : 10 kΩ.
Capacitance : 40 p F.

50 V (dc + peak ac) .

90° ±0 .7o .

15 kV .

TABLE 2-3

Ζ-Axis Amplifier

TABLE 2-4

Display

Perfo rmance Requiremen ts

Bowing or tilt < 0.1 division .

90 cm/μs, using α C-59 camera and Polaroid
3000 speed film .

Ρ31 standard; Ρ7 an d Ρ11 optional .

E lectrostatic, with mesh magnification .

Supplemental I nformation

8-d ivisio n signal used as α
reference .

With i n 0 .5 d ivision of graticule center .

Supplemental Information

Supplemental Information



Power L i n e I n put

L ine Voltage (RMS)

Line Frequency

In put Power

Fuse Data

Calibrator

Voltage

Current

Frequency

Intensity Range

Location

Graticule

Scale

Characteristics

Characteristics

Characteristics

Scale Color and Type

N ormal

Optional

Beam Finder

TABLE 2-5

Power Supply and Calibrator

Performance Requirements

	

I

	

Supplemental Info rmation

Nominal 100 V, 110 V, 120 V, 200 V,
220 V, 240 V ±10ο/ο .

50 to 400 Hz.

100 W maximum at 120 V ac, 60 Hz .

1 .25 Α slow blow (120 V ac) .
0.7 Α slow blow (240 V ac) .

400 mV, +1%.

4 mA, ±1%.

Twice the power line frequency.

TABLE 2-6

Readout

Performance R equirements

TABLE 2-7

M iscellaneous

Performance Requirements

8 χ 10 divisions with 1 .22 cm/Div .

White internal graticule lines .

Black internal graticule lines.

Limits trace within viewing area and
intensifies trace.

Specification and Performance Check-5440

Supplemental Information

Off to full brightness . Readout
inoperative when READOUT
INTENS fully counterclockwise in
detent position.

Top words are disp layed in top major
graticule division between left and
right extreme graticule lines. B ottom
words are displayed in bottom major
graticule division between left and
right extreme graticule lines.

Supplemental Information

2-3
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Temperature

O perating

Storage

Altitude

O perati ng

Storage

Vibration

Operating a n d
Non-Operating

Sh oc k

Transportation

Finish

Characte ristics

Operating and
Non-Operating

Parameter

Net Weig ht of Cabinet Version
with Feet and Handle

Overall Dimensions

Overall rac k depth

See Fig . 2-1 .

19 i nches .

TABLE 2-8

Environmental

Performance Requirements

O' C to +501 C .

-400 C to +70'C .

To 15,000 feet .

To 50,000 feet .

With the instrume n t complete and
operating, vibration freq uency swe pt
from 10 to 50 to 10 Hz at 1 mi nute per
sweep . Vibrate 15 mi nutes in each of
the three ma jo r axes at 0.015" total
displacement . Hold 3 minutes at any
ma j or resonance, or if none, at 50 Hz .
Total time, 54 min utes .

30 g's, 1/2 sine, 11 ms d uration, 2
shoc ks in each d irection along 3
ma jor axes for α total of 12 s hoc ks .

Qualified un der National Safe Transit
Committee Test Proced ure 1 Α ,
Category ΙΙ .

25 Ibs (11 kg) .

TABLE 2-9

Physical

Information

Supplemental Information

Anodized aluminum panel with gray vinyl coated frame . Blue-vin yl coated cabinet .



20.4"
(51 .8 cm) (1 .5cm) 1 -

	

(21.3cm)

19"
(48.3 cm)

(2 .1 cm)

Fig . 2-1 . Illust ration showing dimensions of the cabinet ve rsion of the 5440 .

Table 2-10 lists th e maximum current draw and Main
Interface p i n assig n ment for only those power supply
voltages recommended for operating external electronic
equip ment .

Specification and Performance Check-5440

+5 V

-15 V

5.25"
(13.3cm)

5.25"
(13.3cm)

600 mA

1 .5 Α

600 mA

--30 V

	

~-

	

240 mA

8.4"

8.4"
(21 .3cm)

POWER TO EXTERNAL EQU IPMENT

	

TABLE 2-10
Power Available to External Equipment

W it h the plug-in units removed from th e Oscilloscop e,
th e un used power capability of th e Oscilloscope power

	

Power Supply
supplies may be used to operate external electronic

	

Voltage
equipment. The recomme nded access to the power
supp lies is th rough the Main Interface circuit board.

	

+200 V
Special equipment is available from Tektronix, Inc. to
facilitate connection to the individual power sup ply

	

+30V
voltages . Order th e equi pment th roug h your local
Te ktro nix Field Office or rep resentative .

	

+15V

Maximum

	

M ai n Inte rface
Curren t

	

Pin Number

30 mA

	

Ι

	

Α1

240 mA

	

Ι

	

Α5

Α6

132

Β6

Β5

2139-15
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Introduction

Th is proced ure checks t h e 5440 electrical charac-
teristics agai nst the performance req uirements that
a ppear i n the Specification section of this manual . If the
instrument fails to meet the req uirements given in th is
performance ch eck , the adjustment procedure s h ould be
performed . Th is p rocedure can also be used by an
incomin g inspection facility to determine acceptability of
performance .

Tolerances that are specified in th is performance check
p rocedure apply to the instrument under test and do not
include test equipment error.

Desc ription

Oscillosco pe

Digital volt-
meter'

DC voltmeter
(vom)'

Calibration
generator

Time-mark
generator

Pulse generator

Medium-frequency
signal generator

2-6

PERFORMANCE CHECK

TABLE 2-11

Test Equipment Required

L ist of Test Equipment Requirements

Perfo rmance
Requirements

	

Application

Bandwidth d o to 1 MHz ;

	

LV power sup ply
minimum deflection factor,

	

ripp le c heck.
1 mV/div ; sweep rate,
1 ms/d iv .

Range, zero to 200 volts;

	

LV power su pply
accuracy, with in 0 .1 ο/ο .

	

chec k and ad just-
ment.

Range, zero to 3000 volts ;

	

HV power supply
accuracy, ch ecked to with in

	

chec k .
1 ο/ο at 3000 volts.

Amplitude calibration,

	

Vert and Horiz
10 mV to 1 V ; accuracy,

	

gain chec k an d
±0.25% into 1 ΜΩ output,

	

adj ustme n t .
sq uare wave at approximately
1 kHz.

Marker outputs, 5 ns and

	

Sweep timing
10 ns ; accuracy, with in 1% .

	

checks and adjust-
ment at 5 and 10 ns .

Pulse duratio n , 10 ns

	

Vert compensatio n
or less ; pulse amplitude,

	

check and
.5 V to at least 5 V i nto

	

ad justmen t .
50 Ω load .

Sinewave output, to at

	

Vertical band
least 60 MHz, leveled;

	

width c h eck.
output amplitude 5 V
Ρ-p; accuracy, 2% .

The following test equipment, orequivalent, is required
to perform the performance chec k and adjustment
procedure. Test eq ui pment c haracteristics listed are th e
mi nimum required to verify the performance of the
equipment u nder test . Substitute eq uip ment must meetor
exceed th e stated req uirements . All test eq uipment is
assume d to be operating with in tolerance .

Special test devices are used where necessary to
facilitate the proced ure. Most of these are available from
Tektronix, Inc. and can be ordered th roug h your local
Tektro nix Fiel d Office or representative .

Examples

α . Tektron ix 5110,
5Α 13Ν,513 10Ν .

α . Tektronix DM 501
Digital Multimeter.'

α . Tri p lett Model
630ΝΑ .

b. Simpson Mod el 262

α . Tektron ix PG 506
Calibration Generator .'

α . Tektron ix TG 501
Time-Mark Generator .'

α . Tektronix PG 501
Pulse Generator .'

α . Tektronix SG 503
Signal Generator .'



Description

Amplifier pl ug-in
un it'

Time-base u n it

Calibration fixture

Coaxial cable
(2 required )

1Χ passive probe

Termi nation

Τ-conn ector

Screwdriver

P reliminary Procedure

TABLE 2-11 (cont.)

List of Test Equipment Requirements

Performance
Requirements

	

Application

	

Examples

Bandwidth , do to 60 MHz;

	

Vert and Horiz

	

Ι

	

α . Tektronix 5Α48
d isplay mode, CH 1 and

	

gain c h eck and

	

Amplifier plug-i n
d ual-trace ; deflection

	

adjustment.

	

unit.
factor, 5 mV to 10 V/d iv .

Sweep rate, at least

	

Sweep timing c heck
5 ns/div .

	

and adjustment.
Used to provide
sweep th roug hout
procedure .

Produces gain-c heck and

	

Vert an d H oriz
pulse-response waveforms.

	

gain c heck and
ad justment.

Im peda nce, 50 Ω ; le ngth ,

	

Provides signal
42 inc h; connectors, b n c.

	

interconn ection .

Compatible with 5A-series

	

Calibrator signal
amplifiers used in the

	

check.
oscillosco pe.

Im pedance, 50 Ω ; accuracy,

	

Vert chec k and
with in 2ο/ο ; conn ectors, bnc .

	

adj ustment.

Con nectors, bnc .

	

External Z-axis
am p lifier chec k .

3-inch shaft, 3/32 i nch bit .

	

Adjustments .

Specification and Performance Chec k-5440

α . Tektron ix 51344
Time-Base unit .

α . Tektronix Calib ra-
tion Fixture
067-0680-00.

α . Tektronix part
012-0057-01 .

α . Tektronix Ρ6028
Probe .

α . Tektronix part
011-0049-01-

a. Tektronix part
103-0030-00 .

α . Xcelite R3323 .

'Required only for Ad justment procedure. Αhigh-voltage probe can be used with the DM501 in lieu of the DC voltmeter. Order
010-0277-00 .

'Requires TM 500-Se ries Power Module.
'Additional amplifier, such as 5Α24Ν , required to check dual amplifier operation.

4. I nstall α vertical amplifier unit into the left vertical
1 . Ensure that the line voltage selector block has been

	

compartment of the 5440 .
in stalled on the correct li ne selector pins on the Low
Voltage and Calibrator circuit board and that th e
regulating range includes the applied linevoltage . Referto

	

5. Install α time-base u nit i n the horizo ntal com part-
the Operating Voltage section of th is manual .

	

ment of the 5440 .

2. Ensure t h at all test equipment is suitably adapted to
the applied line voltage .

	

6. Connect the eq uipment under test and the test
equipment to α suitable li n e voltage source . Turn all

3 . If app licable, install the TM 500-series test equip -

	

equipment on and allow at least 20 minutes for the
men t into the test equipment Power Mod ule.

	

equipment to stabilize .
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Initial Control Settings

Set th e following controls during warm-up time :

PERFORMANC E CHECK PROCEDURE

1 . Check Trace Alignment

α . Position the horizontal trace over the center
h orizon tal graticule line .

c . Press the POWER switch to turn off the
Oscilloscope .

d . I nterchange the amplifier and time-base units in
their respective compartments . Pull the POWER switch to
on .

e . Position the vertical trace over the center vertical
graticule li ne .

2-8

Oscilloscope

Intensity, Focus

	

Set for well-define d trace
an d normal brightness .

Am plifier Plug-In

Display

	

On .
Position

	

Centered .
C H 1 Volts/Div

	

.1 .
C H 1 Cal

	

Fully clockwise .
C H 1 Input coup l ing

	

Dc.
Trigger

	

CH 1 .
Mode

	

CH 1 .

Time Base Plug-in

Display

	

Alternate .
Position	Centered .
Main Sec/Div

	

1 ms .
Main Varia ble

	

Cal .
Swp Mag

	

Off.
Triggering

	

+ Slope,
Auto Trig,
AC Cou p l .

Trig Source

	

Left .

b . C HE C K-For alignment error of .1 division or less .

f .

	

C HECK-For alignment error of .1 division or less .

2 . Check Geometry

α . Set the FOC US and INT ENSITY controls for α well-
defined trace, extending vertically above and below the
graticule area .

b . CHECK-Vertical bowing and tilt of th e trace d isplay
is less than .1 d ivision when positioned horizontally across
th e e ntire graticule area .

c . Press th e POWER switch to turnoff the Oscilloscope
an d interc hange the amplifier and time-base units .

d . Pull th e POWER switch to on .

3 . C heck Beam Finder

α . Press th e BEAM F INDER switc h .

b . CHECK-Th e display is com pressed with i n the
graticule area and is intensified .

c . Press and h old the BEAM FI ND ER switch in, then
rotate the position control of the vertical amplifier and the
time-base un it fully cloc kwise and countercloc kwise .

d . CHECK-The d isplay is com pressed with i n the
graticule area and is in tensified .

4 . Check Trigger Amplifier

α . Conn ect α 60 MHz sine-wave sig nal from the MF
(Medium Frequency) generator to th e vertical am plifier
input, usi ng a42 inch bnc cable and α 50 ohm termination .

b . Set th e vertical amplifier and ge n erator controls to
obtain α signal amplitude of 1 ma jor d ivision .

c . Set th e time-base unit for 20 ns/div (SWP MAG on)
and ad j ust the trig level control for α stable display .

d . CHECK-That α stable d is play can be obtained .

e . Press th e POWER switch to turnoff the Oscilloscope
an d c hange t h e amplifier from the left vertical compart-
men t to the center compartment .

f .

	

Pull the POWER switc h to on, select the right trigger
source, and re peat parts b through d of this step .
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g . Discon nect the bnc cable and termination from the

	

c. CHE CK-For two traces for the left amp lifier (o n e

vertical am p lifier input connector and release the SWP

	

foreac h channel), then two traces for thece nter amplifier,

MAG pushbutton .

	

alternately . (If α single-c h annel am p lifier is used instead of

the second d ual-trace amplifier, th e sin gle-channel trace

5. Check Alternate Operation

	

will appear twice for each alternation .)

α. Push both CH 1 and CH 2 push buttons i n .
d . Press th ePOWER switch to turnoff the Oscilloscope

and interchange the twovertical am p lifiers i n their respec-

b. Set th e time-base unit for 10 ms/div and position the

	

tive compartments . Remove thevertical am p lifier from the

traces about two divisions apart .

	

center com partment . Pull the POWER switc h to on .

ΝΟΤΕ
c . Turn the time-base Sec/Div switch throughout its

range .

	

The 5Α48 is used for the vertical system perfor-
mance procedure . Wh en α different amplifier plug-in
is used to verify vertical specifications, the os-

d . CHECK-Trace alternation at all sweep rates (ex-

	

c ίlloscope system frequency response may be
cept AMP position) . At faster sweep rates, alternation is

	

degraded .
not appare nt ; instead, display appears as two traces on the
screen .

8 . Check Vertical Gain

e . P ress the POWER switch to turnoff th e Oscilloscope
a n d ch ange theamplifierfrom thecenter vertical compart-
ment to the left compartment .

f . Pull the POWER switch on and repeat parts α
through d of this step .

α . P us h the C HOP button in on the time-base un it .

b . Turn the time-base Sec/Div switch throughout its
range .

c . CHECK- For d ual-trace disp lay at all sweep rates,
without alteration (excep t AMP positio n ) .

d . P ress the POWER switch to turnoff th e Oscilloscope
and cha nge the amplifier from th e left vertical compart-
ment to the center compartmen t .

e . Pull th e POWER switch to on and repeat parts α , b,
and c of th is step .

7 . Check Alternate Operation Between Amplifiers

α . Connect α 1 kHz s quare-wave sig nal from the
calibration Generator to th e amplifier i np ut, using α 42-
in ch b nc cable . Set th e time-base Sec/Div to 1 ms .

b . Set the amp lifier and generator controls to obtain α
five-volt reference signal . Center the disp lay .

6 . CheckChop Operation

	

c. CHECK-The crt d isplay for α vertical deflection of 5
d ivision s ±0 .15 division (±3 ο/ο ) .

d . Press th e POWER switch to turnoff the Oscilloscope
an d remove the amplifier from the left vertical compart-
ment a nd install it i n the center compartment . Pull the
POWER switch to on .

e . CHECK-The crt display for α vertical deflection of5
d ivisions ±0.15 division (±3 ο/ο ) .

f . Disco nnect th e bnc cable from the 5Α48 in put
con nector .

9 . Check Vertical Compensation

α . Set the amplifier CH 1 VO LTS/DIV switch to .1 .
Connect the pulse generator to th e C H 1 in put connector
with the 42 inch cable and α 50 ohm termination .

α . Install α second vertical dual-trace plug-in unit in th e
left plug-in compartment and set its controls for dual-
trace o peratio n .

	

b. Set the time-base unit for α calibrated sweep rate of
20 ns/d iv and triggering for auto mode, ac coupled, and
RIG HT trigger source . Ad just th e trigger level control fora

b . Set the time-base Ch op push button to its out

	

stable disp lay, triggered on the risi n g portion of α 1 MHz
positio n and the Sec/Div switc h to 20 ms/div .

	

pulse . Center t he pulse horizontally on th e graticule .

2-9
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c . C HEC K-For optimum square lead in g corner and

	

NOTE
flat top on α 5-d ivision displayed pulse with aberrations
not to exceed +0.15 or --0 .15 division, with total peak-to-

	

The 5Α48 amplifier is used for the horizontal system
pea k aberrations not to exceed 0.15 division .

	

adjustment procedure . When α different amplifie r
plug-in is used to verify horizontal specifications,
the amplifier frequency must be considered .

d . Press the POWER switc h to turnoff th e Oscilloscope
an d install the amplifier in th e left compartment . Pull the
POWER switc h to on .

	

11 . Check Horizontal Gain

e . Push in the LEFT Trigger Source button . Ad just
trigger level con trol for α stable disp lay, triggered on the
rising portion of the pulse . Center the pulse horizo ntally
on the graticule .

f . CHE C K-For optimum square leading corner and
flat top on α 5-division dis played pulse with aberrations
not to exceed +0.15 or -0 .15 d ivision , with total pea k-to-
peak aberrations not to exceed 0 .15 division .

10 . Check Vertical Bandwidth

α . Disconnect the bnc cable from the pulse generator
and connect it to the output co nnector of the MF
generator .

b . Set t h e amplifier VOLTS/D IV switch to . 1 and ad just
the MF generator controls for α 6-division disp lay, at α
frequen cy of 50 kHz . Center the d isp lay on the graticule .

c . Set the time-base unit for α sweep rate of 10 μs/d iv .

α . Press th e POWER switch to turnoff the Oscilloscope
and interchan ge the amplifier and the time-base un its i n
th eir respective compartments . Pull th e POWER switch to
on .

b . Connect α 1 kH z sq uare-wave sig nal from the
Calibration Generator to the amplifier i np ut connector,
usi ng α 42 inch bnc cable .

c . Set the amp lifier and generator controls to obtain α
five-volt refe rence signal . Center the display between th e
second and seventh vertical graticule li nes .

d . CHEC K-The crt d isplay for α horizontal deflection
of 5 d ivisions ±0 .15 d ivision .

e . Disconnect th e bnc cable from the am plifier in put
donnector .

12 . C heck Horizontal Bandwidth

α . Connect α 50 kHz sine-wave sig nal from the MF
generator to the am plifier input, usi ng a42 inch bnc cable
a nd 50 ohm termination .

d . Without changing th e outp ut amplitude, increase
the generator freq uency until the displayed am p litude is
reduced to 4 .2 d ivisions .

	

b. Set the amplifier and generator controls to obtai n α
6-division disp lay . Center the disp lay betwee n the secon d
and eigh th vertical graticule lin es .

e . CHECK-T h e ge n erator for α read ing of at least 60
mega h ertz .

c . With out chan ging the output amplitude, increase
the generator frequency until th e d is played amplitude is

f .

	

Press the P OWER switc h to turnoff th e Oscilloscope

	

reduced to 4 .2 d ivisions .
an d install the amplifier in the center com partment . Pull
t he POWER switch to on .

d . CHECK-The ge n erator for α read ing of at least 2
mega h ertz .

g . Re peat parts b through e for the center vertical
com partmen t .

e . Press the POWER switch to turnoff the Oscilloscope
and interc h ange the amplifier an d th e time-base units in

h . Discon nect the bnc cable a n d termination from the

	

their respective compartments . Pull the POWER switch to
amp lifier input con nector .

	

on.



13 . Check 10 ns Timing

	

ΝΟΤΕ

Α 5842 time-base or α time-base having α 10 ns
sweep must be used .

	

15. Chec k Readout Modes

α . Disconnect the bnc cable and 50 o hm termi nation
from the amplifier i n put connector and conn ect th e time-
mark ge nerator signal to th e input connector .

b . Set the time-mark generator for 10 nanosecond
markers . Set the deflection factor of the amplifier so th e
markers are at least five divisions in am plitu de .

c . Set th e time-base unit for α sweep rate of 10 ns/div .
Ad j ust the time-base triggering control for α stable
display .

d . CHECK- For one 10 nanosecond mar ker per divi-
sion over the center eig ht graticule divisions of the d is play
(position as necessary) . Sweep accuracy is ±5 ο/ο over the
entire sweep , excluding the first 30 and the last 100 ns of
th e magnified sweep .

14 . Check 5 ns Timing

Specification and Performance Check-5440

If the Readout System was deleted from the instru-
ΝΟΤΕ

	

ment (Option 1), omit step 15 .

α . Set th e time-base unit for α free-running swee p .

b . Set the READOUT INT ENSITY co ntrol for α visible
read out display .

c . Select dual-trace operation on the am plifier .

d . CHECK-That the characters are d isplayed at the
top and bottom of the crt . Characters do not touch or
overlap and th ey correlate to the respective volts/ d iv d ial
settings .

e . R otate both CH 1 and CH 2 CA L controls coun-
terclockwise .

f .

	

CHECK-That α > symbol is displayed at t h e left of
the readout character . Return the CA L co n trols to th e
calibrated position (fully clockwise) .

g . Rotate t h e time-base MAIN SEC/DI V control
t h roug hout its range .

NOTE
h . C HEC K-That the characters are displayed at the

This step can be performed only with α time-base

	

top-center of the crt . C haracters do not touch or overlap
unit having α 5 ns sweep rate, such as Tektronix

	

and they correlate to the respective s/div d ial settings .
5844 .

i . Rotate th e MAIN VARIA BLE control coun-
α . Press the POWER switch to turnoff the Oscilloscope

	

terclockwise .
and install an app ropriate time-base un it in the h orizontal
compartme n t . Pull the POWER switc h to on .

j .

	

C HE C K-That α > symbol is d isplayed at the left of
the readout character . Return the co n trol to th e calibrated

b . Set the time-base unit for α sweep rate of 5 ns/d iv .

	

position (fully clockwise) .
Ad j ust the time-base triggering control for α stable
d is play .

k . Push the D LY'D SWP p ushbutton in on the time-
base unit .

c . CHECK- For one 5 nanosecond marker per d ivision
over the center eigh t graticule divisions of the display
( position as necessary) . Sweep accuracy is ±6 ο/ο over the

	

Ι .

	

CHECK-That c h aracters are disp layed at t he top-
entire sweep, excluding the first 30 and the last 100 ns of

	

righ t of th e crt and that characters do not touch oroverlap
the magnified sweep .

	

and they correlate to th e dly'd swp s/div dial settings .

d . Disconnect all cables .

	

m . Push the Display Mode button to MAIN SWP .

2- 1 1
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16. Check Calibrator Signal

α . Connect the 1 Χ probe to th e CH 1 input of th e
am plifier . Connect the p robe tip to the calibrator loop .

b . Set the am plifier CH 1 Volts/Div switch to .1, and
select CH 1 .

c . Set the time-base swee p rate to 5 ms/div .

d . CHECK-The crt display foravertical deflection of4
divisions ±0.04 d ivision .

e . Disconnect the 1 Χ probe .

17 . Chec k Ζ Axis Amplifier

α . Connect α 50 kHz sine-wave signal from the
generator to the amplifier input connector (use α bnc Τ
connector at the amp lifier inp ut), using α 42 inch bnc
cable .

b . Set the amp lifier and generator controls to obtai n α
calibrated five volt reference display .

c . Set the time-base un it for auto, internal triggering at
α sweep rate of 10 μs/d iv .

d . Connect the sig n al from the output of the Τ conn ec-
tor at th e amplifier input to the ΕΧΤ I NTENSITY INPUT
connector on the rear panel .

e . C HECK-The bottom portio n of the waveform is
bla nked out (reduce trace brig htness to observe Ζ axis
modulation) .

f . Turn off all equipment and remove all plug-ins and
cables .

This comp letes the Performance Check of the 5440
Oscilloscope .



CIRCU IT DESCR IPTION

Section 3-5440

Introduction

	

results in cho pped-mode vertical switch ing . The input
from the time-base un it coincid es with th e end of eac h

Th is section of the manual contains α description of the

	

sweep, and results in alternate-mode vertical switc hing .
circuitry used in the5440oscilloscope . Individual descrip-

	

The output from th e divi de-by-two portion of th e d ivi der
tion s are separated into the following parts : Interface,

	

circuit, U 780A, is sent via contacts Β21 of J610 and J620 to
Vertical Amplifier, Horizontal Am p lifier, Ζ-Axis Am plifier

	

t h e ch annel-switc h ing circuits incorporated wit h in multi-
an d

	

CRT Circuit, Low-Voltage Power Supply and	tracevertical plug-in units . Th e outputs from the divide-
Calibrator, an d Readout System . R efer to the appropriate

	

by-four portio n of th e divider circuit, U780 B , are used for
diagrams in the Diagrams section of th is manual while

	

plug-in switc h ing ; one output is sent to p in 4 of t h e vertical
reading the circuit descriptions .

	

integrated switch ing circuit to prod uce plug-in switch in g
and th e other out put is sent via contact Β21 of J630 to

INTERFAC E CIRCUIT

	

prod uce d ual-sweep switc h ing i n dual-time-base units .
T h e vertical mode switch ing seq uence a nd some of the

The interface circuit provides an interconnection of

	

display combination possibilities are discussed in the

sig nals, logic levels, an d power-supp ly voltages between

	

Operating Instructions section of th is manual .

plug-in units and the oscilloscope mainframe . It incor-
porates circuits that determine the vertical display mode
and amplify the vertical and horizontal display signals .
Functions of i nterconn ections not d iscussed are labeled

	

Vertical Amplifier and Vertical Integrated Switch ing
on th e I nterface diagram .

	

Circuit

Cho p Oscillator

	

Emitter followers 0600, 0604, Q610 an d 0614 provide α
h ig h -imped a nce i np ut to t h e vertical amplifier and vertical

T he c h op oscillator p roduces α 200-kilohertz square-

	

i ntegrated switch ing circuit, U 620 . T h e vertical amplifier
wave signal for chopp ing between vertical p lug-ins and	inputresistan ce for the oscillosco pe main frame is
amplifier chan nels within the p 1U g-ins . Th is multivibrator

	

determi n ed by R601, R605, R611 and R615 .
circuit co n sists of U770A, U770B , and associated passive
com ponents . When the multivibrator receives α chop
actuate level (+5 volts), it free-runs at α 100 kHz rate . (The

	

The vertical integrated switch ing circuit permits only
c hop actuate level is routed th rough the vertical plug-ins

	

o ne of t h e two vertical plug-in signals to pass to the
to the time-base unit, and is present at contact Α20 of J630

	

vertical

	

outp ut

	

amplifier ;

	

t he

	

level

	

at

	

pin

	

4 of

	

U620
wh en α multi-trace disp lay is req uired and t he time-base

	

determines the plug-in signal that is passed to the vertical
Display switch is set to C h o p .) The ch op actuate level also

	

amplifier . Wh en the Dis play ON p us h butto n (on th e rig ht
disables 0770, locking out alternate-d rive pulses . The

	

vertical p lug-in) is dep ressed, -30 V is connected to
multivibrator has two outputs ; one is sent throug h buffers

	

contact Β 18 of J 620, turn i ng 0680 on . Th is increases the
to th e divider circuit as α timi ng signal, and t h e other is

	

voltage level on pin 4 of U620, allowing the signal from the
sent to the U770D an d U770C circuit to blan k the ch op-

	

rig ht vertical plug-in to pass . If t h e leftvertical plug-in isto
switch ing tra n sients .

	

be displayed, the voltage on p in 4 of U 620 is decreased by
applying -30 V th roug h contact

	

B18 of J610 to R688 . T he

Divider Circuit

	

signal from the left p lug-in now passes th roug h U620 . If,
however, both p lug-i ns have an "on" logic level, the two

The d ivider circuit produces the display switching

	

logic levels ap plied to 0680 cancel each other and th e
sign al for both the Alternate and Cho pped switching

	

signal from the divider circuit controls the p lug-in signal
modes . Th is circuit is com posed of U780 and its discrete

	

passed . In the chopped switc h ing mode, the switch ing
passive com po nents, w h ic h is connected as α pair of JK

	

between pairs of am p lifiers occurs at α 50 kHz rate
fli p-flops . Each flip-flop is α divide-by-two counter, the

	

(switc h i n g occurs on bot h t he negative and positive-going
first one d rivi ng the secon d . The d ivider circuit is activated	gtransition),and in the alternate mod e, switching occurs
by α negative goi n g tran sition , wh ich can come from eit h er

	

at the end of every secon d sweep . If neither p lug-in has an
the ch op oscillator or from the time-base plug-in unit via

	

"on" logic level, the level at pin 4 of U 620 is suc h that t h e
groun ded-base am plifier 0770 . The chop oscillator in put

	

left plug-in signal passes to th e vertical am plifier .
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The gain of the vertical amp lifier portion of U620 is set

	

Ζ-Axis Signal
by resistors R620 (left p lug-in amplifier) a n d R626 (center

	

The gate signal from th e Α and Β sweeps are added onp lug-in am plifier) . The vertical outputsignal at pins 12 an d	thei nterface circuit board . The combined Α and Β gate13 of U620 goes to α grounded-base stage consisting of

	

signal is also summed with the trace intensification and0640 a n d 0660 . 0640 and 0660 change t h e do level of the

	

chopped	blan k ing signals before being supplied, viavertical sig nal so that it is compatible wit h the vertical

	

contact 4 of Ρ755, to the display mod ule as the Ζ-Axisamp lifier in th e Disp lay module . 0630 and 0650 act as

	

sign al . Diode CR761 limits th e combined signals οη t heZ-both α current source for th e grou nded base stage and an

	

Axis sig n al line . C766 and R766, wh ich are in parallel with
i nsertion poi nt for the vertical readout and trace separa-

	

the inp ut to the Ζ-Axis amplifier, serve to increase the risetion information .

	

time of the Ζ-Axis signal .

Trace separatio n information fro m contact Β 16 of J 630
is su pplied to the emitter of 0650 via 0674 . Trace
separation i nformation is only available wh en α dual time
base p lug-in is used .

The vertical CH switc h OFF signal is supplied to Q670
where it causes 0674 to be reverse biased durin g readout
time, th us bloc k ing the trace separation information . The
signal also goes to p i n 6 of U620 w here it is used to prevent
any vertical sig nal outp ut from U620 durin g readout time .
During the time of th e vertical CH switc h O FF sig nal,
vertical readout signal information is su pplied to the
emitter of 0630 .

Horizontal Am plifier

The horizo ntal am plifier consists of an emitter follower
stage (0740, 0744) and α gain stage (0748, 0752) . The
gain setti n g resistor is R750 . Th ermistor RT754 and
resistor R756 provi de α tem perature compensation
networ k for t h e am plifier .

Trigger Amplifiers

T h e vertical amplifier circuit p rovides the final
amp lification for t h e vertical signal before it is applied to
the vertical deflection plates of the crt . T he vertical
amp lifier circuitry includ es the delay li ne and part of the
beam finder circuit, wh ich reduces t h e final drive to
compress an over-scanned display to within t h e viewing
area of the crt .

Delay L ine

VERTICAL AMPL I F IER

Delay line D L100 provides approximately 140 ns of
delay for t h e vertical signal . . Th is allows the time-base
circuits time to initate α sweep before the vertical signal
reaches th e crt deflection plates . T h is delay of t h e vertical
signal allows the leading ed ge of the signal originati ng the
trigger pulse to be disp layed when using internal trigger-
ing .

T h e d elay li ne has α ch aracteristic in put im peda n ce of
about 50 oh ms, or about 100 ohms from side-to-side .

Amplifier
Left Vertical Plug-in . Α nominal 250 mv/division,

si ngle-ended, i np ut sig nal is applied to the inp ut stage ο f α

	

The vertical

	

amp lifier consists of α h ig h	ban dpass
two stage am p lifier from contact Α4 of J610 . The first

	

three-stage para phase am p lifier h aving an input sensitivi-
stage, α parap hase amplifier, consistin g of 0700-Q708

	

tΥ of approximately 25 m V/d ivision an d α voltage gain of
am p lifies the signal by 1/4 . Thesecond gain stage consists

	

about 160 . T he amp lifier is d ifferentially d riven at th e
of 0710 and 0715, R713 sets the stage gain . The outp ut

	

bases of 0100 and 0125 by the input signal from the delay
sig n al amplitud e of the trigger am plifier depen ds upon the

	

line . R100 an d R125 terminate the delay line .
i np ut impedance of the time-base trigger circuit at con-
tacts Α3 and Β4 of J630 . Time-base plug-ins designed for
th e 5100-series oscilloscope h ave α h ig h input impedan ce,

	

The first amplifier stage consists of 0100, 0106, 0125,
wh ich results in α signal amp litude of 240 mV/d ivision .

	

and Q130 . T h e gai n of t his stage is determined byth e ratio
Time-base plug-ins designed for the 5400-series os-

	

of the feed back resistors R 104-R103 or R 128- R129 and the
cilloscope have α low im pedance, w hic h results in α signal

	

emitter resistor R111 . The networ ks p arallel to the emitter
amplitud e of 50 m V/d ivision .

	

resistor com pensates for the sign al losses in the d elay
1line . R135 acts as α d o centerin g control, wh ich compen-
sates for resistive tolerance errors and crt electrical center

R ight Vertical Plug-in . T h e rig h t vertical plug-in trigger

	

error in the vertical amplifier, and allows the mainframe
Amplifier operates the same as described above .

	

in put to be sta n dardized .
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Th e next stage of am plification consists of 0148, Q170,

	

Output Amp lifier
0165, an d 0172 . Th ermistor RT157, resistor R 157, varicap Transistors

an d capacitorC160 (between the emitters ofQ148

	

ransistors Q240,Q244-Q250 and Q270-Q274-Q280

and Q165) form α thermal compensation network to

	

are connected as two separate curren t-d riven feed back

correct for freq uency loss with tem perature changes. T h e

	

amplifiers .

	

input

	

transistor

	

0240

	

(in

	

the

	

left

	

output

two R C networks (R151-C156 and R 155-C153-C155) in

	

amplifier) is an ΝΡΝ transisto
r
for better response to

e er r ι itters of Q148 and Q165, an d the RCL network in t h e

	

positive-going signals, wh ile i np ut transistor 0270 (i n the
th

lectors of Q148 and Q165, provide high frequency

	

right outp ut amp lifier) is α ΡΝΡ transistor for better
collectors negative-going signal response .
compensation .

The final am p lifier stage consists of 0180, Q188, 0182,
an d 0190 . R 175 provides a means of ad justing th e vertical

	

Negative fee dbac k is p rovided from the collectors of

amp lifier gain within α +20ο/ο range.

	

output transistors 0244-0250-0274-0280 to the base of
in put transisors 0240 an d 0270 th roug h feedback

P ush ing the BEAM FI NDER compresses an off-screen

	

networks

	

C242-R 242- R 238

	

and

	

C272-R272-R268.

d isp lay to determine its location . Th is is accom p lis h ed by

	

Variable capacitors C242 a nd C272 ad j ust the transient

turn ing off 0140, when th e BEAM FI NDER is pus h ed,

	

response of th e feedback networks to p rovide good

wh ich reduces t h e standing current in t h e final amplifier

	

linearity at fast sweep rates. The Zener d iode fast-

stage. Theis lowers t h e voltage drop across R 173 and	switching series d iode, CR242-VR 240 and CR272-VR270

R 176, whic h lowers the standing current in t h e final

	

turn on when t he swee p passes the righ t ed ge of the crt.

amplifier stage Th e lower final am p lifier stage standing

	

Th is action stop s the collectors of the outp ut transistors

current reduces t h e possible scan on the crt.

	

and sh u nts out the feedbac k networ ks, th us current
limiting the output amp lifier . Ca pacitors C240, C250, and

HORIZONTAL AMPLIF I ER CIRCU IT

	

C280 are speed-up capacitors to imp rove the amp lifier
respo n se to fast changes. Diodes CR246 and CR274

The horizontal amplifier circuit amplifies t h e push-pull

	

prevent 0244 and 0274 from going into saturation .

h orizontal deflection signal from the Interface circuit
board and ap plies it to the horizontal de f lection plates of
the crt .

Z-AXIS AMPL I F IER AND C RT CIRCU IT
In put Am p lifier

Th e crt circ ιait p roduces the h ig h voltages and p rovid es
The horizo n tal signal from the Interface circuit board is

	

the

	

co ntrol

	

circuits

	

necessary

	

for

	

operation

	

of

	

the
connected to t h e bases of 0200 and 0215 . U nder no-

	

cathode-ray tube (crt) . T h e Ζ-Axis Amplifier circuit is
signal cond itions, the bases of 0200 and 0215 are with in

	

includ ed with the crt circuit discussion, since it sets the
150 mV of ground . Resistive network R205- R207- R 210-

	

intensity of the crt d is play .
R 212-R 213, between the emitters of 0200 and 0215,
control the emitter degeneration of th is stage. R212
provides α means of ad justing t he emitter degeneration of

	

Ζ_Αχίs Amp lifier
the i n put am p lifier and thereby controls th e gain of the
horizontal amplifier, with in ±-10 ο/ο .

	

The Ζ-Axis Am p lifier is α current d riven, shu nt-
feedbac k operational amplifier wit h α voltage outp ut . T he

To comp ress an off-screen display so th at it may be

	

am p lifier consists of 0345, 0352, an d Q356 . Th efeedback
viewed on the crt, the BEAM F I NDER red ucesthe dynamic

	

path is from the 0352-0356 collectors t h roug h C350-
range of the inp ut amp lifier . T his is done by disconnecting

	

R349-R350 to the summing point at t h e base of Q345 .
CR208 in th e emitter circuitry of 0200-0215, and supply-

	

0352 an d 0356 are co nnected as α collector-coupled
i ng α reduced current th roug h current setting resistors

	

complementary amp lifier t hat p rovid es afast linearoutp ut
R205, R208, and R213.

	

sign al wh ile consuming minimum q uiescent power . 0356
acts as the pull-up transistor and 0352 acts as th e pull-

Resistors R 202 and R217 provide thermal compensa-

	

down transistor for the amplifier. Theoutput voltage from
tion for the i n p ut am plifier, while R222 provides a means of

	

the amplifier provid es the d rive sig nal to control t h e crt
correcting fordifferentialunbalance intheamplifier orcrt.

	

intensity level th rough the control-grid supp ly .



Adjustment-5440

The output voltage level of the Ζ-Axis Amplifier is

	

voltage for the crt cathode is also obtained from the Τ410
determined by the voltage drop ac ross R349 and R350 i n

	

secondary

	

winding .

	

CR412

	

half-wave

	

rectifies

	

t hereference to th e voltage level at t he summi n g poi nt for the

	

transformer output and	su pplies the 3 kV to the crtamplifier (base of Q345) . The current throug h R349-R350

	

cathode . R418 connects t he crt cathode voltage to the crtis determined by t he in put current from any combinations

	

filament to prevent cat hod e-to-filament brea kdown .
of several sources, such as I NTEN SITY control, plug-in
interface (unblank i ng, readout un blank i n g), a nd from
Q320 a nd 0335 . Q320 is an operational amplifier t h at sets

	

Diod es C R420 and CR422 providethe rectified n egative
the ΕΧΤ I NTENSITY I NPUT connector signal to α level

	

control voltage for the crt control gri d . The out put level of
suitable for proper Ζ-Axis Amplifier response . Q335 acts

	

th is supply is set by the Intens Range adj ustment, R435 .
as an electron ic switch to cause t he crt display i ntensityto

	

Diodes C R428 and C R430 cli p the crt gri d bias voltage
increase w hen the BEAM F I ND ER switch is pushed . 0340

	

from t he Τ410 seco ndary, to determine the operati ng level
acts as an im pedance-matching an d bias-setting tran-

	

at the control grid . CR428limitst h e negative excu rsions of
sistor for the Ζ-Axis Amplifier . C R 352 and current limiting

	

the bias voltage, depending upon t he output voltage of the
resistor R352 act as α protection circuit for t he Ζ-Axis

	

Ζ-Axis Am plifier ; th e positive clip ping level at t he cathode
Amplifier i n case of α high-voltage short .

	

of CR430 is set by the Intens Range adjustment . R420
conn ects t he crt grid voltage to the crt cat hod e voltage to
ensure that the crt grid is more n egative .

High-Voltage Regulator

High-Voltage Primary . Α repetitive, sinusoidal signal is

	

CRT Control Circuitsproduced by α regenerative feed back oscillator in the
p rimary of T410 and induced i nto the secondary. Current

	

In addition to the I NTEN SITY control discussed p re-
drive for the primary winding is furnished by Q410. The

	

viously, fro nt-panel FOCUS and internal astigmatism
cond uction of Q410 is controlle d by the collector voltage

	

controls have been in corporated for arrivi ng at an op-
of Q400 .

	

timum crt display . FOCUS co ntrol R440 provides t he
correct voltage for the secon d anode i n the crt . Proper
voltage for t he t h ird anode is obtained by adj usting Astig

High-Voltage Regulation . Regulation is accom plished

	

control R370 . In order to obtain optimum spot size and
by sampling t he -3 kV across voltage divider R395A-

	

shape, bot h the FOCUS and Astig controls are adj usted to
R395B . If t he output level of th e cat hode supply goes

	

provide t he proper electrostatic lens configuration in the
above th e nominal -3 kV (goes more negative), the i n put

	

crt.
base of Darlington transistor 0390 goes negative from its
quiescent 0 V. The out put of 0390 goes more positive,
reducing th e cond uction of Q400 and 0410. This reduces

	

The G EOM ad justment R 365variest he positive level on
the peak-to-peak si nusoidal signal amplitude, resulting in

	

t he horizontal

	

deflection plate s h iel ds to control t he
α red uced voltage in the secon dary of Τ410 . Conversely, if

	

overall geometry of the display . Thetrace rotation control,
the out put dro ps below -3 kV (goes more positive), 0410

	

R375, permits adj ustment of the do currentthrough beam-
will conduct more, i .e ., have α larger sinusoi dal signal

	

rotation coil L375 to align t he display wit h t h e h orizontal
amplitude . C R 395 and C395form α delayturn-οη circuit to

	

graticule lines .
prevent the crt beam from coming on immediately at
instrument turn-on . The delay time is controlled by the
time itta kesC395tocharge to+30.6 V t hroughR397from

	

LOW-VOLTAGE POWER SUPPLY AND
the +200 ν power sup ply . At t he moment t h e top of C395

	

CALIBRATOR CI RCUIT
reaches +30.6 V, d iode C R395 will tu rn on a n d clamp the
CR395-C395-R 397-R395A junction at 30 V. R402 a n d

	

The Low-Voltage Power Supply circuit provides the
C402 limit th e bandwidth of the regulator to prevent

	

operati n g power for t he oscilloscope system . Electronic
oscillations .

	

regulation is u sed, where necesssary, to provide stable,
low-ripple output voltages. The circuit also includes the
Calibrator circuit to produce an accurate sq uare-wave

High-Voltage Outputs

	

output .

The secondary winding of Τ410 p rovides t he negative
and positive accelerating potentials for the crt and the bias
voltage for the control grid .

Power is applied to the primary of transformer
Positive accelerating voltage for the crt anode is

	

Τ800/ F300/S300 th roug h the display u n it (fuse F300,
supplied by voltage quadrupler U410 . The app lied voltage

	

thermal cutout S300, Power switch S302, an d line-selector
to the i nput of U410 from t he Τ410 secondary wi nding is

	

block Ρ800 or Ρ801) . The line-selector blocks allow
about +3 kV peak-to-peak . The out put voltage of U410 is

	

changing the primary-wind i ng ta ps of T800 to fit different
about +12 kV at the crt anode . The negative accelerating

	

line requirements .
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Low-Voltage R ectifiers and U nregulate d Output

T h e full-wave bri dge rectifiers and associated filter
components in t he second aries of Τ800 provid e filtered do
voltages . The unregulate d outp uts are +200 volts, Ι-18
volts, +38 volts, -18 volts and -38 volts. The +200-volt
outputs to the dis play unit are protected by F800.

Low-Voltage Regulators

-30 Volt Supply . The -30-volt su pply, besides
provid i n g power to circuitry through out the instrument,
provid es α reference-voltage source to establis h operatin g
levels for the feed back regulators in th e -15-volt, +15-
volt, -30-volt and +5-volt su pp lies . Th e regulator for the
30-volt supply is α feedbac k am p lifier system wh ich

operates between ground and the unregulated -38 volts.
Current to the load is delivered by th e series-pass
transistor, 0940 . Th e sup ply voltage is establis hed by th e
drop across R 948, R950, and R952, wh ich is compared to
the voltage drop across VR 950 and t he emitter-base
junction of 0950 . T h e feed back path is th roug h R949,
0955, and 0958 to t h e base of Q940 . Any variataion in
output voltage d ue to ri pple, c h ange of current th roug h
the load, etc., is immed iately transmitted to the base of
0940 and nullifie d by α ch ange in 0940 conduction, t h us
maintaining α steady outp ut . T h e output of the sup ply is
set to exactly -30 volts by adjustment of R950, -30 V ad j .
Th is control sets the co nd uction of 0950, wh ic h controls
the bias levels of 0958 and Q940 . CR955 and 0958 provide
s hort-circuit protection by limiting th e current t h roug h
0940 wh e n t h e voltage drop across R940 exceeds 1 .1 V .

L ine Trigger

tablis h ed by comparing t h e su pp ly voltage sample at the
base of error sensing transistor 0894 with the reference at
t he base of error sensing transistor Q896 . Any d ifferences

	

Calibrator

Circuit Description-5440

+30-Volt Supply . The regulator for the +30-volt supply
consists of series-pass transistor Q910 anderror amplifier

0925 . Th is is α feedback amp lifier system similar to that
j ust described for the --30-volt supply . R920, +30 V adj ,
provi des an adjustment to set th e out put of the su pply at
exactly +30 volts. 0915 protects the su pp ly, if the outp ut is
sh orted , by limiti ng thecurrent demanded from t h e series-
pass transistor und er excessive load . During normal
operation, 0915 is biased off.

+5-Volt Supp ly . Th e regulator for the +5-volt supp ly
consists of series- pass transistor Q820, error am plifier
0824-Q832, and error-sensin g transistor Q838 . T his is α
feedback amplifier system wh ic h operates between +5
volts a n d --30 volts . Current to th e load is delivere d by th e
series- pass transistor, 0820 . The su pp ly voltage is es-
tablished by th e dro p across R 845 and R846 . The error
feed back path is th rough R845 to the base of Q838 . Any
variatio n i n output voltage is immediately transmitted to
th e base of 0820 and nullifie d by α ch ange in the
conduction of Q820, wh ich shifts the whole supp ly . 0830
protects the supp ly, if the outp ut is s horted , by limitin g the
curre nt demand ed by the error amplifier transistor, Q824 .
During normal operation, 0830 is biased off.

Α li n e-freq uency signal is obtained from th esecondary
of Τ800 and attenuated by R935, R936, and R937 to
provide α li ne-trigger source for the time-base plug-in
un it .

-15-Volt Supply . Th e regulator for the -15-volt su pp ly

	

CRT Heater Winding
consists of series-pass transistor 0880, error am p lifier

Α0900 an d error-se nsing transistors Q894 and 0896 . T h is is

	

separate secondary win d ing is p rovided for the crt

α feedbac k amplifier system wh ich operates between +30

	

w riting-gun heaters . T h e writing-gu n h eaters are elevated

volts and -20 volts. Current to the load is delivered by the

	

to

	

-3000 volts in the crt circuit ( d isplay unit) to maintain α

series-pass transistor, 0880 . T he su pp ly voltage is es-

	

poten tial near that of th e crt cath ode.

between t h e bases of the error-sensing transistors causes

	

The Calibrator circuit, composed of 0982, Q984, an d
α cha n ge in the 0894 collector. Ther error-sensing circuit

	

their associated passive com ponents, produces α square-
c hange is ap plied to the base of the error am p lifier, 0900 .

	

wave output with accurate amplitude and at α rate of twice
The output of the error amplifier ch anges the cond uction

	

the power-line frequency. Th is output is available at the
of th e series-pass transistor 0880 to correct for any output

	

probe test loop on the dis play unit front panel as α 4-
error. 0885 protects the su pp ly, i n the event t h e output is

	

milliampere (pea k to peak ) sq uare-wave current, or as α
sh orted , by limiting th e current demanded from t he series-

	

400-millivolt (ground to peak ) sq uare-wave voltage .
pass trnsistor tinder excessive load . During normal opera-
tion, 0885 is biased off .

The resistive-capacitive network at the base of Q982
receives α pulsating do voltage from full-wave rectifier
C R 980-CR981 and produces α nearly symmetrical

+ 15-Volt Supply . Th e regulator for the +15-volt supply

	

switc h ing signal forQ982 and 0984 . As Q984 is alternately
consists of series-pass transistor Q850, error am p lifier

	

switc h ed on and off at twice th e li ne frequency, current
Q870 and error-sensi ng transistors 0864 a n d Q866 .

	

t hroug h R986 is alternately switc hed through th e tran-
Operation of th is feed back amp lifier system is similar to

	

sistor or th roug h CR986, th e p robe test loop, and R 987,
that described for the -15-volt su pply.

	

prod uci n g the req uired test signal .
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Circuit Description-5440

READOUT SYSTEM

	

Included in the timer bloc k is the time-slot generator.

The time-slot generator has ten outputs, eac h of wh ich is
Th e Readout System provides an alph anumeric dis play

	

energized sequentially . After the ten th output is energiz-
of information encoded by t h e plug-in u n its . T his i nform-

	

ed, the first is agai n energized to repeat the cycle. The ten
tion is presented on the crt on α time-shared basis with the

	

outputs are connected to the vertical an d horizontal plug-
analog waveform d isp lay. Α schematic for t h e R eadout

	

in compartments as well as to other stages wit hin the
System is locate d at the rear of this manual .

	

readout system . Each time the first time-slot outp ut line is
en ergized , an add ress coun ter is incremented by one. The
address cou n ter counts to seven, then returns to zero . The

Display Format

	

ad dress counter's th ree outp uts are connected to various

Up to eig ht grou ps of c h aracters can be d isplayed on

	

readout system stages .

the display un it crt . T h e position of each group (word) is
fixed a nd directly related to t h e origi n ating p lug-in . Fig . 3-

	

W it h in eac h plug-in are readout coding resistors . The1 sh ows th e word positions on the display unit crt.

	

cod ing resistors are selected by the plug-i n con trol
settings, wh ic h connect the resistors between the various

Each word in the readout d isplay can contain up to ten

	

time-slot li n es an d one of four plug-in output lines. Two of
c haracters, althoug h α typical dis play contains between

	

the plug-in output li nes are associated with channel 1 of
two an d seven c haracters per word . The characters are

	

amplifier plug-ins or the main sweep of swee p p lug-ins.
c hosen from α set of fifty .

	

The ot h er two output lines are associated with Ch annel 2
of th e amp lifier p lug-ins, or with delayed (or Β) sweep of

Developing the Display

	

time-base plug-ins .

Refer to the readout portion of the block d iagram
during t he followi ng d iscussion .

The key block in the R eadout System is t h e timer stage .
Th is stage prod uces the basic sign als that establish the
timing sequences with in the Readout System . The timer
stage also produces control signals for other stages with in
the R eadout System, and interru p t signals to th e vertical
amplifier and Ζ-Axis Amp lifier to allow a readout display to
be presented .

3-6

Left R ig ht
Vertical V ertical
Channel l

	

Channel l
Horizontal Horizontal
Α or Main

	

Β o r Delaye d

Left R ig ht Exter nal External
V ertical Vertical Word Word
Channel 2

	

Channel 2

	

(Channel) 1

	

(Channel) 2

E xternal readout
information when
option is installe d . 2139-03

F ig . 3-1 . Location of readout words on the CRT, identifying the
originating plug-in and channel .

Each pair of output lines from the p lug-i ns or external
readout (O ption 3) is connected to th e data switc hes .
Curre nts in th ese eigh t pairs (two pairs added with Option
3) of lines are transferred to the outp uts of the data
switches, as selected by the address counter .

The data d ecoders convert eac h of th e current sign als
from the data switc hes to make one of ten logic lines
(together with signals from the timer) select the ch aracter
generated by the character generators .

The output amp lifier combines signals from th e
character generator with positioning signals from the
add ress counter position generator . The combined
signals th en form the vertical and h orizontal compo nents
of th e read out d isp lay.

The vertical com ponent of the readout d isp lay is
in jected d irectly into the output of the vertical channel
switch on th e Interface board . During the interval wh en the
readout is ge n erated , the vertical c h an n el switc h is turned
off, so o n ly th e readout signal is d isplayed .

T h e horizontal com ponen t of the readout display is
con nected to t h e horizo n tal chan nel switch. When the
readout is not d is p layed, signals from th e horizontal plug-
in pass th rough the cha n nel switch without c hange .
During the i nterval wh en readout is disp layed, the
horizon tal readout signal appears at the outp ut of the
horizon tal p lug-in signal .



Circuit Analysis of Readout System

Th e following analysis of the R eadout System dis-
cusses th e operation of each stage in d etail . Α com plete
schematic of th e R eadout System is s hownon the diagram
at the rear of t h is manual .

T he defi n itions of several terms used in th is description
of th e R eadout System follow :

Character-Α ch aracter is α single number, letter, or
symbol t h at is dis played on the crt, either alone or i n
combination with ot h er c h aracters .

Word-Α word is made up of α related grou p of characters .
In the readout system, αword can consist of up to ten
characters .

F rame-Α frame is α display of all words for α given
o perating mode and p lug-in combination . Up to
eig ht words can be displayed in o n e frame .

Column-One of the vertical groups in t h e character
selectio n matrix (see Fig . 3-6) . Columns C-Ο
(Column zero) to C-10 (column 10) can be ad-
d ressed in th e system .

R ow-One of the horizontal groups in the character
selection matrix (Fig . 3-6) . Row R-1 (row 1) to R -10
(row 10) can be add ressed in the system .

Time Slot-Α location in α pulse train. In the R eadout
System, th e pulse train consists of 10 negative-goin g
pulses . Each of these time-slots is assigned α
number between one and te n . For example, th e first
time-slot is TS-1 .

Timer. Timer U1000 establishes the timing sequence
for all circuits wit hin t h e R eadout System . Th is stage
p roduces seven time-related output waveforms (see F ig .
3-2) . The tria ngle waveform produced at pin 6 forms the
basis for the remaining signals. The basic period of th is
triangle waveform is about 250 microsecon d s, as con-
trolled by RC network C1021- R1021 . T h e triangle
waveform is clipped and amplified by U1000 to form the
trapezoi dal output signal at p i n 10 . The amplitude of th is
output sig nal is exactly 15 volts as determine d by U1000
(exact amplitude necessary to accurately encode data in
plug-in units ; see Encod ing the Data) . The trigger output
at pin 5 provides the switc h ing signal for the time-slot
counter an d readout intensity control 01018.

ι :

	

ιι

	

ι
lufflWAM,ι

iw
Will WAVATRIF

Pi n 10

Trigger
Pin 5

Character
Scan
P i n 16

Ζ-Αχίs
Logic
Bla nk
Pin 14

Channel
Switch
O FF

Command
P in 13
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En 91/ιf11r1111
ΙιΙ1ΙΙrail ΙΜ/115Ι;Ι'1 Ι

ιι
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1/Ιι/ill

ι
MEMO

ι
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200mV 200μS

Readout t+6 V
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-1

	

ffil-F
NOTE : Test oscilloscope exte rn ally triggered from channel
add ress 4.

F ig . 3-2. Output waveforms of time r stage.
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The signals at pin 12, 13, 14, and 16 are prod uced only

	

The next signal to be p roduced is the c hannel switch off
wh en the triangle waveform is on its negative slopeand the

	

command	at

	

pin

	

13 .

	

This

	

positive-going

	

signal

	

dis-
trapezoidal waveform has reac h ed the lower level . The

	

connects the plug-in signals in the vertical and horizontal
timing sequence of th ese waveforms is very important to

	

deflection system so that the plug-in units do not control
th e correct o peration of th e readout system (see ex panded

	

th e position of the crt beam during the readout d isp lay.
waveforms i n F ig . 3-3) . Th e Ζ-Axis blank at pin 14 is

	

Th is signal is also connected to the decimal point logic
produced first . Th is negative-goi ng signal drives 01015

	

and ch aracter p osition counter stage and the format
wh ich removes th e current in put for the interface to theΖ-

	

generator stage. T he readout u nblank ing outp ut at p i n 12
Axis Amplifier to blan k th e crt before the display is

	

is produced next . Th is curre nt is con nected to the Ζ-Axis
switched to t h e read out system . It also prod uces the

	

Am p lifier to unblan k the crt to the intensity level deter-
strobe pulse th rough R1010, 01010 and CR 1013 to sign al

	

mined by READOUT intensity co n trol R 1000 . However,
ot h er stages with in the readout system to begin th e

	

01018 p revents the intensity current from reac h ing t h e Ζ-
seq uence necessary toproduceacharacter. Thecollector

	

Axis Am plifier until th e c haracter scan ram p at p in 16
level of 01010 is also connected to c h aracter generator

	

begins its positive slo pe. T h e c h aracter scan ramp at pin
No . 2, U 1092 th roug h Ο1010-CR1010 . This activates

	

16 started to go negative as this timi ng seq uence began .
U1092 during the q uiescent period of the strobe pulse

	

The triangular c haracter scan ram p runs negatively from
(collector of

	

01010 negative) and

	

diverts the output

	

about -2 volts to about-8 .5 volts, t h en returns back to the
current of row decoderU1035torow2.Thepurpose ofthis

	

original level . Th is waveform provides th e scanning signal
configuration is to p rovent the zeros logic and memory

	

for the ch aracter generator stages . Full character sca n
stage

	

U1060

	

from

	

storing

	

incorrect data during the

	

adj ustment R 1006 sets th e do level of t h e ch aracter scan
quiescent period of the stobe pulse . When t h e strobe pulse

	

ramp to provide complete ch aracters on th e disp lay.
goes positive, CR 1010 is reverse biased to disconnect
01010 from U1092, and allow the row decoder to operate
in t he normal manner .

	

The timer stage operations in one of two modes, as
controlled by the disp lay s k ip level at pin 4. The basic
mode j ust described is α condition that does not occur
unless all te n c haracters of eac h word (80 c haracters total)

(1088)1449-1 ο

	

are displayed on th e crt . Under typical conditions only α
5ν

	

20μS

	

few characters are displayed in eac h word . The d isplay
0V

	

sk ip level at p in 4 d etermines th e period of the timer output
Character Scan	signal.When α character is to be generated , p i n 4 is LO andPin 16

	

th e circuit operates as just described . However, when α
c h aracter is n ot to be d isplayed , α Η Ι level is ap plied to pi n
4 of U1000 t h roug h CR1003 from the d isplay sk i p
generator stage . Th is signal causes the timer to shorten its
period of o peration to about 210 microseconds . The

5V

	

20μS

	

waveforms in F ig . 3-4 s h ow th e operation of the timer

Z-axis Logic

	

stage when the d is play sk ip condition occurs for all
OFF Command

	

positions in α word . N otice t h at th ere is no output at pins
Pin 14

	

12, 13,14, and 16 und er t h is con d ition . Th is means thatthe
crt d is p lay is not interrupted to display characters . Also

0 ν

	

notice that t he triangle waveform at pin 6 does not go as far
negative and that th e negative portion of the tra pezoidal

1 ν

	

20μS

	

waveform at pin 10 is shorter. Com plete details on
Vertical and

	

operation of th e display-sk i p generator are given later .
Horizontal
Channel

Switch O FF
Command	0 V
Pin 13

	

;Eg

200mV	20μS

Readout
Intensity

	

~+6V
Pin 12

NOTE : Test oscilloscope externally trigge red f rom chann el
address 4.

F ig . 3-3 . Detail of output at pins 12, 13, 14 and 16 of 01000 .
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READOUT intensity control R 1000 sets th e i ntensity of
t h e readout disp lay indepen dently of th e I NTEN SITY
control. Th e READOUT i ntensity control also provides α
means of turning the readout system off when α readout
display is not desired . Whe n R1000 is turned fully coun-
terclockwise, switch S1000 opens . The currentto p in 11 of
01000 is interru pted and , at the same time, α positive
voltage is a pp lied to p in 4 th roug h R1003 a n d CR1002 .
This positive voltage switches the stage to the same
cond itio n th at were p resent under t h e d isplay-s k ip con-
ditions . T herefore, the crt d is p lay is not interrupted to
present c h aracters . However, time-slot pulses continue to
be generated .
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NOTE : Test oscilloscope externally t r igge r e d from word
address 4 .

Time-slot
pulse 2
P i n 13

Circuit Description-5440

Time-Slot Counter. Time-Slot Counter U1025 is α

seq uen tial switc h that directs the trapezoidal waveform

in put at p in 8 to one of its 10 output lines . Thesetime-slot
pulses are used to interrogate the plug-in units to obtain

data for the read out system . The trigger pulse at pin 15

switches the time-slot counter to th e next output line ; the
output signal is sequenced consecutively from time-slot 1

th roug h time-slot 10 . F ig . 3-5 shows t he time-relationsh ip

of the time-slot p ulses . Notice that only one of the lines
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 p in 2 . The en d-of-word pulse provides α drive
pulse for the c han n el counter and also provides an
enabling level to the disp lay-sk i p generator during time-
slot 1 only . The end-of-word p ulse also resets the d ecimal
point logic and zeros logic .

Word Counter . The Word Counter, made up of th ree flip
flops in integrated circuit U 1085, is α binary counter th at
prod uces t h e word add ress code for the column an d row
decoder stages .

Th is co de instructs these stages to sequentially select
and display the data from the plug-ins . The input ch an nel
that is disp lyed with each combination of theword address

code is given in t he discussion for the applicable stages .

(1088)1449-12
Ι ~ ΙΝΙΜΙ ~ ΙιηΙ φ ΙΛΙ ~ Ι ~, Ι ~ Ι
ί

	

Ι

	

Ι

	

Ι

	

Ι

	

Ι

	

Ι

	

Ι

	

Ι

	

Ι

	

Ι

Time-slot
p ulse 1 O V
P in 3

π

	

Ι Ι 0V

Time-slot

	

0 V
pulse 3
Pin 12

Time-slot

	

0 V
pulse 10

	

Ι

P i n 4

NOTE: Test oscilloscope exte rnally tr iggered from word address
4. Sweep rate ω n cali brated . ι

Fig . 3-4 . Timer stage operation when display-s k ip condition

	

Fig . 3-5 . Time relations hip of the time-slot (TS) pulses p roduced
occurs.

	

by U1025 .
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Fig . 3-6. Character selection matrix for readout system .
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E ncoding The Data . Data is conveyed from th e Plug-in
units to the readout system in th e form of an analog code
havin g up to 11 current levels (from zero to one
milliampere in 100 microampere steps) . The characters
that can be selected by the encoded data are s hown on t h e
ch aracter selection matrix (see Fig . 3-6) . Each character
requires two currents to d efine it ; these currents are

i dentified as thecolum n currentandtherowcurrentwh ic h
corresp on d to the column and row of the matrix . The
column and row data is encoded by resistive p rogramming
in the p lug-in units . The resistors are co n nected between
the time-slot lines an d th e row or column lines .

Circuit Descri ption-5440

The column analog data encoded by the plug-in unit
can be mod ified by atte n uator probes connected to the
input co nnectors of vertical p lug-in units . A special coding
ring around the in p ut connector of the plug-in unitsenses
t h e attenuation ratio of the probe (with read out-coded
probes only) . The p robe contains α resistor that causes
add itional column current . For example, if α 10Χ

attenuator probe is connected to α p lug-in with th e coding
for 100 microvolts, an addition al unit of current is added to
the column analog data d uri n g TS-1 . Since two units of
current were encoded in Fig . 3-7, t his additional current
results in α total of th ree un its of column analog current
d urin g th is time-slot .

The amplitud e of the time-slot pulses is exactly -15
volts as dete rmined by the timer stage . Therefore, th e

	

R eferrin g to the c h aracter selection matrix, th ree units

resultant out put from the plug-in units can be accurately

	

of column current, along with the two u n its of row current,

controlled by the programmin g resistors in th e p lug-in

	

in dicates th at the prefix should be reduced . Since th is
units .

	

instruction occurs in the same time-slot that previously
indicate d that two zeros s h ould be added to the d isplay,
and only one instruction can be encoded during α time-

Fig . 3-7 Α shows an idealize d current waveform of row

	

slot, the zeros do not a ppear in the display . T h e crt readout

analog data, wh ich results from t h e 10 time-slot pulses .

	

now changes to 1 mV .
Eac h of t he row levels of current s hown in these
waveforms correspond to 100 microamperes of current .
The row numbers on th e left side of th e waveform
correspo nd to the rows in the c haracter selection matrix
s hown i n F ig . 3-6 . The row analog data is connected back	Time-Slot-i-

to the Read out System Via contact Β 28 of the plug-in

	

R\, 1 1 2 1 3 1 4 1 5 1 6 1 7 1 8 1 9 1 10
interface . I d ealize d colum n current waveforms at contact

	

RR,2~
Α28 of the plug-in interface are shown in F ig . 3-7 Β .

R -3

R -4

Referri ng to t h e character selection matrix, two units of

	

R-5
column current, along with the two units of row current

	

R -6
encoded d uring TS-1, ind icates th at two zeros should be

	

R -7
ad ded to th e display . One unit of column curre nt d uring

	

R-8
TS-2, along with the one unit of current from the row

	

R-9
output, instructs the R eadout system to add an invert

	

R-10 (Α)
arrow to th e display .

No column current output d uring TS-3 means no

	

Ti me-Slot -3.

display on the crt (see Display-S k ip Generator for further

	

ςC-0 1

	

1

	

1

	

2

	

3

	

4

	

5

	

6

	

7

	

8

	

9

	

10
informatio n ) . Two units of colum n current are encoded

	

ς -1
during TS-4 . T h ere is no row current e n coded during this
time-slot, th is results in th e n umeral 1 being dis played on

	

ς -2

	

Ι
the crt . Neit h er row or column an alog data is encoded

	

ς -3

during time-slots 5, 6, and 7 . Durin g TS-8 two units of

	

C-4

column current and th ree u n its of row current are

	

C-5 ι

encoded . Th is addresses the μ prefix in the c haracter

	

C-6-
selection matrix . The fi nal data output is provided from

	

C-7

	

ι
TS-9 : th ree u n its of column current an d four units of row

	

C-8

	

ι
ι

cu rrent cause α V (volts) to be disp layed . The resultant crt

	

ς -g

	

ι
readout is 100 μV.

	

ς-10

	

ί

	

( ΒΙ

Program for 100 μV, inverted, calibrated (un calibrated op eration
shown by shade d area)

1260-41

Fig . 3-7 . Idealized current waveforms of : (Α ) Row analog data,
(Β ) Column analog data .
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Circuit Description-5440

Li kewise, if α 100Χ readout-coded p robe is connected

	

Display-Skip Generator. The Disp lay-Ski p Generator,

	

'

to t he in put of t h e p lug-in un it, the column current d uring

	

Q1040-Q1048-Q1050-Q1052

	

mon itors

	

t he

	

time-

TS-1

	

is increased two units for α total of four units of

	

multip lexed column data at t h e outp ut of the column data

column current . T his a ddresses an instruction in the

	

switc h during eac h time-slot, to determine if the informa-

c haracter selection matrix, wh ich reduces the prefix and	tionat this point is valid d ata that sh ould result in α crt

	

,

adds one zero to the dis play. The resulta nt crt readoutw ith

	

disp lay . The voltage at the base of 01040Β is set by divid er

t he previous p rogram is 10 mV.

	

CR1040-CR1041-R1046-R1047-R1048 . Quiescently, th ere
is about 100 microam peres of current flowing th roug h
R1040 from 01056 and th e zeros logic and memory stage

	

'

Twooth erlinesofinformation areconnected fromeach	(purpose of th is quiescent current will be discussed in

plug-i n compartment to the readout system . Th e column

	

connection with the zeros logic and memory stage) . Th is

and row analog data from ch annel 2 of α d ual-c h an nel

	

current biases 01040Α so t hat its base is about 0 .2 volt

plug-in are co nnected to the readout system t h rough	morepositive than th e base of 01040Β in the absence of

	

,

contacts Α24 and Β 24 of th e p lug-in interface, res pective-

	

column data . Therefore, since 01040Α and 01040Β are
connected as αcomparator, Q1040A and remain on unless

~γ	itsbase is p ulled more negative that the base of 01040Β .
The an alog data output from the column data switch

Column and Row Data Switches. Th e readout data from

	

prod uces a O.5-volt change at the base of 01040Αforeach

the plug-in units is connected to the column and row data

	

unit of column current t h at has been en coded bythe p lug-

switc h stages . Α column-data line and α row-data line

	

in unit . Therefore, wh enever any information a ppears at

	

'

convey analog data from each of the eig ht d ata sources

	

the outp ut of th e column data switch , the base of Q1040A

(two channels from each	ofthe th ree

	

plug-in com-

	

is pulled more negative than the base of 01040Β , resulting

partments and two external c han nels, O ption 3) .

	

in α negative ( LO) disp lay-sk i p output to th e timer stage
th rough Q1052 . R ecall that α LOwas necessary attheskip '
i n p ut of the timer so it coul d perform the com plete

The column data switc h U1040 and the row data switch	se q uence necessary to dis p lay α character.

U 1030 receive the word add ress code from t h e word
counter. Th is binary cod e d irects t h e column data switc h	Q1048-01050 also p rovide disp lay-ski p action . T he
and the row data switc h as to wh ich cha nnel sh ould be t h e

	

end-of-word level connected to th eir emitters th roug h
source of the readout data . Table 3-1 gives the eigh t

	

R 1050 is LO only d uring TS-1 . Th is means that 01048-
combinations of the word ad d ress code and t he resultant

	

01050 are enabled only during TS-1 . Th ese transitors

	

.
channel is selected with each combination . T hese stages

	

allow the zero logic and memory stage to generate α
have eig ht in puts and provide α single time-multiplexed

	

d isp lay-sk ip signal d uring TS-1 when information that is
outp ut at p in 7, w h ic h inclu des t h e information from all of

	

not to be disp layed on the crt has been stored in memory
the input channels . Six of th e eig ht in puts to each stage

	

(further informatio n is later given under Zeros Logic an d	'
originate in t h e p lug-in u n its ; th e seventh and eig ht h

	

Memory discussion) .
in p uts come from an o ption al external access jack .
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Table 3-1

WORD ADDRESS CODE

Pin 8

	

Pin 9

	

Pin 12

	

Channel
U1075 U1075 Ι U 1075

	

Selected

LO

	

LO

	

LO

	

Chan nel 2 Left Vertical
LO	LO

	

HI

	

Channel 1 Left V ertical
LO

	

HI

	

LO

	

Channel 2 Right Vertical
LO

	

HI

	

Hl

	

Channel 1 Right Vertical
HI

	

LO

	

LO

	

Channel 2 H orizontal
HI

	

LO

	

HI

	

Channel 1 H orizontal
HI

	

HI

	

LO

	

Channel 2 External Access
HI

	

HI

	

Ι-1 Ι

	

Channel 1 External Access

Column and Row Decoder. The Column Decoder
U 1070 and Row Decoder U 1035 sense the magn itude of
the analog voltages at their in puts and prod uce α binary
output on oneof ten lines corresponding to t h e column or
row data wh ich was encoded by the plug-in unit . T hese
outputs p rovide the column d igital data and row digital
data, wh ic h is used by the character generator stages to
select th e desired c haracter for display on t h e crt. The
column and row data is also used th rough out the readout
system to perform other fu nctions . The in put current at p in
9 of the column decoder stage is steered to only one of the
ten column d igital d ata outp uts . When α d is play-s k ip
signal is present (collector of 01052 HI), pin 9 is pulled HI
th roug h CR 1052 . Th is ensures that no current is con-
nected to the character generator stage und er t his condi-
tion . N otice t h e correspond ing inp ut on th e row decoder .
Th is in put is con nected to ground and causes one of the
ten row outp uts to saturate to ground .

ι

ι
ι
ι
ι
ι
ιι ι
ι



Zeros Logic and Memory . T he Zeros Logic and Memory

	

column decoder th roug h Q1056 to add o n e unit of current
stage, 01060, stores data encoded by th e plug-in units to

	

at the input of the column decoder . Th is produces α zero
p rovid e zeros-add ing and p refix-shifting logic for t he

	

after the c h aracter displayed on the crt during TS-4 .
readout system . The strobe pulse at p in 15 goes positive

	

During TS-6, memory Β is interrogated to see if another
whe n the d ata h as stabilized and can be inspected . T his

	

zero s hould be ad ded . If another zero is necessary, α
activates the zeros logic and memory stage so it can store

	

second positive output is p roduced at pin 7, wh ich again
the encod ed data . Α bloc k re presentation of th e memory

	

results in α column 1 output from the column decoderand
seq uence is shown in Fig . 3-8 . If t he plug-in unit encodes

	

α second zero in t he crt d is p lay .
data for column 1, 2, 3, 4, or 10 of row 3, the appropriate
memory (or memories) is set .

F inally, memory C is i nterrogated d uring TS-8 to obtain
information on w h ether the prefix sh ould be reduced, or

If data is encod ed , α negative-going pulse is conn ected	leftat the value w hic h was encoded . If data has been
to t h e base of 01050 in the dis play-sk i p generator to

	

encod ed whic h calls for α red uction in prefix, α negative-
produce α d isplay-sk ip output . Since the i nformation that

	

going output level is produced at p in 7 . Th is negative level
is encode d is only p rovi ded to set the memories and not

	

subtracts one unit of column current from the data at the
i ntend ed to be displayed on the crt at th is time, t h e disp lay-

	

in put to the column decoder . N otice on the ch aracter
s k i p out put prevents α readout display if t h is encoding

	

selection matrix of F ig . 3-6 t h at α red uction of one column
occurs in TS-1 .

	

wh en row 4 is programmed results i n α one u nit reduction
of the prefix . Forexample, wit h t h e 100 μV program, if data
was received from the p lug-in calling for α red uction in

Duri n g TS-5, memory Α is interrogated . If information

	

prefix, t h e crt readout would be c h anged to 1 m V (zeros
is stored in t h is memory, α positive-going output is

	

deleted by program ; see E ncod ing t h e Data, d iscussed
p roduced at pin 7 . T h is pulse is connected to p in 10 of the

	

earlier in t h is section ) .

Column 1

Column 2

	

13

Column 3 10 Memo ry

C

(Reduce

Col umn 4

	

11

	

prefix)

Column 10

12

14

Row 3

	

16 4~ --fi-

	

Enab le to all memories

Word Trigger

	

9<

	

R eset to all memor ies

I n terr ogatio n pulses

Time-Slot 5

	

Time-Slot 6

	

Time-Slot 8

	

Time-Slot 1

Memo ry
Α

(Add '0')

Β

	

Ί
(Add '0')

ι

	

ι

Memory
D

Fig . 3-8 . Bloc k represen tation of memory sequence in 01060 .

Circuit Description-5440

(Blank)
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Circuit Description-5440

The 100 microam peres of q uiescent current th rough
R 1041, p rovid ed by Q1056 (see Disp lay-Ski p Generator),
allows th e p refix to be reduced from μ (200 microam peres
column current; column 2) to m (100 micoramperes
column current ; column 1) . (Notice that if the prefix
p rogram is reduced from column 1 to column zero, the
readout system d oes not display α character at th is
readout location .)

Α further function of th e zeros logic is t h e blank
fu nction . If ten units of column current are encoded along
with two units of row current (row 3, column 10), th e zero
logic prod uces α negative-going output pulse at p in 1 of
U1060 . Th is pulse lasts until the end of TS-10. P in 1 of
U1060 is connected to the base of 01018 th roug h R1020 .
When turned on, 01018 p revents the readout intensity
current from read ing the Ζ-Axis Amplifier.

The end-of-word signal from the time-slot counter is
connected to p in 9 of U1060 th roug h C1065. At the end of
eac hword of readout in formation, th is p ulse goes LO. Th is
erases the four memories in thezeros logicand memory in
preparation for the data to be received from the next
ch annel.

Character Generators . The Character Generator stage
consists of five similar integrated circuits U 1090-U1098,
wh ich generate the Χ ( horizontal) and Υ (vertical) outputs
at pins 16 and 1 respectively, to p roduce the character
d is played on the crt . Each integrated circuit can p rod uce
10 indivi dual ch aracters . U 1090wh ich is designated asthe
" n umerals" character generator can produce the
n umerals 0 th roug h 9 s h own in row 1 of the character
selection matrix ( Fig . 3-6) . U 1092 can produce the sym-
bols show n in row 2 of the c h aracter selection matrix and
U 1094 prod uces t h e p refixes and some letters of th e
alp habet th at are used as p refixes in row 4 . U 1096 and
U 1098 p roduce the remaining letters of the al phabet
shown in rows 5 and 6 of the character selection matrix . All
of th e c h aracter-generator stages receive t h e column
digital data from column d ecoder U1070 in parallel .
H owever, only one of the ch aracter generators receives
row data at α particular time and only the stage th at
receives bot h rrow and colum n data is activated . For
example, if colum n 2 is enco ded by α p lug-in unit, the five
c h aracter generators are en abled so thateit h era 1, <, μ , V,
or an Ν can be p roduced . H owever, if atthe same time row
4 has also been encode d by the plug-i n unit, only the p refix
c h aracter generator U1094 will produce an outp ut to result
in α μ dis played on th e screen . Th is i ntegrated circuit
provides current outputs to the format generator, wh ich
produce th e selected character on th e crt . In α similar
ma nner, any of the 50 characters s hown in the character
selectio n matrix can be d isp layed by correct addressing of
t he row and column .

Decimal Point Logic and Character Position Counter.
Decimal Point Logic an d Character Position Counter
U 1080 performs two functions. The first function is to
prod uce α staircase current, wh ich is added to the Χ
( h orizontal) signal to space the c haracters horizontally on
the crt . After eac h ch aracter is generate d , the negative-
goin g edge of the channel switch OFF sign al at pin 5
adva nces the c h aracter positio n cou nter. T h is p roduces α
current step outp ut at pin 3 wh ic h , w h en ad ded to the Χ
signal, causes the next ch aracter to be displayed one
c h aracter space to th e rig ht . Th is stage can also be
ad vanced when α space instruction is encoded by the
p lug-in unit so that α space is left between th e displayed
characters on the crt . R ow 10 information from the row
decoder is con nected to p in 4 of U 1080 th roug h U1083 .
When row 10 and column 0 is e n coded, the out put of this
stage ad van ces one step to move the next character
another s pace to the right . H owever, un der th is condition,
no d is play is p roduced on the crt d uring th is time-slot,
since th e character generators are not activate d .

Time-slot pulses 1, 2, and 3 are also co nnected to p in 4
of U 1080 th rough VR 1080, VR 1081, and VR 1082 respec-
tively and R 1088, R 1082 . Th is configuration adds α space
to the displayed word during time-slots 1, 2, an d 3 even if
information is not encoded for display during these time-
slots . W it h th is feature, th e i n formation t hat is d isplayed
during TS-4 (1-2-5 data) always starts in the fourth
character position wheth er d ata has been disp layed in the
previous time-slots or not . Therefore, the resultant crt
display d oes not sh ift position as normal/invert or cal/υη -
cal i n formation is encoded by t h e p lug-in . Th e en d-of-
word pulse connected to pin 8 of U 1080 through C1080
resets the character position counter to th e first character
position at the end of each word .

The decimal poin t logic portion of th is stage allows
decimal points to be added to the crt disp lay as e ncoded
by the p lug-in un its . Whe n row 7 is encoded in coin-
cidence with columns 3 th roug h 7 (usually en coded
during TS-1), α d ecimal point is placed at one of t h e five
locations on the crt identifie d in row 7 of the character
selection matrix ( F ig . 3-6) . Th is i n struction refers to the
decimal point location in relatio n to the total n umber of
ch aracters th at can be displayed on the crt (see F ig . 3-9) .
For example, if colum n 3 and row 7 are e n coded during
TS-1, the system is instructed to p lace α decimal point in
location Νο . 3. As s hown in F ig .3-9, th is dis plays α decimal
poi n t before th e third character that can be disp layed on
the crt (first th ree time-slots p roduce α spacewhether data
is encoded or not, see previous paragrap h) . T h e
simultaneous app lication of row 7 data to the Υ-input of
the format generator t h roug h R1080 raises th e decimal
point so it a ppears between the d is p layed characters .



Decimal-point locatio n e n-
coded du rin g t h is time-slot
-- no disp lay

Decimal point
location No . 3

(col umn 3)

First possible characte r dis-
played on CRT at th is loca-
tio n

Decimal point
location No . 4
(col umn 4)

First number of measure-
ment normally displaye d at
th is locatio n

Decimal point
location No . 5
(column 5)

Decimal point
location No . 7
(column 7)

Decimal point
location No . 6
(column 6)

1260-44

Fig . 3-9 . Readout word relating 10 possible character locations
to the decimal point instructio ns th at can be encoded , and the
resultant CR T d isplay .

When decimal-point data is encoded , t he crt is υπ -
blan ked so α read out disp lay is presented . However, si nce
row 7 does n ot activate any of t h e five character
generators, t h e crt beam is not deflected but instead
remains in α fixed positio n to disp lay α decimal poin t
between th e character along the bottom line of the read out
word . After the decimal point is prod uced in t he addressed
location, t h e crt beam returns to t h e location indicated by
th e character position counter to produce the remainder
of the dis play .
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Format Generator . The Χ and Υ deflection sig nals
produced by the character generator stage, are connected
to pins 2 and 7, respectively, of F ormat Generator U 1100 .
T he word address code from th e word counter is also
connecte d to pins 1, 8, an d 15 of th is stage . The word
address code directs t h e Format Generator to ad d current
to the Χ and Υ sign als to deflect th e crt beam to the area of
t h e crt th at is associated with the p lug-in channel that
originate d the i nformation (see F ig . 3-1) .

In ad dition , t he character positio n current from the
decimal point logic and c haracter position stage is added
to the Χ ( h orizo ntal) in p ut signal to space the characters
horizontally on t h e crt (see previous discussion) . The
c han n el switch OFF signal at pin 13 activates t h is stage
w hen α character is to be d isplayed on the crt . Vertical
spacing ad j ustment, R118, sets t h e separation between
the u pper and lower readout dis plays .

Υ-Output Amplifier . The Υ-Output Amplifier at pin 6 of
U 1100 is connected to t h e Υ-Outp ut Am p lifier Q1100 . Th is
stage p rovid es α low im pedance load for th e format
generator w h ile providing isolatio n between t h e read out
system a n d the vertical am plifier .

Χ-Output Amplifier . The Χ-Out put Amplifier Q1110
operates similarly to the Υ-Output Amplifier . It provi des
the h orizontal deflection from the readout signal available
at pin 4 of U1100 . Horizontal position is controlle d by
R1110, w h ic h chan ges the emitter current of 01110 .

Horizontal chann el switch U 1130 normally passes
signals from th e horizontal plug-in connector to the
horizo n tal amp lifier with unity gain . Wh en the chan nel
switc h OFF signal is generated by timer U 1000, the
c hannel switch substitutes the h orizontal readout sig nal
for the horizontal p lug-in co nnector signal .





MAI NTENANCE
Th is section of the man ual contains information for performi ng preventive maintenance,

troubleshooti ng, and corrective maintenance for th is in strument.

PREVEN TIVE MAINTENANCE

Preventive maintena n ce consists of cleaning, visual ins pection, lubrication, etc . Preventive
maintenance performed on α regular basis may prevent instrument breakdown and will improve the
reliability of t he in strument . The severity of the environment to which th is instrume nt is subj ected
determines the frequency of mai ntenance . Α conven ient time to perform preventive mai ntenance is
precedin g ad j ustment of the instrument .

CA B INET REMOVAL

	

Exterior

WA RN ING

	

Loose dust accumulated on th e front panel can be
removed with α soft cloth or small b rush . Dirt that remains

Dangerous

	

voltages

	

exist

	

at

	

several

	

points

	

can be removed with α soft cloth dampened with α mild

throughout this instrument. When the instrument is

	

detergent and water solution . Abrasive cleaners should

operated with the covers removed, do not touch

	

n ot be used .

exposed connections or components . Some tran-
sistors have voltages present on their cases .

	

Interior
Disconnect power before cleaning theinstrumentor
replacing parts .

	

Dust i n the interior of the instrument s h ould be
removed occasionally due to its electrical co nductivity
u n der high -h umidity conditio ns . The best way to clean the

The cabinet sides are h el d in p lace by four latc hes . To

	

in terior is to blow off the accumulated d ust with dry, low-
remove the cabi net sides, turn the latches 90 degrees an d

	

pressure air. Remove any dirt wh ich remai n s with α soft
pull the sides away from t he carryin g h andle ; then , lift the

	

brush oracloth dampened withα mild detergenta nd water
cabinet si des away from the i nstrument . The cabinet

	

solution . Α cotton-ti pped applicator is useful for cleaning
bottom is h eld in place wit h four latches and fou r screws .

	

in narrow spaces .

The cabi n et si des p rotect this instrument from dust i n

	

Switch Contacts

the interior, and also provi de protection to perso nn el from

	

Switch contacts and pads are designed to operate dry
the operati ng voltages present . They also reduce the

	

for the life of the switc h . However, as the switch es are not
electromagnetic rad iation from th is instrument or in-

	

sealed, dust attracted to th e contract area may cause
terference to the display due to other equipment .

	

switch contacts to become electrically noisy . Cleaning
may be accomplished by flush i ng th e contact area with
isopropyl alcohol or kelite (1 part kelite to 20 parts water) .

CLEAN ING

	

Do not use c hemical clea ning agents that leave α film or
that migh t damage plastic parts . Do not use cotton swabs

This in strument should be cleaned as often as

	

or similar app licators to apply clea n i ng agents, as th ey

operati ng conditio ns req uire . Accumulation of d irt on

	

tend to snag and leave strands of cotton on switch

components acts as an ins ulating blan ket and prevents

	

contacts . Should it become necessary to remove α switch

efficient heat dissipation which can cause overheating

	

for replacement or clea ning, refer to Com pon ent Removal

and component breakdown .

	

and Replacement in th is section .

CA U TION VISUAL INSPECTION

Section 4-5440

Avoid the use of chemical cleaning agents which

	

Th is instrument sh oul d be i nspected occasion ally for
might damage the plastics used in this instrument . In

	

such defects as b ro ken connections, improperly seated
particular, avoid chemicals that contain benzene,

	

semico nd uctors, damaged circuit boards, an d heat-
toluene, xylene, acetone, or similar solvents .

	

damaged parts .
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The corrective procedure for most visible defects is
obvious ; h owever, particular care must be ta ken if heat-
damaged components are found . Overheating usually
indicates other trouble i n the instrument ; therefore, it is
important t hat t he cause of overheating be corrected to
preven t recurrence of th e damage .

Cam Switch Lubrication

LUBRICATION

Generally, there are no com po nents i n th is instrumen t
that require α regular lubricatio n program during th e life of
the instrument .

In m ost cases, factory lubricatio n should be adequate

	

I

	

1Ο Apply

	

lubrican t

	

to

	

th e

	

drum

	

journals

	

and
for the life of the i nstrumen t . However, if t h e switc h has

	

mating surface in the mounting bearings .
been disassembled for replacemen t of switc h sub-parts, α
lubricatio n k it containing the necessary lubricati ng
materials and instructions is available t h rough any
Tektronix Field Office . OrderTektronix Part No . 003-0342-
01 . General Electric Versil u be® silico n e grease should be
ap plied sparingly so th at the lubricant does not get on the
co ntacts . Refer to Fig . 4-1 for lubrication i nstructions .

SEMICONDUCTOR CHECKS

Periodic checks of the semiconductors i n th is instru-
ment are not recommended . The best check of semicon-
ductor performance is actual operation in th e instrument .
M ore details on c heck ing semiconductor operation are
given under Tro ubles hooti n g .

ADJUSTMENT AFTER REPAIR

After any electrical com ponen t h as been replaced , the
adj ustmen t of t h at partic u lar circuit should be checked, as
well as the ad justmen t of oth erclosely relate d circuits . The
Performance Check and Ad j ustmen t procedure in th is
ma nual provi des α quick and convenient means of check-
i ng i nstrument operation . In some cases, mi n or troubles
may be revealed or corrected by ad j ustmen t .

Apply lubricant to the wear surface of the
index wheel .

Apply lubricant to t h e index roller and roller
guide i n the front bearing . Α th in film s h ould
be applied to the inner face of t he detent
springs if more than one spring is replaced .

Ensure that some lubricant is present at the
interface between the bearing and retainer clip .

(1481)1967-2

F ig . 4-1 . Lubrication procedure for α typical cam switch .



Diagrams

T he following information is provided to help troubleshoot th is i n strument . Information contained

in other sections of th is manual sh ould be used along with t h e following i nformation to aid in locati ng the
defective component . An u nderstanding of th e circuit operation is very h elpful i n locati ng troub les .

TROUBLESHOOTING AIDS

	

Wiring Color Code

Circuit d iagrams are given on foldout pages in Sectio n
8 . The compone n t numbe r and electrical val ue of eac h
componen t i n th is instrument is s hown on the diagrams .

Fig . 4-2 ill ustrates the basin g configurations for all
semiconductors used in th is instrument . Some plastic

Circuit-Board Illustrations

	

case transistors have lead configuration s that do n ot agree
with those shown here . If α replacement tran sistor is made

Circuit-board illustrations are shown on the foldout

	

by α different manufactu rer than t h e original, check the
page preceding th e associated diagram . Each board-

	

manufactu rer's basing diagram . All transistor sockets in

mounted electrical component is identified by its circuit

	

th is i nstrumen t are wired for the standard basi ng used for
n u mber, as are i nterconnecting wires and con nectors .

	

metal-case transistors .
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1449-17

Fig . 4-2 . E lect r ode configu ration data fo r semiconductor devices .
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Insulated wire and cable used i n this instrument is
color-coded to facilitate circuit tracing .
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Multi-P in Connector Identification

Multi-p in connectors mate with groups of pins soldered
to ci rcuit boards . Pin number 1 is indexed with α triangular
mark on the circuit board and molded on the h older of the
mu lti- p in connector, as sh own in F ig . 4-3.

Interface Connector Pin Locations
The Interface circuit board coup les the p lug-in unit to

the associated mainframe (oscillosco pe) . F ig . 4-4 iden-
tifies the p i ns on the interface co nnector as shown on the
main Interface diagram in the Diagrams sectio n .

4-4

0995-11

F ig . 4-3. M ulti-pin connector h older or ientation.

	

Descri ption : Voltmeter, 10 megohm input im pedance
and α ra n ge of 0 to at least 50 volts dc ; accuracy, with i n
0.1 ο/ο . Oh mmeter, 0 to 20 mego h ms . Test probes should be

Performance Check

	

insulate d to prevent accidental s h o rtin g .

The Performance Check p rocedure, give n i n Section 2
of this manual, provides α quick and convenient means of
checki ng instrument operatio n. In some cases, minor
troubles may be revealed or corrected by adjustmen t .

TROUBLESHOOTING EQU IPMENT

Th e followi ng eq ui pment, in addition to that listed i n t h e
Performance Chec k section is useful for troubleshooting .

Transistor Tester

Descri ption : Dynamic-type tester .

Purpose: Test semicon ductors.

Recommeded Tektronix types: 576 Curve Tracer,
577/177 Curve Tracer system, 7CT1 N Curve Tracer unit
a nd α 7000-series oscilloscope system, or α 5CT1 Ν Curve
Tracer u nit and α 5000-series oscilloscope .

F ig . 4-4. Location of pin numbers on Inte rface connecto r.

Multimeter

Purpose: Check voltage and resistance .

Test Oscilloscope

Description: Frequen cy response, d o to 50 megahertz
minimum ; deflection factor 1 millivoltto5volts/division .A
10Χ , 10 megohm voltage probe should be used to red uce
circuit loading .

Purpose: C heck operating waveforms.

TROUBLE SHOOTING TECHN IQUES

The following troubles h ooti ng p roced ure is arranged
to check the simple trouble possi bilities before
p roceeding with extensive troubleshooting . T h e first few
chec ks e n sure proper connection, operation , a n d adjust-
ment. If the trouble is not located by t h ese chec ks, the
remaining steps aid in locating the defective component.
Wh en t h e defective com ponent is located , it shoul d be
re placed usin g the replacement proced ure given u nder
Corrective Maintenance .



Troubles hooting Procedure

	

7. Check Individual Components . The followin g
proced u res describe met hods for c heck i ng individ u al

1 . Chec k Control Settings . Incorrect control settings

	

components . Two-lead compone nts that are soldered in
can i nd icate α trouble that d oes not exist . If there is any

	

place are best ch ecked by first disconnecting one end .
question about the correct fu nction or operation of any

	

This isolates the measurement from the effects of surrou n -
control, see Fig . 1-1 .

	

ding circuitry .

2 . Check Associated Equipment . Before trouble-
s hooti n g, c heck th at t h e eq uipment used with th is instru-
ment is properly conn ected and th at the interconnecting
cables are not defective . Also, ch eck the power source .

3 . Visual Check . Visually chec k the portion of the
instrument in wh ich the trouble is located. Many troubles

	

TRANSISTO RS . T h e best check of transistor operation
can be located by visible indications such as u nsold ered	is actual performance und er operating cond itions . Α
connections,

	

broken

	

wires,

	

damaged

	

circuit board s,

	

transistor can be most effectively checked by substituting
damaged com ponents, etc .

	

α new compone n t or o ne that h as been ch eck ed previous-
ly . However, be su re that circu it cond ition s are not s uch
that α replacement transistor mig ht also be damaged . If

4 . Isolate Trouble to α Circuit . To isolate trouble to α

	

substitute transistors are not available, use α dynamic
circuit, note the trouble symptom . The symptom ofte n	tester. Static-type testers are not recommen ded , since
identifies the circuit in wh ich the trouble is located . When

	

they do not check o peration under simulated operati ng
trouble symptoms ap pear in more th an o ne circuit, c h eck	con d itions .
the affected circuits by ta k i ng voltage and waveform
read ings . Incorrect o peration of all circuits often indicates
trouble i n the power sup ply . C h eck first for correct

	

INTEG RATED CI RCUITS . IC's can be checked with α
voltages of the i ndividual supp lies . See Table 4-1 .

	

voltmeter, test oscilloscope, or by d irect substitutio n . Α
H owever, α defective component elsewhere in th e instru-

	

good u nderstanding of circuit operation isdesirablewhen
ment ca n appear as α power-supply trouble and may also

	

troubleshooting circuits using IC's . U se care when c heck
affect the operation of other circuits .

	

ing voltages and waveforms aroun d the IC's so that
adjacent leads are not shorted together . Α convenient
means of clipp i ng α test probe to the 14-and 16-pin IC's is

5 . Check Voltages and Waveforms . Ofte n t he defective

	

with an 1 C test cli p . T h is device also serves as an extraction
com ponent can be located by checking for t he correct

	

tool .
voltages and waveforms in the circuit .

6 . Check I nstrument Ad j ustment . Check the adj ust-

	

5
CAUTION

ment of t his i n strument, or the affected circu it if th e

	

~.~~r... .
trouble ap pears in one circuit . The apparent trouble may

	

Do not use an ohmmeter scale that has α high
be th e result of misad justmen t . Com plete ad j ustment

	

internal current . High currents may damage the
instructions are given in Section 5 .

	

diode .

200 V

+30 V
+15 V

+5 V
-15 V

-30 V

Table 4-1

	

DIOD ES . Α d iode can be checked for an open or
shorted condition by measuri ng the resistance between

Power Supp ly Tolerances

	

terminals with an ohmmeter scale having α low i nternal
source curre nt, suc h as th e R Χ 1 Κ scale . Th e resistance

Typical

	

should be very h igh in one direction an d very low when the
Power Supp ly I

	

Tolerance

	

1 120 Hz Ripple

	

meter leads are reversed .

+180 V to +240 V

	

2 V or less
+29 .925 V to +30.075 V

	

2 m V or less
+14.85 V to +15.15 V

	

2 m V or less
+4.9 V to +5.1 V

	

2 m V or less
-14.85 V to -15.15 V

	

2 m V or less
-29 .925 V to -30.075 V

	

2 m V or less

Maintenance-5440

To avoid component damage, disconnect the powe r
source before removing or replacing semiconduc-
tors .

RESISTORS . Check resistors with an ohmmeter . See
the Replaceable Electrical Parts list for th e tolerance of the
resistors used in this instrument . Resistors normally do
not n eed to be replaced unless t h e measured value varies
wid ely from that specified .
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I NDUCTORS. Chec k for open in ductors by checki ng

	

initial c harge of th e capacitor. An open capacitor can best
co nti nuity with an ohmmeter . Shorted or partially shorted

	

be d etected with α capacitance meter or by ch ecking th at
ind u ctors can usually be found by ch eck in g thewaveform

	

the capacitor passes ac signals.
response when h igh -f requency sig nals are passed
th roug h the circu it . Partial shorti ng often reduces h ig h -
freque n cy response .

8. Repair and Adjustment. If any defective parts are
CAPACITORS . Α leaky or shorted ca pacitorcan usual-

	

located , follow the replacement procedures given in
Ιγ be detected by chec ki ng resista n ce with an oh mmeter

	

Corrective Mainten ance . Be sure to check th e perfor-
οη the hig hest scale . Do n ot exceed the voltage rating of

	

mance of any circuit th at has been repaired or h ad any
the capacitor . The resistance read i ng should be h ig h after

	

electrical compon ents replaced .



All electrical and mec hanical part rep lacements can be
obtai ned th rough your Tektron ix F ield Office orrepresen-
tative . However, many of the standard electronic com-
po n ents can be obtained locally i n less time than is
required to order them from Tektron ix, Inc . Before
purchasing or ordering replacement parts, check t h e parts
list for value, tolerance, rating, and description .

NO ΤΕ

When selecting replacemen t parts, remember that
the physical size and shape of α component may
affect the performance of the instrument, particular-
ly at high frequencies . All parts should be direct
replacements unless α different component will not
adversely affect instrument performance .

SO LDER I NG TECHN IQUES

W A RN I N G

CORRECTIVE M AI NTENANCE

Corrective mainte nance consists of component rep lacement and instrument repair . Special tec hniques requ ired to

replace com po nen ts i n th is instrument are give n here .

OBTAIN ING REPLACEMENT PARTS

	

Ζ CAUTION

Maintenance-5440

Most circuit boards, in this instrument are multί -
layer type boards with α conductive path(s)
laminated between the top and bottom board layers .
All soldering on these boards sh ould be done with
extreme care to prevent breaking the connections to
th e center conductor(s) ; only experienced
maintenance personnnel should attempt repai r of
these boards.

For metal terminals (e.g ., switch te rmi nals, poten-
tiometers, etc .), α h igher wattage-rati ng soldering iron
may be required . Match the solderin g iron to th e work
being do ne . For examp le, if t he compo n ent is conn ected
to the c hassis or other large heat-rad iating su rface, it will
req u ire α 75-watt or larger soldering iron .

The following techn iq ues should be used to replace α

Some parts are man ufactured orselected byTek tronix,

	

compo nent on α circuit board :
I nc . to satisfy particular req uirements, or are manufac-

	

1 . Grip the component lead with long-nose pliers .
tured to specifications for Tektron ix, I nc . Most of the

	

Touch the soldering iron to the lead at the solder
mechanical

	

parts

	

used

	

in this i nstrument have been	con nection . Do not lay t h e iron directly on the board, as it
manufactured by Tektronix,

	

Inc. To determine the

	

may damage the board .
man ufacturer of parts, refer to parts list, Cross I ndex Mfr .
Code N umber to M anufacturer .

2 . Wh en the solder begi ns to melt, gen tly pull the lead
out . If un able to pull out the lead without without using
force, try removing the other end of the component as it
may be more easily removed .

To avoid electrical shock, disconnect the instrument

	

NOTE
from the power source before soldering .

The reason some component leads are troublesome
to remove is due to α bend placed on each lead

The reliability and accuracy of this instrume n t can be

	

during the manufacturing process . The ben t leads
maintained only if p roper soldering techn iqu es are u sed

	

hold components in place during α process that
when repairing or replacing parts . General soldering

	

solders may components at one time .
tec hn i q ues, w hic h apply to mai nten ance of any precision
electronic equipme n t, s h ould be used when work i ng on
this instrument . Use only 40/60 rosin-core, electron ic-

	

If α com po n en t lead is extremely d ifficult to remove, it
grade solder . The c hoice of soldering iron is determined	may be helpful to straig hten the leads on the back side of
by the repair to be made . When soldering on circuit

	

th e board with α small screwdriver or p liers while heating
boards, use α 15-to 40-watt pencil-type soldering iron with

	

t h e soldered connection .
α 1/8-i nch wide, wedge-shaped ti p . Kee p t h e ti p p roperly
ti nn ed for best heat transfer to the solder joint . Α h ig her
wattage soldering iron may separate the wiring from the

	

Use only enough heat to remove the com ponent lead
base material . Avoid excessive h eat ; apply only enough	without removing the sol der from the board . If it is desired
h eat to remove the com po nent or to make α good solder

	

to remove solder from α circuit- board hole for easier
j oi n t . Also, apply only en ough solder to make α firm solder

	

installation of α new component, α solder-removi ng wick
j oi n t ; do not apply too muc h solder.

	

shoul d be used .

4-7
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3.

	

Bend the leads of the newcom ponent to fitthe holes

	

board from its slot to free the board . Also, remove any
in the board . If thecomponent is replaced wh ile the board

	

obst ructions that would prevent the board from bei ng
is mounted in t he inst rumen t, cuttheleads so they will just

	

lifted out of the i nst rument.
protrude th roug h the board . Insert the leads into the holes
so th e componen t is fi rmly seated against the board (oras
positioned origi nally) . If it does not seat properly, heat the

	

3.

	

L ift the circuit board out of the un it . Do not force or
solder and gently press the component into place.

	

be nd the board .

4. Touc h the iron to the connection and apply α small

	

4. To replace the board, reverse the order of removal.
amount of solder to make α fi rm solder joint . To p rotect

	

Use care when replacing p i n connectors ; if forced into
heat-sensitive components, hold the lead between the

	

place in correctly, th e p i n co nnectors may be damaged.
com po nent body and the solder joint with α pai r of long-
nose p liers or other heat si nk .

5. Clip any excess lead protrudi ng th rough the board
(if not clipped i n step 3) .

6. Clean the area around the solder connection with α
flux-removi ng solvent. Be careful not to remove in forma-
tion p ri nted on the board .

COMPONENT REMOVAL AND
REPLACEMENT

Circuit-Board Pins

CA U TION

Most circuit boards in this ίnstrumentaremultί-layer
type boards with α conductive path(s) laminated
between the top and bottom board layers . All
soldering on these boards should be done with
extreme ca re to preven t breaking the connection to
the cente r conductor(s); only experienced
maintenance personnel should attemp t repair of
these boards.

Α circ uit-board p in replacement kit i nclud ing the
WA RN ING

	

necessary tools, instructio n s, an d replacement pins is
availa b le from Tektron ix, Inc. Order from your local

To avoid electrical shock, disconnect theinstrument

	

Tektron ix Field Office o r representative . Rep lacemen t of
from the power source before replacing com-

	

circuit-boa rd pi ns on multilayer boards is not
ponents .

	

recommended; refe r such re p ai rs to your local Te ktron ix
Field Office or representative .

The exploded-view d rawi ng associated with the
Replaceable Mechan ical Parts list may be helpfu l i n the

	

Semiconductors
removal or d isassembly of individual components or
s ubassemblies. Component locations are shown in the
Diag rams sectio n .

	

CΑ U Τ Ι ΟΝ

To avoid componentdamage, powermust be turned
Circuit Boa rds

	

off before removing or replacing semiconductors.

If α circuit board is damaged beyond repair, rep lace the
en tire board assemb ly . Part numbers fo r completely wired

	

Semiconducto rs should not be replaced u nless actual
boards are given in the Replaceable Electrical Parts list .

defective . If semiconducto rs are removed d u r ing ro u ti ne
maintenance, return them to their origin al sockets.

To remove o r replace α board, proceed as follows:

	

Unnecessary replacement of semiconducto rs may affect
the ad j ustmen t of th is i nstrumen t . When semico nductors

1 . Disconnect all leads connected to the board (both	arereplaced, chec k t h e operation of that part of the
soldered lead con nections and solderless p in co nnec-

	

instrumen t wh ich may be affected .
tions) .

WA RN I NG
2. Remove all screws h old ing the boa rd to the ch assis

or other mounting surface. Some boards may be held fast

	

Handle silicone grease with care . Avoid getting
on one side by α slotted plastic bar i n addition to the

	

silicone grease in eyes . Wash hands thoroughly after
screws ; for these, remove the screws, then pull the circuit

	

use.
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Rep lacement devices shoul d be of the original type ora
direct replacement . Fig . 4-2 shows the lead co nfigurations
of t he semicon ductor devices used in this instrument .
Some plastic-case transistors have lead configu rations
that do not agree with those show n here. Whe n replacing,
check the manufacturer's basing diagram for correct
basing . All transistor sockets in this instrument are wired
for th e standard biasin g used for metal-case tran sistors.
Semiconductors t hat have heat rad iators use silicone
grease to increase heat transfer. Rep lace the silicone
grease when replaci ng these semiconductors .

To replace one of th epower transistors mounted on the
ch assis ad j acent to the Power Supply circuit board, first
unsolder th e leads. Then , loosen the nuts on th e plastic
bar, or the screw in the metal clamp, t h at clam ps the
transistor to t h e c hassis. Remove thedefective transistor .
When replacing the transistor, use siliconegrease on both
sides of the insulator p late and on the metal tab, if th e
transistor has one, to increase heat transfer from th e
transistor to t he chassis .

Interconnecting Pin Replacement . To replace α p in
whic h is mounted on α circuit board , first disconnect any
p i n con nectors . Then, unsolder the damaged pin and pull
it out of the board with α pair of pliers . Be careful not to
damage the wiri ng on the board with too much h eat. Ream
out the h ole in the circuit board with α 0 .031-i nch drill .
Remove the ferrule from the new interco n necting pin and
p ress the new p i n into the hole in the circuit board .
Position the pin in the same manner as the ol d p in . If the
old pin was bent at an an gle to mate with α connector,
ben d t h e new pin to match the associated pins .

Switches

Switch Replacement . The following main tenan ce infor-
mation is provided for the cam switches and push button
switch es used in this instrument system .

Maintenance-5440

Repai r of cam switches should be undertaken only
by experienced repair personnel. Switch alignment
and spring tension of the contacts must be carefully
maintained for proper operation of the switch . For
assistance in repair of the cam switches, contact
your local Tektronix Field Office or representative .

An extraction tool should be used to remove th e 14-and
16-pin i n tegrated circuits to prevent damage to the pins .
Th is tool is available from Tektron ix, Inc. Order Tektron ix

	

Α. CAM SWITCHES
Part No . 003-0619-00. If an extraction tool is not available

	

Twocam switch repair k its are available, they are: Cam
when removing one of these integrated circuits, pull

and evenly on both en ds of th e device . Try to avoid

	

Switch Repair K it, Tektronix Part No . 040-0541-00; H ig h
slowly
h avi ng one en d of the integrated circuit disen gage from

	

Frequency Cam Switc h Repair K it, Tektronix Part No . 003-

the socket before th e other, as the pins may be damaged .

	

0708-00.

The first kit, Tektronix Part No . 040-0541-00 is used to
re pair t h e cam switches i n most time-base plug-in un its
and some vertical plug-in un its . The second kit, Te ktronix
Part No . 003-0708-00 is u sed to repair the cam switches
using the h igh -freq uency contact, wh ich is used i n several
vertical plug-in units.

The cam switches consist of α rotating drum with lobes,
wh ose position is controlled by the front-panel k nobs,
wh ic h actuate sprin g-leaf contacts .

T h e followi ng instructio ns have been generalized to fit
all instruments. Detailed instructions for cam switc h
repair, where required , will be found in the appropriate
manual .

1 .

	

Remove any s hields, switch s hafts, i nterfering wires,
components, or circuit boards wh ich p revent access to the
circuit board with the bad cam switch contact .

ΝΟΤΕ

Two types of switches are used i n this instrument .

	

Cam switch bearing blocks which attach to more
Contact alignment and spacing are critical to the opera-

	

than one circuit boardshouldnot be separated from
tion of the pushbutton and cam switches . Therefore,

	

both boards during disassembly, unless absolutely
defective switch es shoul d either be replaced as α u nit or

	

necessary, as proper bearing alignmen t will be
rep aired only by personnel experienced with these types

	

difficult.
of switch es . Your local Tektronix Field Office or represen-
tative can provi de additional information . The following
special maintenance information is p rovid ed for switc h	2 . Com pletely remove from the instrument the circuit
replacement.

	

board havin g th e defective cam switch contact .
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3. To replace the defective cam switch contacts, follow
the instructions given in the switch repair kit .

4 . To reassemble the instrument, reverse the dis-
assembly procedure.

receptacles. For storage crt's, disconnect the storage-
element cable connector from the storage circuit board .

1449-18
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6-inch steel ruler , or equivalent, not over
0.020 inch thick , inse rted between grati-
cule light reflector and CRT faceplate.

Fig . 4-5. Illustration showing equipment and method used to
correctly align light reflector with c rt faceplate.

The red and black wires entering the crt shield are
0;connected to the trace-rο i α tίοη co Ι ίns ίde the

shield . They will not hamper crt removal and need
not be unsoldered.

Β . PUSHBUTTON SWITCHES

	

3 . R emove the rear panel holding nuts, then move the

The pushbutton switches are not repairable and should

	

rear panel away from the instrument by sliding it along the

be replaced as α unit if d efective . Use α d e-soldering tool to

	

power cord .
remove solder from the holes in the circuit board when
unsoldering the switches .

4. Remove the crt base socket .

Cathode-Ray Tube Replacement . T he following
procedure outlines the removal and replacement of the

	

5. With one hand on the crt faceplate, push on the crt
tube . Refer to Figs . 4-5 and 4-6 . base . Slide the crt forward until the crt anode p lug can be

disconnected . For storage crt's, be sure to feed the
WA R Ν 1NG

	

storage-element cable through t he slot in the main p ortion
of the crt shield as the crt slides forward . Pull the crt out of

Use care when handling α crt. Protective clothing

	

the instrument from the front.
and safety glasses should be worn . Avoid striking it
on any object which migh t cause it to crack or
implode . When storing α crt, place it in α protective

	

Β . REPLACEMENT
ca rton or set it face down in α protected location on α

	

1 .

	

Make sure the soft p lastic crt faceplate supports are
smooth surface with α soft mat under the faceplate to

it from scratches.

	

in place, then insert the crt into the shield while feeding the
protect storage-element cable through the slot in the shield .

Before the crt is com pletely inserted, reconnect the anode
Α. REMOVAL

	

plug and p lace the steel rulers for the light reflector

1 . Remove the bezel assembly which is h eld in place

	

alignment.

with two screws . (The bezel assembly includes α snap-in
implosion shield.)

2. With the crt fully inserted and the shield hardware
loose, mount thebezel assembly into place and tighten the

2 . Disconnect d eflection leads from crt neck p in

	

bezel screws .

3 .

	

Position t he rear of the crt (socket end) so that there
is no tilt of the faceplate in relation to the bezel assembly,
then tighten the positioning screws . Check that the four
deflection crt neck pin receptacles are centered i n the
neck shield cutout, then tighten the clamp hardware .

4. P lace the crt base socket onto the crt base pins.

	

'
Replace the rear panel . If ap plicable, connect thestorage-
element cable to the p in connectors on the storage circuit
board, and connect the deflection lead s to the crt neck
pins .

5 . Replacing the crt will require partial instrument
adjustment . Refer to the Adjustment section of this
manual . ιι ι

i



CRT
clamp-tightening

screw

Rear panel

Maintenance-5440

Fig . 4-6 . Illustration showing location of crt mounting hardware described in crt replacement instructions .
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Bulb

	

Replacement.

	

To

	

replace

	

the

	

knob-sk irt

	

Table 4-2
deflection-factor readout bulbs, proceed as follows:

	

Ci rcuit
Number R ating Function Location
F300

	

120 VAC-1 .25 Α
Slow

	

' L i ne-Voltage Display unit
NOTE

	

240 VAC-0.7 Α

	

I npu t

	

rear pan el

2.

	

Unsolder the defective bu lb , and install its replace-
ment.

If the Tektronix instrument is to be shipped to α Tektron ix
To replace the graticule ligh ts, proceed as follows:

	

Service Center for service or repai r , attach α tag showing:

1 . Remove the control k nobs and nuts that hold the

	

owner (with address) and the nameof an individual atyour

fron t-panel circu it board to the d isplay unit fron t-panel .

	

firm th at can be contacted , complete instrument serial
number and α description of the service required .

2. Unp lug the wi res going to th e board and remove the
board from the display un it .

4- 1 2

To gain access to bulbs on some instruments, it may

	

Slow
be necessary to remove circuit boards andpushbut-

	

F800

	

0.25 Α Fast

	

+200 V

	

L.V.
ton switch extension shafts . Extension shafts are

	

Unreg

	

Power
removed and installed by pulling straight off and

	

supply

	

Supply board
pushing straight on .

	

F410

	

0.3 Α Slow

	

+38 V

	

Disp lay Unit
Unreg

	

H.V. Power
supply

	

Supply board

1 . Remove the lig h t sh ield .

3 . Replace the light sh ield .

	

REPACKAGING FOR SH IPMENT

3. Replace the bu rned ou t lig h t(s) .

4. Remove the crt bezel assembly an d disconnect the
crt neck p ins. Remove the d isplay unit rear-panel, then
push the crt forward u n til its facep late is abou t one-half
inc h out of th e instrument .

5 . I n stall the front-pan el circuit board , rep lacin g all
nuts and knobs . Re place the crt by reversing the
procedure i n step 4.

Power Transforme r Replacement. Replace the power
t ransformer only with α d irect replacement Tektron ix
transformer. After th e tra nsformer has been replaced ,
check the power supply output voltages as outlined in the
Adj ustmen t section of th is manual .

Fuse Replacement. Table 4-2 gives the r ati ng, location,
and function of the fuses u sed i n th is instrument system .

ADJUSTMENT AFTER REPAIR

After any electrical component has been replaced, the
adj ustmen t of that particu la r circu it should be checked , as
well as other closely related circuits . See Section 5 for α
comp lete adjustmen t procedure.

Save and re-use thepackage in which your instrument was
sh ipped . If the original packaging is un fit for use or not
available, repackage the instrument as follows :

1 . Ob tai n α carton of corrugated cardboard havin g i n side
dimensions of no less than six inches more than the
instrumen t dime nsio ns; th is will allow for cushioning .
Refer to the following table for carton test st rength
requirements .

2 . Su rroun d the instrument with polyethylene s h eetingto
p rotect t he finish of the instrument.

3 .

	

Cushion the instrument on all sides by tigh tly pac k ing
dunn age or uretha n e foam betwee n carton an d i nstru-
men t, allowi ng three i nches on all sides.

4 . Seal carton with sh i pp ing tape or i nd ustrial stapler.

SH I PP I NG CARTON TEST STRENGTH

GrossWeigh t (lb )

	

Carton Test Strength (lb)

0-10

	

200
10-30

	

275
30-120

	

375
120-140

	

500
140-160

	

600



The following proced ure returns the 5440 Oscilloscope to correct calibratio n . All limits and tolerances
given in th is procedu re are cali bration guides, andsh ou ld not be interpreted as instrumen t specifications
except as specified in the Performance Requirement column of theSpecificatio n sectio n in th is manual .

INTRODUCTIO N

	

3. Assem ble the plug-in u n its and Oscillosco pe
together as directed under In stall Plug-In Un its preced ing

Tektronix Field Service

	

the subsection to be performed .

Te ktro n ix, Inc . provides complete instrument repair
and recalibratio n at local Field Service Centers and the
Factory Service Center . Contact your local Tektron ix
F ield Office or representative fo r further information .

Test Eq uipment Req uired

The test equipmen t listed at th e beginning of the
Performance Check Proced ure is req uired to perform the
Adjustment Procedu re.

PREL IM INARY PROCEDURE

The Oscilloscope must be adjusted within an am-
bient temperature range of +20'C to +30° Cfor best
overall accuracy and to meet the electrical
characteristic tole rances given as Performance Re-
quirements in the Specification section of this
manual .

Info rmation given in the Supplemental Information
column is provided fo r user information only, and
should not be inte rpreted as Performance Re-
quiremen ts .

1 . Remove the cabinet sides from the Oscillosco pe
(refer to Cabinet Removal in the Maintenance section of
th is manual) .

Control Settings
2. Connect the Oscillosco pe to α power source which

meets the voltage an d freque ncy req ui rements of the
inst rument (refer to Operating Voltage in the Operating
I nstructio ns section of th is manual) .

ΝΟΤΕ

If the correct line voltage is not available, use a
variable autotransformer to provide the correct input
voltage.

ADJUSTMENT

Section 5-5440

4. Set the controls as given under Control Settings
p reced ing the same subsection .

5. If applicable, install the TM 500 se ries test equip-
ment into the test equipment Power Module .

6. Co nnect the test eq uipment to a suitable line voltage
source . Turn all . equipment on and allow at least 20
mi nutes for the equi pment to stab ilize .

Titles for external controls of the Oscilloscope are
capitalized in this procedure (e .g ., GRAT ILLUM,
POWER) . Internal adjustments are ίηίtίαlcapital ίzed
only (e.g ., Crt Grid Bias, Vertical Centering) .

POWER SUPPLY AND CAL IBRATOR

I nstall Plug-in Un its

Install an am p lifier u n it in the left vertical com partment
and the time-base un it in the horizo n tal compartmen t .

Oscilloscope

IN TEN SITY

	

Coun terclockwise (off)
FOCUS

	

Mi drange
GRAT I LLUM

	

As desired
READOUT INTENS

	

M id range
POWER On
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1 . Adjust -30 Volt Power Supply

α . Remove the bottom d ust cover of t h e 5440 to gai n
access to th e LV power supply circuit board .

b . Connect the digital voltmeter between -30 V test
poi nt on the LV power supply circuit board and chassis
ground . See Fig . 5-1 for voltage test poi nt location .

c . CHECK-For α meter read i ng of-29.925to-30.075
volts .

NO ΤΕ

If the -30 volt supply is within the specified
tolerance, proceed with step 2 . If the -30 volt
adjustment is to be made, all circuits will be affected
and the entire power supply adjustment procedure
should be performed to verify the accuracy of the
supplies.

d . ADJU ST--30 Ad j R950 for α meter read ing of -30

	

Ι Typical 120 Hz
volts . See Fig . 5-1 for adj ustme nt location .

	

Supp ly

	

Tolerance

	

Ripp le (P-P)

2. Adj ust +30 Volt Power Supply

α . Connect t h e digital voltmeter between +30 V test
poi nt on t he LV power su pply circuit board, and chassis
grou nd . See Fig . 5-1 fo r voltage test point location .

b . CHECK-For α meter reading of+29.925to+30.075
volts .

5-2

+5V +15V +30V

L __>

	

Ι

	

i ί

GND ` `

	

\,

	

-15V

	

R950 \1 Ι
R984, C984

	

'~

	

-30V

	

η
JUNCTION \

	

/ \
i+30V

	

ί L~--J

Ι
Ύ ., ι

	

E __
s
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Fig . 5-1 . Location of powe r supply test points and -30, +30-volt
adjustments .

NOΤΕ

If the +30 volt supply is within the specified
tolerance, proceed with step 3. If the +30 volt
adjustment is to be made, all circuits will be affected
and the entire power supply adjustment procedure
should be performed to verify the accuracy of the
supplies.

c . ADJUST-+30 A dj R920 for α meter reading of
exactly +30 volts . See Fig . 5-1 for a dj ustment location .

3. Check Remaining Power Supply Voltages

α . CHECK-Each supp ly with the digital voltmeter to
ensure t h at all output voltages arewithin t he limits given i n
Table 5-1 . See Fig . 5-1 for voltage test point locations .

TABLE 5-1

Power supply voltage, Tole rance, and Ripple

-30 V

	

-29.925 V to -30.075 V

	

2 mV or less

-15 V

	

-14.85 V to -15.15 V

	

2 mV or less

+5 V

	

+4.9 V to+5.1 V

	

2mV or less

+15 V

	

+14.85 V to +15.15 V

	

2 mV or less

+30 V

	

+29.925 V to +30.075 V

	

2 mV or less

+200 V

	

+180 V to +240 V

	

2 V or less

NO ΤΕ

Ripple and regulation of the individual supp lies can
be checked using the procedure given under
Troubleshooting Techniques in the Maintenance
section of this manual .

b . Disconnect th e digital voltmeter .

4 . Check Calibrator Output Voltage

α . Con nect the digital voltmeter between the
CAL I BRATO R current loop a n d α grou nd test point . See
Fig . 5-1 for ground test point location .

b . Apply α ground connectio n (s hort circuit) between
the junction of R984 an d C984 and α grou nd test point on
the low-voltage and calibrator board . See Fig . 5-1 for the
junction a n d ground test point location .

c . CHEC K-For α meter readi ng of +396 to +404
millivolts .

REV Α AUG 1979



d . Disconnect th e short circuit from th e j unction and

	

g . Press the POWERswitc h to turnoff th e Oscillosco pe
the ground test point .

	

before disconnecting the voltmeter.

e . Disconnect the d igital voltmeter.

	

h . Disconnect the do voltmeter and re place the HV
cover, reversing the procedure given in part c of t h is step .

5. Check Hig h-Voltage Power Supply

α . Press th e POWER switch to turn off th e
Oscilloscope .

b . Remove the time-base unit from the horizontal

	

α . Turn th e I NTENSITY control slowly clockwise and
com partment and insert the vertical amplifier into the

	

check for a visible spot display. Note that the spot appears
compartment.

	

when control is between its 8 and 11 o'clock positio n . If th e
spot a ppears before or after the given co ntrol position,
p roceed with part b of th is step .

c . R emove the th ree 4-40 screws securing the HV cover
to th e Hig h Voltage circuit board assembly, and remove
the cover .

	

b . Turn INTENSITY control fully counterclockwise .

d. Set th e do voltmeter (vom) to measure at least-3000

	

c . AD JU ST-I ntensity R ange R435 so spot is j ust
volts do and con nect it between HV Test Point an d c h assis

	

extinguished . See Fig . 5-2 for ad j ustment location .
ground . See F ig . 5-2 for test point location .

e. Pull the POWER switch to turn on th e Oscillosco pe.

i .

	

Pull the POWER switch to turn on th e Oscillosco pe.

6. Adjust Intensity Range

d . R epeat part α of this step .

Adjustment-5440

e . P ress the POWER switch to turn off the
f . CHECK-F or α meter read ing of -3000 volts ±2°/ο .

	

Oscilloscope. Install the time-base unit in t h e horizontal
compartment and the vertical amplifier in the vertical
com partment .

-3000V
TEST POINT

R435
INTENSITY -~
RANGE

0

~ Ι V
Fig . 5-2. Location of I ntensity Range and HV test point on H ig h Voltage assembly . (Board shown with cover removed.)

2139-07
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α . Position the trace to th e center horizontal graticule
Con trol Setti n gs

	

line .

CRT DISPLAY

	

2. Ad just Trace Alignmen t

Oscilloscope

I NTEN SITY

	

Midran ge

	

b. CHECK-T hat th e trace is aligned wit h t h e center
FOC US

	

Midran ge

	

h orizon tal graticule li n e.
GRAT I LLUM

	

Mid range
READOUT I NTENS

	

M idrange

	

c. ADJUST-ROTATION (Trace) R375 to align thePOWER

	

On

	

trace with th e center horizo n tal graticule line . See Fig . 5-3
for ad j ustment location .

Position

	

Midrange
I nput coupling

	

Dc
Mode

	

CH 1
Trigger

	

CH 1

Main Triggering

Amplifier Unit

Time-Base Unit

Slope

	

+
Mode

	

Auto
Trigger Source

	

Left
Position	Asdesi red
Mag

	

Χ1
Mai n Sec/Div

	

1 ms
Display Mode

	

Main Swp

1 . Adjust Focus and Astigmatism

α . Set the I NTEN SITY co ntrol for α normal viewing
level .

b . Set the time-base Main Sec/Div switch to Amp (fully
counterclockwise) .

c. Turn the FOCUS control fully clockwise .

d . CHECK-For α spot disp lay that is nearly round .

e. ADJUST-Astig R370and FOC US control together,
to obtain the best defi n ed s pot d is play . See Fig . 5-3 for
adjustme n t location .

d. P ress the POWER switc h to turn off t h e
Oscilloscope .

3. Adjust Geometry

α . Remove the time-base unit from the rig ht horizontal
compartment an d install it in the center vertical compart-
ment.

b. Remove the vertical amp lifier un it from th e left
vertical compartment a n d install it in the right horizontal
compartment.

c . Pull the POWER switc h to turn on theOscillosco pe.

d. Set the FOC US and I NTENSITY controls for α well-
defi n ed trace, extending vertically above and below the
graticule area .

2139-08

1~ ε `
s σ

	

σ ~

	

~ρ

ο -

οc~<W~

(>==(D
C'C=f

R365

	

R370

	

, )
GEOM ASTG

	

ι +

	

,

R375
TRACE

ROTATION - `

f . Set the time-base Main Sec/Div switch to 1 ms .

	

F ig . 5-3. Location of Geom, Astig, and Trace Rotatio n
ad justments (Horizontal ci rcuit board) .



e . CHECK-Vertical bowi ng and tilt of the trace disp lay

	

d. P ress POWER switch to turn off Oscilloscope, and
is less t h an .1 d ivision, w hen positioned horizo ntally

	

install Calibration Fixture in center com partment . Pull
across the en tire graticule area .

	

POWER switc h ON .

f . ADJUST-Geom R365 for minimum bowing ortiltof

	

e . CHECK-That the displayed trace is with in 0.5
the trace dis play at the left and rig ht edges of the graticule .

	

division of the center horizontal graticule line .
Ad justmen t may have to be com promised to obtain less
than .1 graticule division bowing and tilt everywhere
with i n the g raticule area . See Fig . 5-3 for ad j ustment

	

2. Adjust Vertical Gain

location .

	

α . Press POWER switc h to turn off Oscilloscope, and
i nstall Calibratio n Fixture in the left vertical compartment .
Pull the POWER switch ON.

g . Press th e POWER switch to turn off the
Oscilloscope .

The Calibration Fixture is used fo r the vertical
system adjustment procedure. When a different
amplifier plug-in is used to verify vertical
specifications, the Oscilloscope system frequency
must be considered. An alternate procedure is
provided when the 5Α48 amplifier is substituted fo r
the vertical amplifier plug-in unit.

Install Plug-in Un its

Install the Calibration Fixture i n the left vertical com-
partment and the time-base u n it i n the horizo ntal com-
partment .

Control Settings

Positio n

	

M idrange
Amp litude

	

M idrange
Test Switch	CommonMode
Rep Rate

	

100 kHz

1 . Adjust Vertical Centering

α . Pull POWER switch to tu rn on th e Oscilloscope .

b . CHECK-That the displayed trace is with in 0.5
division of the center horizontal graticule line .

c . ADJUST-Vertical Centerin g R 135 to position the

	

8115

	

0715

	

8120

	

C155

	

0781

trace to the center horizontal graticule line . See Fig . 5-4 for
adjustment location .

	

Fig . 5-4 . Location of Vertical Amp lifier adjustments .
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VERTICAL SYSTEM

Adjustment-5440

b . Set the Test switch of the Calibration Fixture toVert
or Horiz Gain , and depress th e 1 kHz Rep Rate switch .

NOTE

	

c. Positio n the d isplay with the Calib ration Fixture
position control to align the brig ht center trace of the
display with the center horizontal graticule li ne.

d . CHECK-That the center 7 traces coincide with the
respective horizon tal graticule lines, one t race per divi-
sion, ±0 .1 division .

e . ADJUST-Vertical Gai n R 175 for 6 d ivisions of
deflection over the center 7 horizontal graticule lines .

f . Press POWER switc h and remove the Calibratio n
F ixture from the left vertical compartment an d install it in
the center compartment . Pull the POWER switch ON .

g . Repeat part d of th is step , and if necessary, readjust
Vertical Gai n R175 for the optimum gai n setting com

Calibration Fixture

	

promise for both vertical compartments .

R121

	

R123 R 167 R155

5-5
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3. Adjust Vertical Compensation

	

j . Repeat parts c through h. If necessary, compromise
α . I nstall the Calibration Fixture in the left vertical

	

the vertical compensation adjustment to obtain the best
compartmen t .

	

response for both left and right vertical compartments .

b . Set the Test switc h of t he Calibration Fixture to Vert
or Horiz +Step Resp and depress the 100 kHz Rep Rate
switc h. Adjust Amplitude and Position controls for α 6-
division d isp lay centered vertically on the graticule.

c. Set the time-base unit forα cali b rated swee p rate of
2 μs/divisio n and triggeri n g for auto mode, ac coupled
from the internal sou rce . Adjust trigger level controls fora
stable d isplay, triggered on the rising portion of the p ulse .
Center th e pulse horizo ntally on the graticule.

d . CHECK-For optimum sq uare lead ing corner and
flat top on the d isplayed pu lse with aberrations not to
exceed +0.36 or -0.36 d ivision, with total peak-to-peak
aberrations not to exceed 0.36 division.

e. ADJU ST-Vertical compensation R121 for o ptimum
flat topon the displayed pulse, then adjust R120 and R 123,
increasi ng the sweep rate of the time-base unit to 1 μs/div
and 0.5 μs/div, respectively . Repeat as necessary to obtain
optimum flat top on the waveform . See Fig . 5-4 for
ad justment locations.

f . Depress the 1 MHz Rep Rate switch on the Cali b ra-
tion Fixtu re, and set the sweep rate of the time-base un it to
0.1 μs/div . Ad j ust trigger level co ntrols for α sta ble d isplay.

g. ADJUST-Vertical compensations C637 (this adju st-
ment is located on the main interface board between
vertical compartments, SN Β063251-υρ ), C115, R 115,
C155, R155, R167, and C181 in the order given, for
optimum square leading corner with a berrations within
the limits given i n part d. There is d irect i nteraction
between C115 and R 115, and between C155 and R155.
Best results are usually obtained by setting R 115 fully
clockwise, then adjusti ng C115 . See Fig . 5-4 for ad just-
ment location .

5-6

ΝΟΤΕ

The Calibration Fixture has α high bandwidth, and
aberrations can typically measure near the
specification limit. The fοΙΙοωίηg compensation ad-
justments may not be necessary if aberrations and
bandwidth meet specification.

4. Check Vertical Position Effect
α . Set the Calibration Fixture andgenerator controls to

obtai n α centered, positive-going, 6-division display . Set
the time-base un it fo r α triggere d display on the r isi ng
portion of the p ulse, at α sweep rate of 20 ns/div .

b. Position th e 6-divisio n d is play down so α 3-division
display remains within the graticule area .

c. CHECK-For optimum squa re leadi ng corner and
flat top on the d isplayed pulse with aberrations not to
exceed 0.36 division (6 . Οο/ο ) .

d. Set theCalibration Fixture and generator controls to
obtain α centered , negative-going, 6-division display. Set
t h e time-base u nit for α triggere d d isp lay on the falli ng
portio n of the pu lse, at α sweep rate of 20 ns/d iv .

e. Position the 6-divisio n disp lay up so α 3-division
d isplay remains with in the graticule area .

f . CHECK-For o ptimum square leadi ng corner and
flat top on the displayed pulse with aberrations not to
exceed 0.36 d ivision (6 . Οο/ο) .

5. Check Bandwidth
α . Set the Test switc h to Vert or Horiz Freq Resp an d

turn th e Amplitude control fully clockwise .

b . Set the time-base u nit for α sweep rate of 1
millisecond/division .

c. Connect the sine-wave generator output to the CW
In co nnector of the Calibration Fixtu re.

d . Set the sin e-wave generator for α reference fre-
quency of 3 MHz and adjust the output for an 8-d ivision
display.

h . ADJUST-R155 and R 167 fo r mi nimum ringing of

	

e. Set the Calibration Fixture Positio n and Amplitude
front corner. Adjust C637 (on the main i nterface board	co ntrols to obtai n α centered, 6-divisio n d is play .
between vertical compartments, SN Β063251-υρ ), C155
and C115 for α level front corner. After front corner

	

NOTE
adjustments have been made, adjust C181 for optimum
risetime and min imum fro nt corner spike.

	

The Calibration Fixture CWLeveled l ίghtmustbeon
and the sine-wave generator must be properly

i . Press the POWER switch to turn off the Oscilloscope,

	

connected for α valid check. Refer to the Calibration
and i nstall th e Calibration Fixture in the center compart-

	

Fixture and sine-wave generato r manual for detailed
ment. Pull POWER switch ON.

	

instructions.
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f. Without c hangi ng the output amplitude, increase
the generator frequency until the displayed am plitude is
reduced to 4 .2 divisions.

g . CHECK-The generator for α readi ng of at least

	

e. Press POWER switch to turn off Oscillosco pe and
90 MHz .

	

install vertical am p lifier unit in center compartment. Pull
the POWER switch ON .

h . Press POWER switch OFFand install the Calib ration
Fixture in the center p lug-in compartment. Pull the

	

f. CHECK-That the d is played trace is within 0.5
POWER switc h ON .

	

division of the center horizontal graticule line .

i . R epeat parts α through g for the center vertical
compartment .

j . Press POWER switch to turn off the Oscilloscope
and d isconnect th e cable from the Calibration Fixture
in put connector.

VERTICAL SYSTEM

ΝΟΤΕ

The following alternative procedure is used when
the 5Α48 is substituted for the Calibration Fixture
plug-in unit.

Install Plug-in Units

d . ADJUST-Ve rtical Centerin g R 135 to position the
trace to the center horizontal graticule li ne. See Fig. 5-4 for
adjustment locatio n.

2. Adjust Vertical Gain

Adj ustment-5440

α . Press the POWERswitch to turnoff the Oscillosco pe
an d install vertical amp lifier in the left vertical compart-
ment. Pull the POWER switch ON .

b. Connect α 1 kHz square-wave sig nal from the
Calibration Generator to the vertical am plifier input, usi ng
α 42-inch BNC cable.

c. Set the vertical amplifie r and generator controls to
obtain α six volt refe rence sig nal . Center the display.

d. CHECK-Thecrt display fo r α vertical deflection of 6
divisions ±0.18 d ivision.

I nstall the 5A48 in the left vertical compartment and the

	

e. ADJUST-Vertical Gain R 175 fo r 6 d ivisions of
time-base unit in th e horizontal compartment.

	

deflectio n.

Control Settings

	

f. Press POWER switch to tu rn off the Oscillosco pe
and remove the ve rtical amplifier from the left vertical

Amplifier Unit

	

compartment and install it in the ce nte r compartment. Pull
the POWER switch ON .

Positio n

	

Midrange
Input Coupling

	

Dc
Mode

	

CH 1

	

g . Repeat part d of th is step, and if necessary, readjust
Trigger

	

CH 1

	

Vertical Gai n R175 for the optimum gai n setti ng . Com-
Volts/Div

	

1

	

promise for both vertical compartments .

1 . Adjust Vertical Centering

	

3. Adjust Vertical Compensation

α . Pull the POWER switc h to turn on the Oscillosco pe .

	

α . Press POWER switch to tu rn off the Oscillosco pe
and install the vertical amplifier in the left vertical com-
partment . Pull the POWER switch ON .

b . Sh ort together the vertical deflection pins 7Αand 7Β ,
at the vertical pl ug-i n with an appropriate sh orting bar .

b . Set the vertical amplifier CH 1 VOLTS/DIV switch to
.1 . Connect the pulse generator to the CH 1 i nput

c . CHECK-That the displayed trace is with in 0.5

	

connector with α 50 ohm terminatio n and α 42-inch BNC
divisio n of the center horizontal graticule line .

	

cable.
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Ad justment-5440

c . Set the time-base un it for α calibrated sweep rate of
20 ns/division and triggering for auto mode, ac coupled
from the LEFT so urce . Ad j ust trigger level control for α
stable d isplay, triggered on the rising portion of the p ulse .
Center the pulse horizontally on the graticule .

d . CHEC K-For optimum sq uare leadi ng corner and
flat top on α 5-d ivision displayed pulse with abe rrations
not to exceed +0.15 or-0.15 d ivision , with total peak-to-
pea k aberrations not to exceed 0 .15 d ivision .

e . ADJUST-Vertical compensatio n R 121 foroptimum
flat top on the d isplayed p ulse, thenad j ust R120 and R 123,

	

g . Press the POWER switch to turnoff th e Oscilloscope
i ncreasi ng the sweep rate of the time-base, when

	

and i nstall the vertical amp lifier in the center vertical
n ecessary . Repeat as necessary to obtain optimum flat top

	

com partment . Pull th e POWER switch ON .
on the waveform . See Fig . 5-4 for adjustment location .

f . ADJUST-Vertical compensations C637 (th is ad j ust-

	

h. Repeat parts d throug h f for the center vertical
ment is located on the main interface board between

	

compartment.

vertical compartments, SN Β063251-υρ ), C115, R 115,
C155, R155, R 167, and C181 in the order given , for
optimu m square lead i ng corner with aberrations with in

	

i .

	

Press the POWER switc h to turnoff the Oscilloscope
the limits given in part d of th is step . There is direct

	

and d isconn ect cable and termination from the equ ip-
interaction between C115 a nd R115, and between C155

	

ment .

and R 155 . Best results are usually obtai ned by setting
R115 fully clockwise, t hen adjusti ng C115 . See Fig . 5-4 for
adjustme nt location .

g . ADJUST-R155 and R167 for minimum ringing of
fro nt corner . Adjust C637 (on the main i nterface board
between vertical compartments, S N Β063251-υρ ), C155
an d C115 for α level front corner. After front corner
ad ju stments have been made, ad just C181 for o ptimum
risetime and mi nimum front corner spike .

h . Press the POWER switch to turn off the
Oscilloscope, and install the Vertical Amplifier in the
center compartment . Pull POWER switch ON .

i .

	

Repeat parts d th rough g . If necessary, compromise
the vertical compensation adjustment to obtain th e best
response for both left an d rig ht vertical com partments .

4 . Check Bandwidth

α . Press the POWER switch to turnoff the Oscilloscope
and install the vertical amplifier in the left vertical com-
partment . Pull the POWER switch ON.

b . Set the time-base u nit for α sweep rate of
10 μs/divisio n .

d . Set the vertical amplifier volts/division switc h to .1
and ad just the sine-wave generator controls for α 6-
division disp lay at α frequency of 3 megahe rtz .

e . With out chan ging the outp ut amplitude, increase
the generator frequency un til th e d isplayed am plitude is
reduced to 4.2 divisions .

f .

	

CHECK-The generator for α read i ng of at least 60
megahertz .

The Calibration Fixture is used for th e horizontal
system adjustment procedure . When a different
amplifier plug-in is used to verify horizontal
specifications, the amplifier frequency must be
considered . An alternate procedure is provided
when the 5A48 is substituted for the Calibration
Fixture plug-in unit.

Install Plug-in Units

HOR IZONTAL SYSTEM

ΝΟΤΕ

Install th e Calibration Fixture i n the horizontal p lug-in
compartme n t and the time-base un it i n the left vertical
compartme n t .

Control Settings

Calibration Fixtu re

Position

	

M id range
c . Disconnect the BN C cable from th e pu lse generator

	

Am p litude

	

M id range
and connect it to th e output connector of th e si ne-wave

	

Test Switch	CommonMode
generator .

	

Rep Rate

	

1 MHz
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Main Triggeri n g

Time-Base Un it

Slo pe

	

+

M ode

	

Auto

Trigger Source

	

Left
Position

	

As desired
Mag

	

Χ1
Mai n Sec/Div

	

1 ms
Display Mode

	

Mai n Swp

1 . Ad just Horizontal Centering

α . Pull POWER switc h to turn on the Oscilloscope and
check for α vertical trace over th e entire graticule area .

b . CHECK-T h at the disp layed trace is with in 0.5
d ivision of the center vertical graticule li n e.

c . ADJU ST-Horizontal Centering R222 to position
t he trace to th e ce n ter vertical graticule line . See F ig . 5-5
for ad j ustment location .

2. Adjust H orizontal Gain

α . Set th e Test switch of the Calibratio n F ixture to Vert
or H oriz Gai n .

	

d. Set the time-base unit for auto, internal triggerin g,
and the sweep rate to 10 ns/d iv . Ad j ust the time-base
triggeri ng controls for α stable display .

b . Position the display with the Calibration Fixture
position co ntrol to align the brig ht center trace of the
display with th e center vertical graticule lin e. e. CHECK-For one 10 nanoseco n d mar ker per d iv i-

sion over the center eig h t major graticule divisio ns of the
display (positio n as necessary) .

c . CHECK-That the center 7 traces coinci de with the
respective vertical graticule li nes, one trace per d ivision,
±0 .25 division .

	

f. ADJUST-C210 for o ne 10 nanosecond marker per
d ivisio n over the center eight ma jor graticule divisions of
the d isp lay. Sweepaccuracy is±5°/ο overthe entire sweep,

ιτ> σε

	

8222

	

exclud i ng th e first 30 ns and the last 10 d ivisions of the
c235

	

CENTERING

	

magnified sweep . See Fig . 5-5 for ad justment location .
5nS TIM ING

Fig . 5-5. Location ο1 Horizontal Amplifie r adjustments .

d. ADJUST-H orizontal Gain R212 for 6 divisions of

deflectio n over th e center 7 vertical graticule lines .

3. Ad just 10 ns Timing

ΝΟΤΕ

Ad justment-5440

e. Press POWER switc h to turn off the Oscillosco pe
and i nterc hange the Calibration Fixture andthetime-base
unit in their respective compartments . Pull POWERswitch
ON .

Α 5842 time-base or α time-base having α 10 ns
sweep must be used.

α . Set the Calibration F ixture test switch to AUX IN .

b. Connect the time-mark generator to the αυχ in
connector of the Calibration F ixture .

c . Set the time-mark generator for 10 nanoseco n d
markers. Set the Calibration F ixture am plitude control so
th e markers are at least five divisions i n amplitu de.

4. Ad just 5 ns Timing

ΝΟΤΕ

This step can be performed only with a time-base
unit having α 5 ns sweep rate, such as Tektronix
5844 .

α . Press POWER switch to turn off Oscilloscope and
install app ropriate time-base unit in the horizontal com-
partment. Pull POWER switch ON .

5-9



Adjustment-5440

b . Set the time-mark generator for 5 nanosecond

	

Time-Base Unit
markers. Set the Calibration Fixture amplitude control so

	

Main Triggerin gthe markers are at least five divisio ns in amplitude.
Slope

	

+
Mode

	

Auto
c. Set the time-base unit for auto, i ntern al triggerin g,

	

Trigger Sou rce

	

Leftand the sweep rate to 5 ns/d iv . Adjust the time-base

	

Positio n	As desiredtrigge ring controls for α stable display.

	

Mag

	

Χ1
M ai n Sec/Div

	

1 ms
d . CHECK-For one 5 nanosecond marker perdivisio n	Display Mode

	

Main Swp
over the center eig ht major graticu le divisio ns of the
d isplay (position as necessary) .

	

1 . Adjust Horizontal Centering

e. ADJUST-C235 for one 5 na nosecon d marker per
division over the cen te r eight graticule divisions of the
display . Swee p accuracy is ±6ο/ο over the e ntire sweep ,
excluding the first 30 ns and the last 10 divisio ns of the
magnified sweep. See Fig . 5-5 for adjustme nt location.

f . Inte raction will occur between ad j ustment of C210
and C235 . Repeat step 3 and step 4 to ach ieve α timing
compromise.

g . Press POWER switc h to turn off the Oscilloscope.
Disconnect all cables .

The following alternative procedure is used when
the 5Α48 is substituted for the Calibration Fixture
plug-in unit.

Install Plug-in Units

HORIZONTAL SYSTEM

ΝΟΤΕ

c. CHECK-The crt dis play for α horizontal deflection
Install the 5Α48 in the horizontal p lug-in compartment

	

of 5 divisio ns ±0.15 d ivision .
and the time-base un it in the left vertical compartment.

d . ADJUST-Horizontal Gain R212 for 5 divisions of
Control Settings

	

deflection . See Fig . 5-5 fo r ad justment location .

Amplifier Unit

α . Pull th e POWER switch to turn on the Oscillosco pe
and check for α vertical trace over the entire graticule area .

b. Short together p i ns 7Α and 713 on the 5Α48 vertical
amp lifier with an appropriate shorti ng bar.

c. CHECK-That the d isplayed trace is with in 0.5
d ivision of the ce nter vertical graticule line.

d . ADJUST-Horizontal Centering R222 to positio n
the trace to the ce nter vertical graticule line. See Fig . 5-5
for adj ustment location.

2. Adjust Horizontal Gain

α . Connect α 1 kHz square-wave signal from the
Calibration Generator to the 5Α48 input, using α 42-inch
BNC cable.

b. Set the vertical amplifier and generator controls to
obtai n α five volt reference signal . Center the d is play
between the th ird and eighth vertical graticule li nes .

e. Press the POWERswitch to turnoff the Oscilloscope

Position

	

Midran ge

	

and i nterchan ge the vertical amplifie r and the time-base

In put cou plin g

	

Dc

	

unit i n their res pective compartments . Pull POWERswitch
ON.

Mode

	

CH 1
Trigger

	

CH 1
Volts/Div

	

1

	

f.

	

Disconn ect theBN C cable from thevertical amplifier
in put connector.



3. Adjust 10 ns timing

	

4. Adjust 5 ns Timing

b . Set the time-mark generator for 10 nanosecond
markers. Set the deflection factor of th e vertical amp lifier
so the markers are at least five divisions in am plitude.

c . Set the time-base u n it for α sweep rate of 10 ns/div .
Ad just the time-base triggering control for α stable
display .

e . ADJU ST-C210 for one 10 nanosecond marker per
divisio n over th e center eig ht major graticule divisio ns of
the d isplay . Sweep accuracy is ±5% overthe e ntire sweep,
excludi ng the first 30 ns and the last 10 divisions of the
magn ified sweep. See Fig . 5-5 for adjustment location .

Adjustment-5440

NO ΤΕ
NOTE

This step can be performed only with α time-base

Α 5842 time-base or α time-base having α 10 ns

	

unit having α 5 ns sweep rate, such as Tektronix
sweep must be used.

	

5844 .

α . Connect thetime-mark generator signal to the i nput

	

α . Press the POWERswitch to turnoff the Oscilloscope

of th e 5Α48 .

	

and i nstall an approp riate time-base u nit in the h orizontal
compartmen t . Pull POWER switch ON.

b. Set the time-mark generator for 5 nanoseco nd
markers. Set the deflection factor of the vertical amplifier
so th e markers are at least five d ivisio ns in am plitude.

c. Set the time-base unit for α sweep rate of 5 n s/d iv .
Adjust the time-base triggering control for α stable
display .

d . CHECK-For one 10 nanosecond marker per divi-

	

d . CHECK-For one5 nan osecon d marker perdivisio n
sio n over thecenter eight graticu ledivisions ofthedisplay

	

over the center eight graticule divisions of the dis play
( position as necessary) .

	

(position as necessary) .

e. ADJUST-C235 for one 5 nan osecon d marker per
d ivision over the ce n ter eight graticule divisions of the
d isplay . Sweep accu racy is ±6 ο/ο over the entire sweep,
exclud ing th e first 30 ns and the last 10 d ivisio ns of the
magnified sweep . See Fig . 5-5 for ad justment locatio n.

f . In teraction will occu r between adjustment of C210
and C235 . Repeat step 3 and step 4 to ac hieve α timing
compromise .



Ad justment-5440

If the Readout System was deleted from the instru-
ment (Op tion 1), omit this section of the procedure .

It is not necessary to install any plug-ins to perform th is
proced ure . With plug-ins installed and Q1052 removed,
random ch aracters will appear; with plug-in and Q1052
removed, all zeros will appear .

1 . Ad just Vertical Spacing

READOUT SYSTEM

	

3. Adj ust Character Scan

ΝΟΤΕ

α . Remove Q1052 from its socket on the Readout
board . See Fig . 5-6Α for location .

b . Pull the POWER switc h ON a n d set th e READO UT
control for visible characters .

c . C HECK-Crt display for two rows of zeros, 40 zeros
to α row with no overla p . Th e two rows of zeros s h ould be
located vertically in the middle of the to p and bottom
divisions of the graticule . See F ig . 5-6 Β .

d . ADJUST-Vertical Spacing R1118 to position the
top row of readout characters to th e mid dle of the top
graticule d ivision . Then adjust Vertical Centeri ng R135
(located on vertical circuit board) so the bottom row of
read out c haracters is in the middle of the bottom graticule
division . Some interaction will occur between adj ustmen t
of R1118 and R135 . R epeat until correct readout c haracter
locatio n is ach ieved. See Fig . 5-6A and 5-613 .

2 . Ad just Horizontal Positioning

α . CHECK-That the first a nd last characters of both
rows of zeros are with i n the graticule area . See Fig . 5-6Β .

b . ADJU ST- Horizontal Position ing R1110 to position
both rows of zeros so the first an d last characters are
with i n the graticule area . See Fig . 5-6Β for correct
position i n g of the readout d is play .

α . CHECK-Displayed characters for completeness
without overscanning (oversca nn ing causes α brig ht dot
where traces overlap) .

b . ADJUST-Character Scan R1006 for fully scanned
characters without oversca nning . See Fig . 5-6A and 5-613 .

c . P ress POWER switch to turn off Oscilloscope .
Replace Q1052 to its socket . T h is comp letes the ad just-
me n t proced ure .

R1118
VERTICAL
SPACING

R1110

	

Q1052 R1006
HO RIZONTAL

	

CHARACTER
(Α ) POSITION ING

	

SCAN

ιιινι ιιιι m ιιι m ιιι ιιιιίιιιιί ι 'ιίιιιιιιι

NONE

MMMMMENEEN

NNEEMENNEW

NEEMENEEN

NEEMENNE
ιιι ιιιιι ιιιιιιιιιι ιιιιιιιιιι ιιιι ιιιιι
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Fig . 5-6 . (Α ) Locations of Readout Ad justment, 01052, (Β )
Readout display with 01052 removed (with plug-ins removed) .



Your instrument may be eq uipped with one or more options. This section describes thoseoptions,
or directs the reader to where the option is documented .

Option 1

	

Removes Readout Circuitry

	

Described i n this sectio n .

	

1

Option 3

	

Exter n al Readout Input

	

Described i n this section .

	

5

Optio n 4

	

Protective Front Panel Cover

	

Describe d in this section.

	

1

Option 76

	

Ρ7 Phos phor

	

Described in this section.

	

1

Optio n 78

	

Ρ 11 Phos phor

	

Described i n th is section.

	

1
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Th is modification removes the Readout circuitry from the 5440 .

ELECTRICAL PARTS L IST

Remove :

Add:

REV . Α FEB 1978

OPTION 1

Ckt.

	

Tektronix

	

Description
No .

	

Part No.

Α7

	

670-2413-00

	

READOUT Circu it Board Assembly

Α9

	

670-5035-00

	

READOUT PROTECTIO N
Circuit Board Assemb ly
(SN Β074125 &υρ )

U 1030

	

155-0015-01

	

Monolit hic Analog Data Switch
(SN Β074124 & below)

U 1040

	

155-0015-01

	

Mon olithic Analog Data Switch
(SN 8074124 & below)

131-1398-00

	

Contact, Elect . 16 Pi n, d ip, gnd

131-1398-00

	

Contact, Elect . 16 P in, d ip, gn d

(131-1398-00 are installed where the 155-0015-01 are removed)

Option 1-5440

Option 1, page 1





OPTION 3

EXTERNAL READOUT INPUT

The Exte rnal Readout Input option provides access to thetwo readout display wo rds whichcannot
be programmed via plug-ins in the 5440 . This option does not alter the display or words that are
programmed from plug-i ns.

The word s that are accessed by this option appear at the bottom of the screen as shown in F ig .
Option 3-1 . These words are d esignated EXT. 1 and ΕΧΤ 2.

LEFT VERT

	

RIGHT VERT

	

HORIZ

	

HORIZ
CHAN 1

	

CHAN 1

	

Ι Α SWP

	

Β SWP

LEFT VERT

	

RIGHT VERT Ι EXTERNAL

	

EXTERNAL
CHAN 2

	

CHAN 2

	

WORD 1

	

WORD 2

Fig . Option 3-1 . Readout Word Location

CONNECTOR DESCR IPTION

2139-12

Option 3-5440

Theconnector provided for the External Readout I nput is α 25 p i n female connector located on the
rear panel of the 5440 . The connector mates with an ΙΤΤ-Cannon DB-25P o r equivalent connector (ΤΕΚ
ΡΝ 131-0570-00) . Refer to Fig . Option 3-2 for connector p in assign ments .
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Option 3-5440

G ROUND 25

+5V PWR SUPPLY

	

24

+15V PWR SUPPLY

	

23

-15V PWR SUPPLY

	

22

EXT. ROW2

	

21

EXT. ROW 1

	

20

EXT. COLUMN 2

	

19

EXT. COLUMN 1

	

18

17

NOT USED

	

16

115

40V L INE FREQ.

	

14

2139-13

Ground

	

Readout System Ground.

+5 V, +15 V, -15 V

	

Power supply connections. Maximum allowable cu rrents ; +5 : 100 mA; +15:
20 mA; -15: 20 mA.

EXT. COLUMN 1

	

Column data input for External word 1 .

EXT . COLUMN 2

	

Column data input for External word 2.

EXT . Row 1

	

Row data input for Extern al word 1 .

EXT . Row 2

	

Row data input for External word 2.

40 V Line FREQ

	

Li ne frequency signal approx . 40 V Ρ-P . 10 mA maximu m.

TS1-TS10

	

Time Slot signals.

Ο
Ο

Ο
Ο

Ο
Ο

Ο
Ο

Ο
Ο

Ο
Ο

Ο
Ο

Ο
Ο

Ο
Ο

Ο
Ο

Ο Ο
Ο

Ο

Fig. Option 3-2. Connecto r pin assignments
(View looking at rear panel of 5440)

13 ΤS4

12 τs1

11 τs9

10 τS8

9 TS2

8 τs3

7 τS5

6 τS1 ο

5 τS6

α ΤS7

3 TRAPEZOID

2 END-OF-WORD

1 TRIGGER

TRAPEZOID

	

Trapezoid signal from pin 10 of Timer, U1000, on Readout Board .

END-OF-WORD

	

End-of-word pulse from p i n 2 of Time Slot counter, U 1025, on Readout
Board.

TRIGGER

	

Pulse from p i n 5 of Timer, U 1000, on Readout Board .

PROGRAMM ING

The 5440 Readout system is programmed by resistors, which are connected betwee n Time Slot
li nes and Rbfμ or Column li nes . The resistors are chosen according to the character d isplayed or the
operation performed . For the values of programming resistors, see Fig . Option 3-3 (the Character
Se lection Matrix) i n this manual . All programming resistors smaller than 51K and la rger than 13K should
be 1 ο/ο tolerance or better; all others can be 5ο/ο or less .
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To illust rate resistor selectio n , con sider t hedisplay "TEST 1" in EXT. 1 . Required resistor values are
shown.

CHARACTER

Τ
Ε
S
Τ

(Space)
1

COLUMN COLUMN ROW
RESISTOR

9

	

16.5 Κ

	

4
10

	

13 Κ

	

5
1

	

150 Κ

	

5
9

	

16.5 Κ

	

4
0 Open 10
2

	

75 Κ

	

1

Fig . Op tion 3-3. RESISTOR PROGRAM FOR "TEST 1" .

ROW
RESISTOR

51 Κ
37.4 Κ
37.4 Κ
51 Κ

16.5 Κ
O pen

In Fig . O ption 3-3 the Matrix i ndicates, fo r exam p le, that th e character "Τ" is programmed by
Col umn 9 and Row 4. The Selectio n Matrix also indicates that α 16 .5Κ resistor is required for Column 9
wh ile 51 Κ is required fo r Row 4. To ob tain thespace befo re the "1," the"ADD S PACE" operation is used .

The choice of Time Slots depends on the desired position of the character with in the word .
Prog ramming the fi r st character from TS1 d isplays that character in the left-most character position of
the d isplay word . Sim ilarly, prog ramming the fi rst character from TS2, TS3, or TS4 displays that
characte r i n the second , th ird , or fourth position with in the d isplay word respectively . Programm ing the
fi rst character from TS5 to TS10, however , displays the c haracter as if it is programmed f rom TS4. To
move t he character further right requires programming "ADD SPACE" (colum n 0, Row 10) in Time Slots
afte r TS3.

Once the Time Slot for the fi rst character is chosen , succeedi ng ch aracters are programmed i n
succeed i ng Time Slots. If, however, α Time Slot other than TS1, TS2, or TS3 is left unprogrammed ,
character position is u nchanged during that Time Slot . Forexamp le, if TS6and TS8are programmed and
TS7 is not, then the characte r d isplayed i n TS8 is d isplayed i n t hesame position as if it were programmed
in TS7.

To further clarify the p rog ramming concepts ou tlined here, α complete circu it d iagram for
programming α word is given i n F ig . 4. Th is ci rcu it d isplays "TEST η" whe re "η" is a number f rom Oto 99
selectable by the user. Time Slots TS1 to TS5 are used to prog ram "TEST 'space)". Time Slot 6 with
Switch S1 and R10 through R 19 prog rams the tens d igit of thenumber . S1 selects the numberdisplayed .
Simila r ly, S2 selects the un its digit programmed in TS7. There are seve ral choices fo r t he format of the
number when the numbe r is less than 10 . If it is desirable to display the number "8" as "08," then R10B is
used to prog ram α "0" in the tens d igit and R10A is not used . If α space is desired in the tens d igit (in
add ition to thespace in TS5) so that the location of the un its digit does not sh ift when changi ng f rom"9"
to "10," then R 10A is used and R10B is not . If neither R 10A n or R 10B is used , the un its digit in numbers
less th an 10 is displayed in the d isplay location of the tens d igit .

Col umn and Row connectio ns are chosen according to the disp lay locatio n of the word on the
screen . Co nnection of p rogramming resistors of Row 1 and Colum n 1 d isp lays i n the location of ΕΧΤ 1 .
L i kewise, connection to Row 2 and Column 2 displays in the location of ΕΧΤ 2.

ADDITIONAL CONSIDERATIO NS

The connections to the External Readou t I npu t connecto r are not sho rt-circuit protected . Sh orts
may damage the Readou t System .

The Trapezoid , End-of-Word , and Trigge r signals are for special processing applications. They
have very limited dr iving capab ility and shou ld be emitter follower buffere d if used for any purpose.
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TS6

R8 ~ R9
16.5Κ

	

51 Κ

	

13Κ

	

374 Κ

	

150Κ

	

37.4Κ S

	

16.5Κ ~

	

51 Κ

	

16.5Κ

TS1 λ

	

R 10A

	

ΤS2λ

	

ΤS3λ

	

ΤS4λ

	

ΤS5λ

	

Ι
(Τ ) 16.5Κ (Ε )

	

(S)	( Τ )

	

ΙSΡΑCΕ )

S7 ήΜV_
(ο )

	

S2

	

(0)
R 10B

	

R20
150Κ

	

ΤS7λ i
I

	

150 Κ
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(1)

	

ι̂r-λί~Ρ

	

1 (1)
R 11

	

R21
75Κ

	

75Κ

R 12

	

R22
51 Κ

	

51 Κ

ν̂

	

"~Λ.Λr

	

1 (3)

	

ρ

	

AΑΑ

	

6(3)
R 13

	

R23
37.4K

	

37.4K

R 14

	

R24
30 .1 Κ

	

30.1 Κ

R15
24.9Κ

R16

	

R26
21.5 1K

	

21.5Κ

R17

	

R27
18.7Κ

	

18.7Κ

R18
16.5Κ

0---AAA,--------J (9)

	

ρ

	

`~Λ~ηυ

	

Ι (9)
R19

	

R29
13Κ

	

13Κ

Fig . Option 3-4 . Programming "Test π"
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Tektronix Cluantity

	

Description
Part No .

Add :

131-0569-00

	

1

	

Connector, 25 Pin Female
131-0570-00

	

1

	

Connecto r , 25 Pin Male
210-0004-00

	

2

	

Washer, Lock No . 4
210-0406-00

	

2

	

Nut, 4-40 χ 3/16
129-0370-00

	

2

	

Post, Metallic (Stud)
200-1055-00

	

1

	

Cover, Connector

Change to :

MECHANICAL PARTS LIST

333-1775-00

	

1

	

Rear Panel

Option 3-5440
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OPTION 4

The purpose of OPTION 4 is to provide α protective front panel cover. The cabinet sides have bee n
modified by the addition of α retain i ng hook for the protective cover.

M ECHANICAL PARTS LIST

Fig . &
Index Tektronix t]ty

	

Description
No.

	

Part No.

Change to :

3-7

	

390-0193-01

	

1

	

CABINET SIDE (left)
3-12

	

390-0192-01

	

1

	

CABI NET SIDE (right)

Add:
200-1375-00

	

1

	

COVER FRONT (oscilloscope)

Option 4-5440
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OPTION 76

Ρ7 PHOSPHOR

Option 76-5440

The purpose of OPTION 76 is to provide α cathode-ray tube with Ρ7 phosphor, w hich is excellent for

long-persiste nce display requirements . The Tektronix part number for t he tube is listed in t he Replaceable
Electrical Parts (see V400) .

(a) S EP 1978
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OPTION 78

Ρ 11 PHOSPHOR

Option 78-5440

The purpose of OPTION 78 is to provide α cathode-raytube with Ρ 11 phosphor, which is best suited for

waveform photography. TheTektronix part n umber for the tube is listed in t he Replaceable Electrical Parts

(see V400) .

(ω SEP 1978
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REPLACEABLE

ELECTRICAL PARTS

PARTS ORDER I NG I NFORMATION

Replacement parts are available from orthrough your local Tektronix, Inc. F ield Office

or representative.

Changes to Tektronix instruments are sometimes made to accommodate improved

components as they become available, and to give you the benefit of the latest circuit

improvements developed in our engineering department . It is therefore im p ortant, when

ordering parts, to include the following information in your order: Part number, instrument

type or number, serial number, and m odification number if applicable .

If α p art you have ordered has been replaced with α new or improved p art, your local

Tektronix, Inc. Field Office or representative will contactyou concerning any change in part

number .

Change information, if any, is located at the rear of this manual.

SPE CIAL NOT ES AND SYMBOLS

ΧΟΟΟ

	

Part first added at this serial number

ΟΟΧ

	

Part removed after this serial n umber

ITEM NAME

In the P arts L ist, 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, the U .S . Federal Cataloging Handbook Η6-1 can be

u tilized where possible.

ABBREVIATIONS

ACTR ACTUATOR

	

PLSTC PLASTIC

ASSY ASSEMBLY

	

QTZ QUARTZ

CAP CAPACITOR

	

RECP RECEPTACLE

CER CERAMIC

	

RES RESISTOR

C KT

	

CIRCUIT

	

RF

	

RADIO FREQUENCY

COMP COMPOSITION

	

SEL SELECTED

CONN CONNECTOR

	

SEMICOND SEMICONDUCTOR

ELCTLT ELECTROLYTIC

	

SENS SENSITIVE

ELEC ELECTRICAL

	

VAR VARIABLE
INCAND INCANDESCENT

	

WW

	

WIREWOUND

LED

	

L IGHT EMITTJNG DIODE

	

X FMR

	

TRANSFORMER
NONWIR

	

NON WIREWOUND

	

XTAL

	

CRYSTAL

Section 7-5440



Replaceable Elect rical Parts-5440

C ROSS IND EX-MFR . COD E NUMBER TO MA NUFACTURER

Mfr . Code

	

Manufacture r

	

Address

	

City, State, Zip
ΟΟΟΑΧ

	

BUEHLER PROD .

	

HIGHWAY 70 EAST

	

KINGSTON, NC 28501
01121

	

ALLEN-BRADLEY COMPANY

	

1201 2ND STREET SOUTH

	

MILWAUKEE, WI 5320404222

	

AVX CERAMICS, DIVI SION OF AVX CORP .

	

Ρ 0 BOX 867, 19TH AVE . SOUTH

	

MYRTLE BEACH, SC 2957704713

	

MOTOROLA, INC ., SEMICONDUCTOR PROD. DIV . 5005 Ε MCDOWELL RD,PO BOX 20923 PHOENIX, AZ 85036
13511

	

AMPHENOL CARDRE DIV ., BUNKER RAMO CORP .

	

LOS GATOS, CA 95030
15454

	

RODAN INDUSTRIES, INC .

	

2905 BLUE STAR ST.

	

ANAHEIM, CA 92806
24546

	

CORNING GLASS WORKS, ELECTRONIC
COMPONENTS DIVI SION

	

550 HIGH STREET

	

BRADFORD , PA 16701
31514

	

STANFORD APPLIED ENGINEERING, INC .
ADVANCED PACKAGING DIV .

	

3080 AIRWAY DRIVE

	

COSTA MESA, CA 92626
50157

	

MIDWEST COMPONENTS INC .

	

Ρ . 0 . BOX 787
1981 PORT CITY BLVD .

	

MUSKEGON , MI 49443
56289

	

SPRAGUE ELECTRIC CO .

	

NORTH ADAMS, MA 01247
71400

	

BUSSMAN MFG ., DIVI SION OF MCGRAW-
EDI SON CO .

	

2536 W . UNIVERS ITY ST.

	

ST. LOUIS, MO 63107
71450

	

CTS CORP .

	

905 Ν . WEST BLVD

	

ELKHART, IN 46514
71744

	

CHICAGO MINIATURE LAMP WORKS

	

4433 RAVENSWOOD AVE .

	

CHICAGO, IL 60640
72982

	

ERIE TECHNOLOG ICAL PRODUCTS, INC .

	

644 W . 12TH ST .

	

ERIE, PA 16512
73138

	

BECKMAN INSTRUMENTS, INC ., HELIPOT DIV .

	

2500 HARBOR BLVD .

	

FULLERTON, CA 92634
75042

	

TRW ELECTRONI C COMPONENTS, IRC FIXED
RESI STORS, PHILADELPHIA DIVISION

	

401 Ν . BROAD ST .

	

PHILADELPHIA, PA 19108
80009

	

TEKTRONIX, INC .

	

Ρ 0 BOX 500

	

BEAVERTON, 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
81439

	

ΤΗΕΑΜ-Ο-DISC, INC .

	

1320 S MAIN, Ρ 0 BOX 1538

	

MANSFIELD, OH 44907
90201

	

MALLORY CAPAC ITOR CO ., DIV . OF	3029Ε . WASHINGTON STREET
Ρ . Α. MALLORY AND CO., INC .

	

Ρ . 0 . BOX 372

	

INDIANAPOLI S, IN 46206
91418

	

RADIO MATERIALS COMPANY, DIV . OF P.R .
MALLORY AND COMPANY, INC .

	

4242 W ΒΑΥΝ MAWR

	

CHICAGO, IL 60646
91637

	

DALE ELECTRONICS, INC .

	

Ρ . 0 . BOX 609

	

COLUMBUS, NE 68601
91929

	

HONEYWELL, INC ., MI CRO SWITCH DIV .

	

CHICAGO & SPRING STS .

	

FREEPORT, IL 61032
95238

	

CONTINENTAL CONNE CTOR CORP .

	

34-63 56TH ST .

	

WOODSIΩE , NY 11377

Τ1
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Tektronix

	

Serial/Model No .

	

Mfr
Ckt No .

	

Part No .

	

E ff

	

Dscont

	

Name & Description

	

Code

	

M fr Part Number

Α 1

	

670-2442-00

	

CKT BOARD ASSY :FRONT PANEL CONTROL	80009 670-2442-00
Α 1

	

670-2441-00

	

CKT BOARD ASSY : FRONT PANEL CONTROL

	

80009 670-2441-00

----- -----

	

(OPTION 2 ONLY)
Α2

	

670-2335-00

	

8010100 8053530

	

CKT BOARD ASSY : INTERFACE

	

80009 670-2335-00
Α2

	

670-2335-01

	

8053531 8053858

	

CKT BOARD ASSY : INTERFACE	80009 670-2335-01
Α2

	

670-2335-02

	

8053859 8055252

	

CKT BOARD ASSY : INTE RFACE

	

80009 670-2335-02

Α2

	

670-2335-03

	

Β055253 Β074124

	

CKT BOARD ASSY :INTERFACE

	

80009 670-2335-03
Α2

	

670-2335-04

	

Β074125

	

CKT BOARD ASSY : INTERFACE

	

80009 670-2335-04
Α3

	

670-3078-00

	

Β010100 Β029999

	

CKT BOARD ASSY :VERTICAL OUTPUT AMPL

	

80009 670-3078-00
Α3

	

670-3078-01

	

Β030000

	

CKT BOARD ASSY : VERTICAL OUTPUT AMPL

	

80009 670-3078-01
Α4

	

670-2333-00

	

8010100 Β019999

	

CKT BOARD ASSY : HORIZONTAL AMPL δ Ζ AXIS

	

80009 670-2333-00
Α4

	

670-2333-01

	

Β020000

	

CKT BOARD ASSY :HORIZONTAL AMPL δ Ζ AXIS

	

80009 670-2333-01

Α5

	

670-2443-00

	

8010100 8073742

	

CKT BOARD ASSY : HIGH VOLTAGE	80009 670-2443-00
Α5

	

670-2443-02

	

8073743

	

CKT BOARD ASSY :HIGH VOLTAGE

	

80009 670-2443-02
Α6

	

670-2336-00

	

CKT BOARD ASSY : POWER SUPPLY

	

80009 670-2336-00
Α7

	

670-2413-00

	

CKT BOARD ASSY : READOUT	80009 670-2413-00
Α8

	

670-0702-04

	

CKT BOARD ASSY :GRATICULE LAMPS

	

80009 670-0702-04
----- -----

	

(STANDARD ONLY)

Α9

	

670-5035-00 ΧΒ074125

	

CKT BOARD ASSY : READOUT PROTECTION

	

80009 670-5035-00

Β800

	

119-0830-00 ΧΒ080000

	

FAN,TUBEAXIAL:12 VDC,2 .4W,5250 ΑΡΜ,47 CFM

	

ΟΟΟΑΧ 69 .11 .2

C100

	

281-0604-00

	

CAP.,FXD ,CER DI :2 .2PF , +/ -0 .25PF ,500V

	

72982 301-OOOCOJO229C
C101

	

283-0003-00

	

CAP.,FXD ,CER DI :O .O I UF ,+80-20%,150 V

	

72982 855-558Ζ5U-103 Ζ
C102

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O1UF ,+80-20%,150 V

	

72982 855-558Ζ5υ-103Ζ
C115 281-0204-00

	

CAP.,VAR,PLSTC :2-22PF,I OOV

	

80031 287000222MJ02
C120

	

281-0638-00

	

CAP.,FXD ,CER DI :240PF ,5%, 5OOV

	

72982 301000Z 5D241J
C121

	

283-0032-00

	

CAP.,FXD ,CER DI :470PF ,5%, 5OOV

	

72982 0831085Z5EO0471J

C123

	

281-0524-00

	

CAP.,FXD ,CER DI :150PF , +/-30PF ,500V

	

04222 7001-1381
C127

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O1UF ,+80-20%,150 V

	

72982 855-558Ζ5U-103Ζ
C148

	

281-0623-00

	

CAP.,FXD ,CER DI :650PF ,5%, 5OOV

	

04222 7001-1362
C153

	

281-0651-00

	

CAP.,FXD ,CER DI :47PF ,5%,200V

	

72982 374001T2HO470J
C155 281-0204-00

	

CAP., VAR , PLSTC :2-22PF ,100V

	

80031 287000222MJ02
C156

	

281-0651-00

	

CAP.,FXD ,CER DI :47 PF ,5%,200V

	

72982 374001 T2HO470J

C160

	

281-0651-00

	

CAP.,FXD ,CER DI :47 PF ,5%,200V

	

72982 374001 T2HO470J
C165

	

281-0623-00

	

CAP.,FXD ,CER DI :650PF ,5%, 5OOV

	

04222 7001-1362
C167

	

281-0634-00

	

CAP.,FXD ,CER DI : IOPF , +/-0 .25PF , 5OOV

	

72982 374011000100C
C170

	

283-0000-00

	

CAP.,FXD ,CER DI :O .OO I U F ,+100-0%,500V

	

72982 831-516ΕΙ 02Ρ
C173

	

283-0000-00 ΧΒ032530

	

CAP .,FXD ,CER DI :O .OO IUF ,+100-0%, 5OOV

	

72982 831-516Ε 102 Ρ
C180 290-0534-00 Β010100 Β033099 CAP ., FXD ,ELCTLT : I U F ,20%,35V

	

56289 196DI05XO035HAI

C180

	

283-0111-00

	

Β033100

	

CAP.,FXD ,CER DI :O . IUF ,20%,50V

	

72982 8121-NO88Z5U104M
C181 281-0203-00

	

CAP., VAR,PLSTC :2-IOPF,l00V

	

80031 2807000210 MJ02 FO
C184

	

281-0546-00

	

CAP., FXD ,CE R DI :330PF ,10%, 5OOV

	

04222 7001-1380
C185

	

281-0546-00

	

CAP.,FXD ,CER DI :330PF ,10%, 5OOV

	

04222 7001-1380
C188

	

283-0000-00

	

CAP., FXD ,CE R DI :O .OO IUF ,+100-0%,500V

	

72982 831-516ΕΙ02 Ρ
C192 290-0534-00 8010100 Β010278 CAP ., FXD ,ELCTLT : IUF ,20%,35V

	

56289 196DI 05XU035 HAl

C192 290-0522-00 Β010279 8033099 CAP ., FXD , ELCTLT : IUF ,20%, 5OV

	

56289 196DI 05XO050HAI
C192

	

283-0111-00

	

8033100

	

CAP., FXD ,CER DI :O .IUF ,20%, 5OV

	

72982 8121-ΝΟ88Ζ5υ 104Μ
C197 290-0534-00 Β010100 Β033099 CAP ., FXD , ELCTLT : IUF ,20%,35V

	

56289 196DI05XO035HAI
C197

	

283-0111-00

	

8033100

	

CAP .,FXD ,C ER DI :O . I UF ,20%, 5OV

	

72982 8121-N088Z5U 104M
C198 290-0523-00 Β010100 Β033099 CAP ., FXD , ELCTLT :2 .2UF ,20%,20V

	

56289 196D225X0020HA1
C198

	

283-0111-00

	

Β033100

	

CAP.,FXD ,CER DI :O . I UF ,20%, 5OV

	

72982 8121-N088Z 5 U 104M

C210 281-0205-00

	

CAP.,VAR ,PLSTC :4-65 PF,100V

	

80031 2810C5 R565QJ02 FO
C211

	

281-0634-00

	

Β010100 Β019999

	

CAP .,FXD ,CER DI :1OPF , +/-0 .25PF , 5OOV

	

72982 374011000100C
C211

	

281-0574-00

	

Β020000

	

CAP .,FXD,CER DI :82PF ,10%,500V

	

72982 308000S2H820K
C235 281-0204-00 Β010100 Β019999 CAP .,VAR ,PLSTC :2-22 PF,100V

	

80031 287000222MJ02
C235 281-0202-00 Β020000

	

CAP.,VAR , PLSTC :1 .5-5 . 5PF , l00V

	

80031 2807C I R406MM02 F
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Tektronix

	

Serial/ Model No .

	

Mfr
Ckt No .

	

Part No .

	

Eff

	

Dscont

	

Name & Description

	

Cod e

	

Mfr Part Nu mber

C240

	

283-0167-00

	

CAP., FXD ,CER DI :O . IUF ,10%,100V

	

72982 8131Ν145Χ5ΑΟ104Κ
C242

	

281-0627-00

	

Β010100 Β019999

	

CAP., FXD ,CER DI :IPF, +/-0 .25PF, 5OOV

	

72982 301-OOOCOK0109C
C242

	

281-0670-00

	

Β020000

	

CAP., FXD ,CER DI :1 .8PF , +/-η . IPF ,500V

	

72982 374005COK0189B
C244

	

283-0003-00

	

CAP., FXD ,CER DI :O .O1UF ,+80-20%,150V

	

72982 855-558Ζ5υ-103 Ζ

C250

	

283-0092-00

	

Β010100 Β019999

	

CAP .,FXD ,CER DI :0 .03UF ,+80-20%,200V

	

72982 845-534Ε303Ζ
C250

	

283-0003-00

	

Β020000 Β020715

	

CAP., FXD ,CER DI :O .OIU F ,+80-20%,150V

	

72982 855-558Ζ5U-103 Ζ

C250

	

283-0142-00

	

Β020716

	

CAP., FXD ,CER DI :0 .0027UF ,5%,200V

	

72982 875-571-Y5EO272J
C252

	

283-0003-00

	

CAP.,FXD ,CER DI :O .OIUF ,+80-20%,150V

	

72982 855-558Ζ5υ-103 Ζ

C266

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O1UF ,+80-20%,150V

	

72982 855-558Ζ5U-103 Ζ

C272

	

281-0627-00

	

Β010100 Β019999

	

CAP .,FXD ,CER DI :1 PF , +/-0 .25PF ,500V

	

72982 301-OOOCOKO109C
C272

	

281-0670-00

	

Β020000

	

CAP., FXD ,CER DI :1 .8PF, +/-O .IPF, 5 OOV

	

72982 374005COK0189B

C280

	

283-0110-00

	

CAP .,FXD ,CER DI :0 .005UF ,+80-20%,150V

	

56289 19C242B

C282

	

283-0003-00

	

CAP., FXD ,CER DI :O .OIUF ,+80-20%,150V

	

72982 855-558Ζ 5U-103Ζ
C286

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O IUF ,+80-20%,150V

	

72982 855-558Ζ 5U-103Ζ

C310

	

283-0000-00

	

CAP., FXD ,CER DI :O .OO1UF ,+100-0%,500V

	

72982 831-516ΕΙ02Ρ

C335

	

283-0003-00

	

CAP., FXD ,CER DI :O .O IUF ,+80-20%,150V

	

72982 855-558Ζ5υ-103Ζ

C350

	

281-0627-00

	

CAP., FXD ,CER DI : IPF , +/-0 .25PF ,SOOV

	

72982 301-OOOCOK0109C

C352 290-0523-00

	

CAP., FXD, ELCTLT :2 .2UF ,20%,20V

	

56289 196D225XO020HA1

C353

	

283-0002-00

	

CAP., FXD ,CER DI:O .O1UF ,+80-20%,500V

	

72982 811-546Ε103Ζ

C354

	

283-0110-00

	

CAP., FXD ,CER DI:0 .005UF ,+80-20%,150V

	

56289 19C242 B

C358

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O1UF ,+80-20%,150V

	

72982 855-558Ζ5υ-103Ζ

C360

	

283-0057-00

	

CAP., FXD ,CER DI :O . IUF ,+80-20%,200ν

	

56289 274CIO

C395 290-0410-00

	

CAP ., FXD, ELCTLT :15UF ,+50-10%,100V

	

56289 30D 156FIOODD4

C402

	

283-0010-00

	

Β010100 Β010372

	

CAP .,FXD,CER DI :O .O5UF ,+100-20%, 5OV

	

56289 273C20

C402

	

283-0249-00

	

Β010373

	

CAP .,FXD,CER DI :0 .068UF ,10%,50V

	

72982 8131 Ν075 C 683Κ

C406

	

283-0081-00

	

CAP .,FXD,CER DI :O .1UF ,+80-20%,25V

	

56289 36C600

C410 290-0525-00 Β010100 Β031988 CAP ., FXD, ELCTLT :4 .7UF ,20%, 5OV

	

56289 196D475XOO 5OKAI

C410 290-0767-00 Β031989

	

CAP ., FXD , ELCTLT :4 .7UF ,+75-10%,160V

	

56289 502D228

C412

	

283-0261-00

	

CAP., FXD ,CER DI :O .O IUF ,20%,4000V

	

56289 575CIAl

C414

	

283-0261-00

	

CAP., FXD ,CER DI :O .OIUF ,20%,4000V

	

56289 575CIAl

C415

	

283-0261-00

	

CAP .,FXD ,CER DI :O .OIUF ,20%,4000V

	

56289 575C ΙΑ1

C417

	

283-0021-00

	

CAP ., FXD ,CER DI :O .OO IUF,20%,5000V

	

72982 848-556-Υ 5S-102Μ

C418

	

283-0081-00

	

CAP., FXD ,CER DI :O . IUF ,+80-20%,25V

	

56289 36C600

C422

	

283-0261-00

	

CAP .,FXD ,CER DI :O .O1UF ,20%,4000V

	

56289 575C lA1

C425

	

283-0021-00

	

CAP .,FXD ,CER DI :O .OO IUF ,20%,5000V

	

72982 848-556-Υ 5S-102Μ

C427

	

281-0512-00

	

CAP., FXD ,CE R DI :27PF , +/-2 .7PF , 5OOV

	

72982 308-000COG0270K

C430 290-0159-00

	

CAP ., FXD , ELCTLT :2UF ,+50-10%,150V

	

56289 30D205FI50BB9

C440

	

283-0021-00

	

CAP .,FXD ,CER DI :O .OO I UF ,20%,5000V

	

72982 848-556-Υ5S-102Μ

C608

	

283-0023-00

	

CAP., FXD ,CER DI :O . IUF ,+80-20%,12V

	

91418 ΜΧ0104Ζ1205 Α5

C610

	

283-0003-00

	

CAP .,FXD,CER DI :O .O IUF ,+80-20%,150V

	

72982 855-558Ζ5υ-103 Ζ

C619

	

283-0023-00

	

CAP .,FXD,CER DI :O . IUF ,+80-20%,12V

	

91418 ΜΧ0104 ΖΙ 205 Α5

C620

	

283-0023-00

	

CAP., FXD ,CER DI :O . IUF ,+80-20%,12V

	

91418 MX0104Z 1205 R5

C621

	

281-0534-00

	

CAP .,FXD ,CER DI :3 .3PF , +/-0 .25ΡΣ ,500ν

	

72982 301-OOOCOJ O339C

C622 290-0527-00

	

CAP., FXD , ELCTLT :15U F ,20%,20V

	

90201 TDC156MO20 FL

C624 290-0527-00

	

CAP., FXD , ELCTLT :15U F ,20%,20V

	

90201 TDC156MO20 FL

C626 290-0534-00

	

CAP .,FXD,ELCTLT :IUF ,20%,35V

	

56289 196DI 05XO035HAI

C627

	

281-0547-00

	

8010100 Β053799

	

CAP .,FXD ,CER DI :2 .7 PF ,10%, 5OOV

	

72982 301-OOOCOJO279C

C627

	

281-0534-00

	

Β053800

	

CAP .,FXD ,CER DI :3 .3PF , +/-0 .25PF ,500V

	

72982 301-OOOCOJO339C

C628 290-0534-00

	

CAP .,FXD,ELCTLT :IUF ,20%,35V

	

56289 196DI 05XO035HAI

C629 290-0527-00

	

CAP., FXD , ELCTLT :15UF ,20%,20V

	

90201 TDC156MO20FL

C630

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O1UF ,+80-20%,150V

	

72982 855-558Ζ5υ-103 Ζ

C637

	

281-0503-00

	

Β010100 Β054023

	

CAP., FXD ,CER DI : 8PF ,+/-0 .5PF ,500V

	

72982 301-OOOCOH0809D

C637

	

281-0604-00

	

Β054024 Β063250

	

CAP .,FXD ,CER DI :2 .2PF ,+/-0 .25PF ,500V

	

72982 301-OOOCOJO229C

C637 281-0182-00 Β063251

	

CAP ., VAR , PLSTC :1 .8- IOPF ,500V

	

80031 2805DI R81OBH02FO

C639

	

283-0023-00

	

CAP .,FXD ,CER DI :O . IUF ,+80-20%,12V

	

91418 MX0104Z1205 R5

C640

	

281-0546-00

	

CAP ., FXD ,CER DI :330PF,10%,500V

	

04222 7001-1380
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C652

	

283-0023-00

	

CAP., FXD ,CER DI :O . IUF ,+80-20%,12V

	

91418 ΜΧΟ104Ζ1205Α5

C660

	

281-0546-00

	

CAP., FXD ,CER DI :330PF ,10%,500V

	

04222 7001-1380

C704

	

281-0604-00

	

CAP., FXD ,CER DI :2 .2PF , +/-0 .25PF ,SOOV

	

72982 301-000COJO229C

C724

	

281-0604-00

	

CAP .,FXD ,CER DI :2 .2PF , +/-0 .25PF ,500V

	

72982 301-OOOCOJO229C

C766

	

281-0509-00

	

CAP .,FXD ,CER DI :15PF , +/ -1 .5PF ,SOOV

	

72982 301-OOOCOG0150K

C770

	

283-0023-00

	

CAP., FXD ,CER DI :O . IUF ,+80-20%,12V

	

91418 MX0104Z 1205R5

C775

	

283-0150-00

	

Β010100 Β055252

	

CAP .,FXD ,CER DI :650PF ,5%,200V

	

72982 835-515B651 J

C775

	

283-0065-01

	

Β055253

	

CAP .,FXD ,CER DI :O .OO1 UF ,5%,100V

	

72982 0835582Z5EO0102J

C780

	

283-0150-00

	

Β010100 Β055252

	

CAP., FXD ,CER DI :650PF ,5%,200V

	

72982 835-515B651 J

C780

	

283-0065-01

	

Β055253

	

CAP .,FXD ,CER DI :O .OO IUF ,5%, I OOV

	

72982 0835582Z5EO0102J

C784

	

283-0003-00

	

Β010100 Β063389

	

CAP., FXD ,CER DI :O .O IUF,+80-20%,150V

	

72982 855-558Ζ5υ-103Ζ

C784

	

283-0164-00

	

Β063390

	

CAP .,FXD ,CER DI :2 .2UF ,20%,25V

	

72982 8141 ΝΟ37 Ζ5υΟ 225Μ

C790

	

281-0524-00

	

Β010100 Β010180

	

CAP., FXD ,CER DI :150PF , +/-30PF ,500V

	

04222 7001-1381

C790

	

283-0054-00

	

Β010181

	

CAP., FXD ,CER DI :150PF ,5%,200V

	

72982 855-535U2J151J

C800 290-0587-00

	

CAP., FXD , ELCTLT :170UF ,+50-10%,250VDC

	

56289 68DIO496

C820

	

283-0000-00

	

CAP.,FXD ,CER DI :O .OOIUF ,+100-0%,500V

	

72982 831-516ΕΙ02Ρ

C821

	

283-0167-00 ΧΒ040000

	

CAP .,FXD ,CER DI :O . IUF ,10%,100V

	

72982 8131N145X5RO104K

C822

	

283-0114-00

	

β010100 Β039999Χ CAP ., FXD ,CER DI :O .OO15UF ,5%,200V

	

72982 805-509 BI52J

C825 290-0535-00

	

CAP., FXD , ELCTLT :33UF ,20%,1OV

	

56289 196D 336XOO1OKAI

C832

	

283-0000-00

	

Β010100 Β039999Χ CAP .,FXD ,CER DI :O .OO1UF ,+100-0%,500V

	

72982 831-516ΕΙ02Ρ

C834

	

281-0550-00

	

Β010100 Β039999

	

CAP .,FXD ,CER DI :120PF,10%,500V

	

04222 7001-1373

C834

	

281-0501-00

	

Β040000

	

CAP .,FXD ,CER DI :4 .7 PF , +/ -1 PF ,500V

	

72982 301-OOOS2HO479F

C836

	

281-0546-00

	

Β010100 Β039999

	

CAP., FXD ,CER DI :33OPF ,10%,500V

	

04222 7001-1380

C836

	

283-0000-00

	

Β040000

	

CAP., FXD ,CE R DI :O .OO IUF ,+100-0%,500V

	

72982 831-516ΕΙ 02Ρ

C845

	

283-0003-00

	

CAP., FXD ,CER DI :O .O IU F ,+80-20%,150V

	

72982 855-558Ζ 5υ-103 Ζ

C848 290-0645-00

	

CAP., FXD ,ELCTLT:10,000UF ,+100-10%

	

56289 68DI O548

C850 290-0527-00

	

CAP., FXD , ELCTLT :15UF,20%,20V

	

90201 TDC156MO20FL

C860

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O IUF,+80-20%,150V

	

72982 855-558Ζ5U-103Ζ

C867

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O IUF,+80-20%,150V

	

72982 855-558Ζ5υ-103 Ζ

C871

	

281-0580-00

	

CAP., FXD ,CER DI :47OPF ,10%,500V

	

04222 7001-1374

C875 290-0636-00

	

CAP., FXD , ELCTLT :7500UF,+100-10%,25V

	

56289 68D10501

C876 290-0636-00

	

CAP., FXD , ELCTLT :7500UF,+100-10%,25V

	

56289 68D10501

C880 290-0527-00

	

CAP., FXD , ELCTLT :15UF ,20%,20V

	

90201 TDC156MO20FL

C890

	

283-0003-00

	

CAP .,FXD ,CER DI :O .O IUF ,+80-20%,150V

	

72982 855-558Ζ5υ-103Ζ

C897

	

283-0003-00

	

CAP., FXD ,CER DI :O .O1UF ,+80-20%,150 V

	

72982 855-558 Ζ5U-103Ζ

C901

	

281-0623-00

	

CAP., FXD ,CER DI :650PF ,5%, 5OOV

	

04222 7001-1362

C910 290-0528-00

	

CAP., FXD , ELCTLT :15UF ,20%,50μ

	

90201 TDC156MO50WLC

C920

	

283-0010-00

	

CAP., FXD ,CER DI :0 .05UF ,+100-20%,50 μ

	

56289 273C20

C925

	

281-0589-00

	

CAP .,FXD ,CER DI :170PF ,5%,500V

	

72982 301000Z5DO171 J

C930 290-0637-00

	

CAP ., FXD , ELCTLT :5000UF ,+45-10%,50V

	

56289 68DIO527

C932 290-0509-00

	

CAP ., FXD , ELCTLT :3000U F ,+100-10%,50 V

	

56289 68DIO454

C935 285-0629-00

	

CAP ., FXD ,PLSTC :0 .047UF ,20%, IOOV

	

56289 41ΟΡ47301

C944 290-0528-00

	

CAP ., FXD ,ELCTLT :15UF ,20%,50V

	

90201 TDC156MO50WLC
C948

	

283-0003-00

	

CAP .,FXD ,CER DI :O .OIU F ,+80-20%,150V

	

72982 855-558Ζ5υ-103 Ζ

C950 290-0517-00

	

CAP ., FXD , ELCTLT :6 .8UF ,20%,35V

	

56289 196D685XO035KA1

C953

	

281-0504-00

	

CAP., FXD,CER DI :I OPF,+/-IPF ,500V

	

72982 301-055000010O F

C955

	

281-0546-00

	

CAP., FXD ,CER DI :330PF ,10%,500V

	

04222 7001-1380

C981 290-0534-00

	

CAP., FXD ,ELCTLT :1UF ,20%,35V

	

56289 196DI 05XO035HAI

C982 290-0534-00

	

CAP., FXD , ELCTLT:1UF ,20%,35V

	

56289 196D105XO035HA1

C984

	

281-0549-00

	

CAP ., FXD,CER DI :68PF ,10%,500V

	

72982 301-OOOU 2JO680K

C1010

	

283-0103-00

	

CAP .,FXD ,CER DI :180PF ,5%, 5OOV

	

56289 40C638

C1021 285-0698-00

	

CAP ., FXD , PLSTC :0 .0082UF ,5%,100V

	

56289 41 ΟΡ82251

C1024

	

281-0511-00 ΧΒ030000

	

CAP., FXD ,CER DI :22PF , +/ -2 .2PF ,500V

	

72982 301-OOOCOG0220K

C1027

	

281-0501-00

	

CAP., FXD ,CER DI :4 .7PF , +/-1 PF ,500V

	

72982 301-00052HO479F

C1032

	

281-0525-00

	

CAP., FXD ,CER DI :470PF ,+/-94 PF ,500V

	

04222 7001-1364

C1041

	

281-0525-00

	

CAP., FXD,CER DI :470PF , +/-94PF ,500V

	

04222 7001-1364
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C1065

	

283-0000-00

	

CAP .,FXD,CER DI :O .OOIUF,+100-0%,500V

	

72982 831-516ΕΙ 02Ρ

	

ι
C1073

	

283-0095-00

	

CAP .,FXD,CER DI :56PF,10%,200V

	

72982 855-535Α560Κ
C1080

	

283-0000-00

	

CAP.,FXD,CER DI :O .OOIUF,+100-0%,500V

	

72982 831-516ΕΙ02Ρ
C1083

	

283-0110-00

	

CAP.,FXD,CER DI : 0 . 005UF,+80-20%,150V

	

56289 19C242B
C1100

	

283-0110-00

	

CAP.,FXD,CER DI :0 .005UF,+80-20%,150V

	

56289 19C242B
C1120

	

283-0116-00

	

CAP.,FXD,CER DI :820PF,5%,500V

	

72982 801-547B821J

C1134

	

281-0541-00

	

CAP .,FXD,CER DI :6 .8PF,10%,500V

	

72982 301-OOOCOH0689D
C1140

	

283-0000-00

	

CAP .,FXD,CER DI :O .OOIUF,+100-0%,500V

	

72982 831-516ΕΙ02Ρ
C1150

	

283-0000-00

	

CAP .,FXD,CER DI :O .OOIUF,+100-0%,500V

	

72982 831-516ΕΙ 02Ρ
C1180 290-0534-00

	

CAP .,FXD,ELCTLT :1UF,20%,35V

	

56289 196DI05XO035HAI
C1181 290-0534-00

	

CAP .,FXD,ELCTLT :1UF,20%,35V

	

56289 196DI05XO035HA1
C1182 290-0534-00

	

CAP.,FXD,ELCTLT :1UF,20%,35V

	

56289 196D105X0035HA1

CR146

	

152-0422-00

	

SEMICOND DEVICE :SILICON,4V ,7PF

	

80009 152-0422-00
CR204

	

152-0574-00 ΧΒ020000

	

SEMICOND DEVICE :SILICON,120V,0 .15A

	

80009 152-0574-00CR206

	

152-0574-00 ΧΒ020000

	

SEMICOND DEVICE :SILICON,120V,0 .15A

	

80009 152-0574-00
CR208

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,SONA

	

80009 152-0141-02
CR240

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,SONA

	

80009 152-0141-02
CR242

	

152-0574-00

	

SEMICOND DEVICE :SILICON,120 V ,0 .15A

	

80009 152-0574-00

CR246

	

152-0574-00

	

SEMICOND DEVICE :SILICON,120V,O .15A

	

80009 152-0574-00
CR270

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR272

	

152-0574-00

	

SEMICOND DEVICE :SILICON,120V ,0 .15A

	

80009 152-0574-00
CR274

	

152-0574-00

	

SEMICOND DEVICE :SILICON,120V,O .15A

	

80009 152-0574-00
CR324

	

152-0061-00

	

SEMICOND DEVICE :SILICON,175V ,100MA

	

80009 152-0061-00
CR352

	

152-0061-00

	

SEMICOND DEVICE :SILICON,175V ,100MA

	

80009 152-0061-00

CR390

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,SONA

	

80009 152-0141-02
CR391

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,SONA

	

80009 152-0141-02
CR395

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR412

	

152-0409-00

	

SEMICOND DEVICE :SILICON,12,000V ,5MA

	

80009 152-0409-00
CR420

	

152-0061-00

	

SEMICOND DEVICE :SILICON,175V,100MA

	

80009 152-0061-00
CR422

	

152-0061-00

	

SEMICOND DEV ICE :SILICON,175V,100MA

	

80009 152-0061-00

CR428

	

152-0061-00

	

SEMICOND DEVICE :SILICON,175V ,100MA

	

80009 152-0061-00
CR430

	

152-0061-00

	

SEMICOND DEVICE :SILICON,175V ,100MA

	

80009 152-0061-00
CR602

	

152-0141-02 ΧΒ050000

	

SEMICOND DEVICE :SILICON,30V,SONA

	

80009 152-0141-02
CR608

	

152-0141-02 ΧΒ050000

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02
CR686

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02
CR687

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,SONA

	

80009 152-0141-02

CR740

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,SONA

	

80009 152-0141-02
CR741

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,SONA

	

80009 152-0141-02
CR742

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,SONA

	

80009 152-0141-02
CR761

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR770

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,SONA

	

80009 152-0141-02
CR772

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,SONA

	

80009 152-0141-02

CR800

	

152-0107-00

	

SEMICOND DEVICE :SILICON,400V,400MA

	

80009 152-0107-00
CR801

	

152-0107-00

	

SEMICOND DEVICE :SILICON,40OV,400MA

	

80009 152-0107-00
CR802

	

152-0107-00

	

SEMICOND DEVICE :SILICON,400V,400MA

	

80009 152-0107-00
CR803

	

152-0107-00

	

SEMICOND DEVICE :SILICON,400V ,400MA

	

80009 152-0107-00
C R820

	

Ι 52-0066-00

	

SEMICOND DEVICE :SILICON,40OV ,750MA

	

80009 152-0066-00
C R821

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,SONA

	

80ο09 152-0141-02

CR825

	

152-0066-00

	

SEMICOND DEVICE :SILICON,400V ,750MA

	

80009 152-0066-00
CR832

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,SONA

	

80009 152-0141-02
CR838

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,SONA

	

80009 152-0141-02
CR839

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02
CR848

	

152-0556-00

	

Β010100 Β094512

	

SEMICOND DEVICE :BRIDGE, 50V ,2 . 5A

	

04713 SDA10271 K
CR848

	

152-0556-01

	

Β094513

	

SEMICOND DEVICE :RECT BRIDGE,SI,SOV ,2 .SA

	

80009 152-0556-01

CR850

	

152-0066-00

	

SEMICOND DEVICE :SILICON,40OV ,750MA

	

80009 152-0066-00
CR851

	

152-0066-00

	

SEMICOND DEVICE :SILICON,40OV ,750MA

	

80009 152-0066-00
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CR863

	

152-0141-02

	

SEMICOND DEVICE :S ILICON ,30V,50NA

	

80009 152-0141-02
CR864

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02
CR875

	

152-0556-00

	

SEMICOND DEVICE :BRIDGE,50V ,2 .5A

	

04713 SDA10271K
CR880

	

152-0066-00

	

SEMICOND DEVICE :SILICON,400V ,750MA

	

80009 152-0066-00
CR881

	

152-0066-00

	

SEMICOND DEVICE :SILICON,400V ,750MA

	

80009 152-0066-00
CR893

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02

CR894

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR903

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR910

	

152-0066-00

	

SEMICOND DEVICE :SILICON,400V ,750MA

	

80009 152-0066-00
CR911

	

152-0066-00

	

SEMICOND DEVICE :SILICON,400V ,750MA

	

80009 152-0066-00
CR925

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR927

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02

CR930

	

152-0488-00

	

SEMICOND DEVICE :SILICON,200 V ,1500MA

	

80009 152-0488-00
CR944

	

152-0066-00

	

SEMICOND DEVICE :SILICON,400V,750MA

	

80009 152-0066-00
CR950

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR955

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR980

	

152-0107-00

	

SEMICOND DEV ICE :SILICON,400V ,400MA

	

80009 152-0107-00
CR981

	

152-0107-00

	

SEMICOND DEVICE:SILICON,400V ,400MA

	

80009 152-0107-00

CR982

	

152-0141-02

	

SEMICOND DEV ICE :SILICON,30V,50NA

	

80009 152-0141-02
CR986

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02
CR1002

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02
CR1003

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02
CR1005

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR1010

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02

CR1012

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR1013

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR1018

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR1024

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR1025

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR1040

	

152-0141-02

	

SEMICOND DEVICE :SILICON,30V,50NA

	

80009 152-0141-02

CR1041

	

152-0141-02

	

SEMICOND DEV ICE :SILICON,30V ,50NA

	

80009 152-0141-02
CR1052

	

152-0141-02

	

SEMICOND DEV ICE :SILICON,30V,50NA

	

80009 152-0141-02
CR1060

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V,200MA

	

80009 152-0333-00
CR1061

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,SSV ,200MA

	

80009 152-0333-00
CR1062

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1063

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V ,200MA

	

80009 152-0333-00

CR1064

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V,200MA

	

80009 152-0333-00
CR1065

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1066

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,SSV ,200MA

	

80009 152-0333-00
CR1067

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V,200MA

	

80009 152-0333-00
CR1068

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1069

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V ,200MA

	

80009 152-0333-00

CR1070

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,SSV ,200MA

	

80009 152-0333-00
C R1071

	

Ι 52-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
C R1072

	

152-0333-00 ΧΒ074125

	

SεMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
C R1073

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
C R1074

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1075

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00

CR1076

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1077

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1078

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55 V ,200MA

	

80009 152-0333-00
CR1079

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,SSV ,200MA

	

80009 152-0333-00
-CR1080

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1081

	

152-0333-00 ΧΒ074125

	

SEMICOND DEVICE :SILICON,55V,200MA

	

80009 152-0333-00

CR1082

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
CR1083

	

152-0333-00 ΧΒ074125

	

SEMICOND DEV ICE :SILICON,55V ,200MA

	

80009 152-0333-00
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DL100

	

119-0392-00

	

Β010100 Β029999

	

DELAY LINE,ELEC :140NS,100 OHM

	

80009 119-0392-00
DL100

	

119-0486-00

	

Β030000 Β073788

	

DELAY LINE,ELEC :140NS,100 OHM

	

80009 119-0486-00
DL100

	

119-0693-00

	

Β073789

	

DELAY LINE,ELEC :

	

80009 119-0693-00

DS310 150-0137-00

	

LAMP,CARTRIDGE :14V,100MA

	

71744 CM9818
----- -----

	

(STANDARD ONLY)
DS312 150-0137-00

	

LAMP,CARTRIDGE :14V ,100MA

	

71744 CM9818
----- -----

	

(STANDARD ONLY)
DS314 150-0137-00

	

LAMP,CARTRIDGE :14V ,100MA

	

71744 CM9818
----- -----

	

(STANDARD ONLY)

F300

	

159-0041-00

	

FUSE,CARTRIDGE :3AG,1 .25A,250V ,SLOW-BLOW	71400 MDX 1 25/100
----- -----

	

(DOMESTIC (120V NOMINAL LINE)
F300

	

159-0040-00

	

FUSE,CARTRIDGE :3AG,0 .7A,SLOW-BLOW

	

71400 MDL 7/10
----- -----

	

(EXPORT (240V NOMINAL LINE)
F410 159-0029-00

	

FUSE,CARTRIDGE :3AG,0.3A,250V,SLOW-BLOW	71400 MDL3/10
F800

	

159-0028-00

	

FUSE,CARTRIDGE :3AG,0 .25A,250V,FAST -BLOW

	

71400 AGC 1/4

J300 131-0955-00

	

CONNECTOR,RCPT, :BNC,FEMALE,W/HARDWARE

	

13511 31-279

J610

	

131-1078-00

	

Β01Ο 100 Β059999

	

CONNECTOR,RCPT, :28/56 CONTACT

	

95238 600-1156Y256DF30

J610

	

131-1078-01

	

Β060000 Β094553

	

CONN,RCPT,ELEC :CKT CARD,28/56 CONTACT

	

31514 SAM28D/2-TX

J610

	

131-1078-00

	

Β094554

	

CONNECTOR,RCPT, :28/56 CONTACT

	

95238 600-1156Y256DF30

J620

	

131-1078-00

	

Β010100 Β059999

	

CONNECTOR,RCPT, :28/56 CONTACT

	

95238 600-1156Y256DF30

J620

	

131-1078-01

	

Β060000 Β094553

	

CONN,RCPT,ELEC :CKT CARD,28/56 CONTACT

	

31514 SAM28D/2-TX

J620

	

131-1078-00

	

Β049554

	

CONNECTOR,RCPT, :28/56 CONTACT

	

95238 600-1156Y256DF30

J630

	

131-1078-00

	

Β01Ο 100 Β059999

	

CONNECTOR, RCPT, :28/56 CONTACT

	

95238 600-1156Y256DF30

J630

	

131-1078-01

	

Β060000 Β094553

	

CONN,RCPT,ELEC :CKT CARD,28/56 CONTACT

	

31514 SAM28D/2-TX

J630

	

131-1078-00

	

Β094554

	

CONNECTOR,RCPT, :28/56 CONTACT

	

95238 600-1156Y256DF30

L167 108-0733-00

	

COIL,RF :113NH

	

80009 108-0733-00

L197

	

108-0440-00

	

COIL,RF :SUH,TOROIDAL INDUCTOR

	

80009 108-0440-00

L198

	

108-0440-00

	

COIL,RF :8UH,TOROIDAL INDUCTOR

	

80009 108-0440-00

L375

	

108-0644-00

	

COIL,TUBE DEFLE :TRACE ROTATOR

	

80009 108-0644-00

LR193 108-0328-00

	

COIL,RF :0 .3UH

	

80009 108-0328-00

LR195 108-0328-00

	

COIL,RF :0.3UH

	

80009 108-0328-00

LR1100 108-0212-00

	

COIL,RF :0.5UH

	

80009 108-0212-00

Q100 151-0441-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0441-00

Q106 151-0212-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0212-00

Q125 151-0441-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0441-00

Q130 151-0212-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0212-00

Q140 151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0342-00

Q148 151-0271-00

	

TRANSISTΠR :SILICON,PNP

	

80009 151-0271-00

Q165 151-0271-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0271-00

Q170 151-0434-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0434-00

Q172 151-0434-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0434-00

Q180 151-0451-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0451-00

Q182 151-0451-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0451-00

Q188 151-0446-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0446-00

Q190 151-0446-00

	

TΑANSISTOR :SILICON,NPN

	

80009 151-0446-00

Q200 151-0190-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0190-00

Q215 151-0190-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0190-00

Q240 151-0302-00 Β010100 Β019999 TRANSISTOR:SILICON,NPN

	

80009 151-0302-00

Q240

	

151-0333-00

	

Β020000

	

TRANSISTOR:SILICON,NPN,SEL FROM MPS918

	

80009 151-0333-00

Q244 151-0407-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0407-00

Q250 151-0406-00

	

TRANSISTOR:SILICON,PNP

	

80009 151-0406-00

Q255 151-0262-00 ΧΒ020000

	

TRANSISTOR :SILICON,NPN

	

80009 151-0262-00

Q270 151-0301-00

	

TRANSISTOR :SILICON,PNP

	

04713 2Ν2907 Α

Q274 151-0407-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0407-00

Q280 151-0406-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0406-00
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Q310 151-0352-00

	

TRANS ISTOR:S ILICON,NPN

	

80009 151-0352-00

Q320 151-0190-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0190-00

Q335 151-0190-00

	

TRANS ISTOR:S ILICON,NPN

	

80009 151-0190-00

Q340 151-0223-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0223-00

Q345 151-0188-00

	

TRANS ISTOR :S ILICON,PNP

	

80009 151-0188-00

Q352 151-0347-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0347-00

Q356 151-0350-00

	

TRANS ISTOR :S ILICON,PNP

	

80009 151-0350-00

Q390 151-0254-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0254-00

Q400 151-0342-00

	

TRANS ISTOR :SILICON,PNP

	

80009 151-0342-00

Q410 151-0262-00

	

TRANS ISTOR :SILICON,NPN

	

80009 151-0262-00

Q600

	

151-0192-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MPS6521

	

80009 151-0192-00

Q604

	

151-0192-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MPS6521

	

80009 151-0192-00

Q610

	

151-0192-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MPS6521

	

80009 151-0192-00

Q614

	

151-0192-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MP S6521

	

80009 151-0192-00

Q630 151-0220-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0220-00

Q640 151-0220-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0220-00

Q650 151-0220-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0220-00

Q660 151-0220-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0220-00

Q670 151-0341-00

	

TRANSI STOR:SILICON,NPN

	

80009 151-0341-00

Q674 151-0341-00

	

TRANSI STOR:SILICON,NPN

	

80009 151-0341-00

Q680 151-0342-00

	

TRANS ISTOR:S ILICON,PNP

	

80009 151-0342-00

Q700 151-0223-00

	

TRANS ISTOR :S ILI CON,NPN

	

80009 151-0223-00

Q708 151-0223-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0223-00

Q710

	

151-0325-00

	

TRANS ISTOR :S ILICON,PNP ,SEL FROM 2Ν4258

	

80009 151-0325-00

Q715

	

151-0325-00

	

TRANSISTOR :SILICON,PNP ,SEL FROM 2Ν4258

	

80009 151-0325-00

Q720 151-0223-00

	

TRAN SISTOR :S ILICON,NPN

	

80009 151-0223-00

Q728 151-0223-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0223-00

Q730

	

151-0325-00

	

TRANSISTOR :SILICON,PNP ,SEL FROM 2Ν4258

	

80009 151-0325-00

Q735

	

151-0325-00

	

TRANSISTOR :SILICON,PNP ,SEL FROM 2Ν4258

	

80009 151-0325-00

Q740

	

151-0192-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MPS6521

	

80009 151-0192-00

Q744

	

151-0192-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MPS6521

	

80009 151-0192-00

Q748

	

151-0333-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MPS918

	

80009 151-0333-00

Q752

	

151-0333-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MPS918

	

80009 151-0333-00

Q770 151-0341-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0341-00

Q820

	

151-0405-00

	

TRANSISTOR :SILICON,NPN ,SEL FROM MJE800

	

80009 151-0405-00

Q824 151-0342-00

	

TRANS ISTOR :SILICON,PNP

	

80009 151-0342-00

Q830 151-0188-00

	

TRANS I STOR:S ILICON,PNP

	

80009 151-0188-00

Q832 151-0341-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0341-00

Q838 151-0342-00

	

TRANS ISTOR :S ILICON,PNP

	

80009 151-0342-00

Q850

	

151-0405-00

	

TRANS ISTOR :S ILICON,NPN ,SEL FROM MJE800

	

80009 151-0405-00

Q855 151-0190-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0190-00

Q864 151-0341-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0341-00

Q866 151-0341-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0341-00

Q870 151-0341-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0341-00

Q880

	

151-0405-00

	

TRANS ISTOR :S ILICON,NPN ,SEL FROM MJE800

	

80009 151-0405-00

Q885 151-0190-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0190-00

Q894 151-0342-00

	

TRANSISTOR :S ILICON,PNP

	

80009 151-0342-00

Q896 151-0342-00

	

TRANSISTOR :SILICON,PNP

	

80009 151-0342-00

Q900 151-0341-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0341-00

Q910 151-0331-00 Β010100 Β049999 TRANSISTOR :SILICON,NPN

	

80009 151-0331-00

Q910 151-0496-00 Β050000

	

TRANSISTOR :SILICON,NPN

	

80009 151-0496-00

Q915 151-0190-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0190-00

-Q925 151-0190-00

	

TRANSISTOR :SILICON,NPN

	

80009 151-0190-00

Q940 151-0331-00 Β010100 Β049999 TRANSISTOR :SILICON,NPN

	

80009 151-0331-00

Q940 151-0496-00 Β050000

	

TRANSISTOR :SIL1CON,NPN

	

80009 151-0496-00

Q950 151-0342-00

	

TRANS ISTOR :SILICON,PNP

	

80009 151-0342-00
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Q955 151-0342-00

	

TRANSISTOR:S1L1CON , PNP

	

80009 151-0342-00

	

ι
Q958 151-0341-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0341-00
Q982 151-0341-00

	

TRANSISTOR:SILICON,NPN

	

80009 151-0341-00
Q984 151-0341-00

	

TRANSIS TOR:SILICON,NPN

	

80009 151-0341-00
Q1010 151-0410-00

	

TRANS ISTOR:SILICON,PNP

	

80009 151-0410-00
Q1015 151-0220-00

	

TRANS ISTOR :SILICON,PNP

	

80009 151-0220-00

Q1018 151-0221-00

	

TRANS ISTOR :S ILICON,PNP

	

80009 151-0221-00
Q1040A, B 151-0232-00

	

TRANS ISTOR :S ILICON,NPN,DUAL

	

80009 151-0232-00
Q1048 151-0341-00

	

TRANS ISTOR:S ILICON,NPN

	

80009 151-0341-00
Q1050 151-0341-00

	

TRANS ISTOR :S ILICON,NPN

	

80009 151-0341-00
Q1052 151-0410-00

	

TRANSISTOR:S ILI CON,PNP

	

80009 151-0410-00
Q1056 151-0341-00

	

TRANSISTOR:S ILICON,NPN

	

80009 151-0341-00

Q1100 151-0410-00

	

TRANSI STOR:SILICON,PNP

	

80009 151-0410-00
Q1110 151-0410-00

	

TRANSISTOR:SILICON,PNP

	

80009 151-0410-00
Q1140

	

153-0597-00

	

SEMICOND DVC SE :SILICON,PNP

	

80009 153-0597-00
Qιι 5ο 1

Α100

	

321-0068-00

	

Β010100 Β029999

	

RES .,FXD,FILM:49 .9 ΟΗΜ,1%,0 .125W

	

91637 MFF1816G49R90F
Α100

	

321-0085-00

	

Β030000

	

RES .,FXD,FILM:75 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G75ROOF
Α102

	

315-0221-00

	

RES .,FXD ,CMP SN :220 ΟΗΜ ,5%,0 .25W

	

01121 CB2215
Α103

	

321-0097-00

	

RES .,FXD,FILM :100 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816GI00ROF
Α104

	

321-0097-00

	

RES .,FXD,FILM :100 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816GI00ROF
R108

	

315-0302-00

	

RES.,FXD ,CMPSN :3K ΟΗΜ,5%,0 .25W

	

01121 CB3025

R110

	

321-0217-00

	

RES .,FXD,FILM :1 .78K ΟΗΜ , Ι %,0 .125W

	

91637 MFF 1816G I 780OF
R111

	

321-0089-00

	

RES .,FXD,FILM:82 .5 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G82R50 F
R112

	

321-0217-00

	

RES.,FXD,FILM:1 .78K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G I 780OF
Α115

	

311-1566-00

	

RES., VAR , NONWIR:200 ΟΗΜ ,20%,0 .50W

	

73138 91-88-0
Α117

	

315-0101-00

	

RES., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB1015
Α118

	

315-0101-00

	

RES., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB 1015

Α120

	

311-1560-00

	

RES .,VAR,NONWIR :SK ΟΗΜ,5%,0 .50W

	

73138 91Α RA
Α121

	

311-1559-00

	

RES .,VAR,NONWIR :1 0K ΟΗΜ,20%,0 .50W

	

73138 91 Α-10001Μ
Α 123

	

311-1563-00

	

RES .,VAR ,NONW IR :IK ΟΗΜ ,20%,0.50W

	

73138 91 Α RIK
R 125

	

321-0068-00

	

8010100 Β029999

	

RES .,FXD,FILM :49 .9 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G49R90F
Α125

	

321-0085-00

	

Β030000

	

RES.,FXD,FILM :75 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G75ROOF
R127

	

315-0221-00

	

RES., FXD ,CMPSN :220 ΟΗΜ ,5%,0 .25W

	

01121 CB2215

Α128

	

321-0097-00

	

RES.,FXD,FILM :100 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816GI 00 ROF
R129

	

321-0097-00

	

RES .,FXD,FILM :100 ΟΗΜ,1%,0 .125W

	

91637 MFF1816G I 00 RO F
R132

	

315-0302-00

	

RES .,FXD ,CMPSN :3K ΟΗΜ ,5%,0 .25W

	

01121 CB 3025
Α135

	

311-1563-00

	

RES ., VAR,NONWIR:IK ΟΗΜ,20%,O .SOW

	

73138 91Α RIK
R136

	

321-0121-00

	

RES .,FXD,FILM :178 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G178ROF
R138

	

315-0472-00

	

RES., FXD ,CMPSN :4 .7K ΟΗΜ ,5%,0 .25W

	

01121 CB4725

R139

	

315-0102-00

	

RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W

	

01121 CB 1025
Α141

	

315-0102-00

	

Β010100 Β010250

	

RES.,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W

	

01121 CB 1025
Α141

	

315-0152-00

	

Β010251

	

RES .,FXD ,CMPSN :I . 5K ΟΗΜ ,5%,0 .25W

	

01121 CB 1525
R142

	

315-0270-00

	

RES ., FXD ,CMPSN :27 ΟΗΜ ,5%,0 .25W

	

01121 CB2705
Α 143

	

315-0510-00

	

Β010100 Β095249

	

RES., FXD ,CMPSN :51 ΟΗΜ ,5%,0 .25W

	

01121 C B5105
R 143

	

315-0750-00

	

Β095250

	

RES.,FXD ,CMPSN :75 ΟΗΜ ,( ΝΟΜ VALUE),SEL

	

01121 CB7505

Α 144

	

315-0431-00

	

RES .,FXD ,CMPSN :430 ΟΗΜ ,5%,0 .25W

	

01121 CB4315
Α145

	

321-0148-00

	

RES., FXD, FILM :340 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G340ROF
R146

	

315-0100-00

	

RES., FXD ,CMPSN :10 ΟΗΜ,5%,0 .25W

	

01121 CB1005
R148

	

315-0151-00

	

RES., FXD,CMP SN :150 ΟΗΜ ,5%,0 .25W

	

01121 CB1515
R149

	

315-0100-00

	

RES., FXD,CMPSN :10 ΟΗΜ ,5%,0 .25W

	

01121 CB1005
R151

	

315-0471-00

	

RES., FXD,CMPSN :470 ΟΗΜ ,5%,0 .25W

	

01121 CB4715

R153

	

321-0093-00

	

RES .,FXD,FILM :90 .9 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G90R90F
R155

	

311-1567-00

	

RES., VAR,NONWIR:TRMR ,100 OHM ,O .SOW

	

73138 91-89-0
R157

	

315-0622-00

	

RE S., FXD ,CMPSN :6 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB6225
Α158

	

315-0102-00

	

RES .,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W

	

01121 CB 1025
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R160

	

321-0148-00

	

RES.,FXD,FILM:340 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G340ROF
R163

	

315-0431-00

	

RE S., FXD ,CMPSN :430 OHM,5%,0 .25W

	

01121 CB4315
Α164

	

315-0510-00

	

Β010100 Β095249

	

RES., FXD ,CMPSN :51 OHM,5%,0 .25W

	

01121 CB5105
R164

	

315-0750-00

	

Β095250

	

RES.,FXD ,CMPSN :75 ΟΗΜ ,( ΝΟΜ VALUE),SEL

	

01121 CB7505
R165

	

315-0151-00

	

RE S., FXD ,CMPSN :150 ΟΗΜ ,5%,0 .25W

	

01121 CB1515
Α167

	

311-1564-00

	

RES.,VAR,NONWIR :500 ΟΗΜ,20%, 0 .50W

	

73138 91 Α Α500

Α172

	

321-0126-00

	

RES .,FXD,FILM :200 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G200ROF
R173

	

321-0093-00

	

RES .,FΧD,FILM :90 .9 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G90R90F
Α175

	

311-1561-00

	

RES.,VAR,NONWIR :2 . 5K ΟΗΜ ,20%, 0 . 50W

	

73138 91Α R2500
Α176

	

321-0093-00

	

RES.,FXD,FILM :90 .9 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G90R90F
R178

	

321-0126-00

	

RES.,FXD,FILM :200 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G200ROF
Α180

	

301-0151-00

	

Β010100 Β020396

	

RES., FXD ,CMPSN :150 ΟΗΜ,5%,0 .50ω

	

01121 ΕΒ 1515

Α180

	

315-0910-00

	

Β020397

	

RES.,FXD ,CMPSN :91 OHM,5%,0 .25W

	

01121 CB9105
Α 181

	

321-0059-00

	

Β010100 Β020396

	

RES .,FXD,FILM:40 .2 ΟΗΜ,1%,0 .125W

	

91637 MFF1816G40R20 F
Α181

	

321-0063-00

	

Β020397 Β029999

	

RES.,FXD,FILM:44 .2 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G44R20 F
Α181

	

321-0086-00

	

Β030000

	

RES .,FXD,FILM:76 .8 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G76R80 F
R 182

	

301-0151-00

	

Β010100 Β020396

	

RE S., FXD ,CMPSN :150 ΟΗΜ,5%, 0 . 50W

	

01121 ΕΒ1515
Α182

	

315-0910-00 Β020397

	

RES.,FXD ,CMPSN :91 OHM,5%,0 .25W

	

01121 CB9105

Α183

	

301-0300-00 ΧΒ020397

	

RES., FXD ,CMPSN :30 ΟΗΜ ,5%,0 .50W

	

01121 ΕΒ3005
R184

	

315-0680-00

	

RES., FXD ,CMPSN:68 OHM,5%,0 .25W

	

01121 CB6805
R185

	

315-0680-00

	

RES.,FXD ,CMPSN:68 OHM,5%,0 .25W

	

01121 CB6805
Α187

	

315-0820-00

	

RES.,FXD ,CMPSN:82 OHM,5%,0.25W

	

01121 CB8205
Α188

	

315-0100-00

	

RES.,FXD ,CMPSN :10 OHM,5%,0 .25W

	

01121 CB1005
Α190

	

315-0820-00

	

RES.,FXD ,CMP SN:82 OHM,5%,0 .25W

	

01121 CB8205

Α191

	

307-0435-00

	

RES.,FXD,FILM :510 ΟΗΜ,5%,4W

	

24546 FP45100J
Α192

	

315-0100-00

	

RES.,FXD ,CMPSN :10 OHM,5%,0 .25W

	

01121 CB1005
Α193

	

315-0102-00

	

RES.,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB 1025
R194

	

307-0435-00

	

RES .,FXD,FILM :510 ΟΗΜ ,5%,4W

	

24546 FP45100J
R195

	

315-0102-00

	

RES .,FXD ,CMPSN :1K OHM,5%,0 .25W

	

01121 CB1025
Α197

	

315-0100-00

	

RES., FXD ,CMPSN :10 OHM,5%,0 .25W

	

01121 CB1005

R198

	

315-0100-00

	

RES., FXD ,CMPSN :10 OHM,5%,0 .25W

	

01121 CB1005
Α200

	

321-0069-00

	

Β010100 Β019999

	

RES .,FXD,FILM:51 .1 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G 51R10F
R200

	

321-0065-00

	

Β020000

	

RES .,FXD,FILM:46 .4 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G46R40F
R201

	

317-0047-00 ΧΒ020000

	

RE S., FXD ,CMPSN :4 .7 ΟΗΜ ,5%,0 .125W

	

01121 BB47G5
R202

	

315-0151-00

	

RES., FXD ,CMPSN:150 OHM,5%,0 .25W

	

01121 CB1515
Α203

	

321-0200-00

	

RES.,FXD,FILM :1 .18K ΟΗΜ,1%,0 .125W

	

91637 MFF1816GI 180OF

Α205

	

322-0205-00

	

RES .,FXD,FILM :1 .33K ΟΗΜ ,1%,0 .25W

	

91637 MFF1421GI 330OF
Α207

	

321-0193-00

	

RES .,FXD,FILM :IK ΟΗΜ ,1%,0 .125W

	

91637 MFF1816GI000OF
Α208

	

315-0361-00

	

RES.,FXD ,CMPSN :360 OHM,5%,0 .25W

	

01121 CB3615
R210

	

321-0158-00

	

RES.,FXD,FILM :432 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G432ROF
R211

	

321-0093-00

	

Β010100 Β019999

	

RES .,FXD,FILM :90 .9 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G90 R90F
R211

	

321-0076-00

	

Β020000

	

RES .,FXD,FILM:60 .4 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G60R40F

Α212

	

311-1564-00

	

RES., VAR,NONWIR :500 ΟΗΜ ,20%,0 .50W

	

73138 91Α R500
Α213

	

322-0205-00

	

RES .,FXD,FILM :1 .33K ΟΗΜ ,1%,0 .25W

	

91637 MFF 1421G I 330OF
R215

	

321-0069-00 Β010100 Β019999 RES .,FXD,FILM:51 .1 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G5 I RI OF
Α215

	

321-0065-00

	

Β020000

	

RES.,FXD,FILM:46 .4 ΟΗΜ , Ι %,0 .125W

	

91637 MFF 1816G46R40F
R216

	

317-0047-00 ΧΒ020000

	

RES., FXD ,CMPSN :4 .7 ΟΗΜ ,5%,0 .125W

	

01121 BB47G5
Α217

	

315-0151-00

	

RES., FXD ,CMPSN :150 OHM,5%,0 .25W

	

01121 CB1515

R218

	

321-0200-00

	

RES.,FXD,FILM :1 .18K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G I 180OF
Α220

	

315-0103-00

	

RES .,FXD ,CMPSN :I OK OHM,5%,0 .25W

	

01121 CB 1035
R222

	

311-1558-00

	

RES.,VAR,NONWIR :20K ΟΗΜ ,20%, 0 . 50W

	

73138 91-80-0
R224

	

315-0103-00

	

RES.,FXD ,CMPSN :IOK OHM,5%,0 .25W

	

01121 CB 1035
R238

	

321-0193-00

	

RES .,FXD,FILM:IK ΟΗΜ, Ι%,0 .125W

	

91637 MFF 1816GI 000OF
Α240

	

315-0241-00

	

RES., FXD ,CMPSN :240 OHM,5%,0 .25W

	

01121 C B2415

R242

	

323-0318-00

	

RES.,FXD,FILM:20K ΟΗΜ ,1%, 0 . 50W

	

91637 MFF 1226D20001 F
Α243

	

315-0332-00

	

Β010100 Β019999Χ RES ., FXD ,CMPSN :3 .3K OHM,5%,0.25W

	

01121 CB3325
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Α244

	

315-0621-00

	

RES., FXD ,CMPSN:620 ΟΗΜ ,5%,0 .25W

	

01121 CB6215

	

ι
Α245

	

315-0221-00

	

RES.,FXD ,CMPSN:220 ΟΗΜ ,5%,0 .25W

	

01121 CB2215
Α246

	

315-0121-00

	

RES.,FXD ,CMPSN :120 ΟΗΜ ,5%,0 .25W

	

01121 CB1215

Α247

	

315-0471-00

	

RES .,FXD ,CMPSN :470 ΟΗΜ,5%,0 .25W

	

01121 CB4715
Α248

	

315-0104-00 ΧΒ020000

	

RES.,FXD ,CMPSN :100K ΟΗΜ ,5%,0 .25W

	

01121 CB1045
Α250

	

301-0393-00

	

RES .,FXD ,CMPSN :39K ΟΗΜ,5%,0.50W

	

01121 ΕΒ3935

R252

	

316-0101-00

	

RE S ., FXD ,CMPSN :100 ΟΗΜ,10%,0 .25W

	

01121 CB1011
R256

	

315-0821-00

	

RE S ., FXD ,CMPSN :820 ΟΗΜ,5%,0 .25W

	

01121 CB8215
R257

	

305-0622-00

	

Β010100 Β019999

	

RES., FXD ,CMPSN :6 .2K ΟΗΜ ,5%,2W

	

01121 ΗΒ6225

Α257

	

304-0392-00

	

Β020000

	

RE S ., FXD ,CMPSN :3 .9K ΟΗΜ ,10%,1W

	

01121 GB3921
Α258

	

315-0753-00 ΧΒ020000

	

RES., FXD ,CMPSN :75K ΟΗΜ,5%,0 .25W

	

01121 CB7535
R259

	

316-0100-00

	

RES.,FXD ,CMPSN :10 ΟΗΜ,10%,0 .25W

	

01121 CB1001

Α265

	

321-0268-00

	

RES .,FXD,FILM :6 .04K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G60400 F

Α266

	

321-0389-00

	

RES .,FXD,FILM :110K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816GI 1002F

R268

	

321-0193-00

	

RES.,FXD,FILM :IK ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816GI 000OF

R270

	

315-0471-00

	

RES ., FXD ,CMPSN :470 ΟΗΜ ,5%,0 .25W

	

01121 CB4715
R272

	

323-0318-00

	

RES.,FXD,FILM :20K ΟΗΜ,1%,0 .50W

	

91637 MFF 1226D20001 F

R274

	

315-0102-00

	

RES.,FXD,CMP SN :IK ΟΗΜ ,5%,0 .25W

	

01121 CB 1025

R275

	

315-0332-00

	

Β010100 Β019999Χ RES .,FXD,CMP SN :3 .3K ΟΗΜ,5%,0 .25W

	

01121 CB3325
Α276

	

315-0102-00

	

RES .,FXD ,CMPSN:IK ΟΗΜ ,5%,0 .25W

	

01121 CB 1025
R280

	

315-0152-00

	

RES.,FXD ,CMPSN :1 .5K ΟΗΜ,5%,0 .25W

	

01121 CB 1525

Α282

	

316-0101-00

	

RES .,FXD ,CMPSN :100 ΟΗΜ ,10%,0 .25W

	

01121 CB 1011
R284

	

301-0393-00

	

RES .,FXD ,CMPSN :39K ΟΗΜ ,5%,0 .50W

	

01121 ΕΒ3935

R286

	

315-0821-00

	

RES ., FXD ,CMPSN :820 ΟΗΜ,5%,0 .25W

	

01121 CB8215

R289

	

316-0100-00

	

RES., FXD ,CMPSN :10 ΟΗΜ ,10%,0.25W

	

01121 CB 1001
Α320

	

315-0103-00

	

RES .,FXD ,CMPSN :IOK ΟΗΜ,5%,0 .25W

	

01121 CB 1035
Α322

	

315-0203-00

	

RES .,FXD ,CMPSN :20K ΟΗΜ,5%,0 .25W

	

01121 CB2035

Α324

	

315-0332-00

	

RES.,FXD ,CMPSN :3 .3K ΟΗΜ ,5%,0 .25W

	

01121 CB 3325
R326

	

315-0202-00

	

RES .,FXD ,CMPSN :2K ΟΗΜ ,5%,0 .25W

	

01121 CB 2025

Α327

	

315-0822-00

	

RE S ., FXD ,CMPSN :8 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB8225

Α328

	

315-0392-00

	

RES ., FXD ,CMPSN :3 .9K ΟΗΜ ,5%,0 .25W

	

01121 CB3925

Α330

	

315-0103-00

	

RES .,FXD ,CMPSN :I OK ΟΗΜ ,5%,0 .25W

	

01121 CB1035
Α332

	

311-1428-00

	

RES .,VAR ,NONWIR :20K OHM ,1W

	

01121 ΙΟΜ959

Α334

	

315-0224-00

	

RES.,FΧD ,CMPSN :220K ΟΗΜ,5%,0 .25W

	

01121 CB2245

R335

	

315-0103-00

	

RES .,FXD ,CMPSN :IOK ΟΗΜ ,5%,0 .25W

	

01121 CB1035

Α336

	

315-0224-00

	

RES .,FXD ,CMPSN :220K ΟΗΜ,5%,0.25W

	

01121 CB2245

R338

	

315-0474-00

	

RES ., FXD ,CMPSN :470K ΟΗΜ ,5%,0 .25W

	

01121 CB4745
Α342

	

315-0510-00

	

RES., FXD ,CMPSN :51 ΟΗΜ ,5%,0 .25W

	

01121 CB5105

Α343

	

315-0241-00

	

RES ., FXD ,CMPSN :240 ΟΗΜ,5%,0 .25W

	

01121 CB2415

Α345

	

315-0470-00

	

RES., FXD ,CMPSN :47 ΟΗΜ ,5%,0 .25W

	

01121 CB4705
Α347

	

315-0222-00

	

RES., FXD ,CMPSN :2 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB2225
R349

	

321-0311-00

	

RES .,FXD,FILM:16 .9K ΟΗΜ , Ι %,0 .125W

	

91637 MFF1816GI6901F

R350

	

321-0311-00

	

RES.,FXD,FILM:16 .9K ΟΗΜ , Ι %,0 .125W

	

91637 MFF1816G I 6901F

R352

	

315-0221-00

	

RES., FXD ,CM'PSN :220 ΟΗΜ ,5%,0 .25W

	

01121 CB2215
Α356

	

315-0102-00

	

RES.,FXD ,CMPSN :IK ΟΗΜ,5%,0 .25W

	

01121 CB1025
Α358

	

315-0104-00

	

RES .,FXD ,CMPSN :IOOK ΟΗΜ ,5%,0 .25W

	

01121 CB1045

R359

	

315-0392-00

	

ΑES ., FXD ,CMPSN :3 .9K ΟΗΜ ,5%,0 .25W

	

01121 CB3925

R360

	

315-0471-00

	

RES., FXD ,CMPSN :470 ΟΗΜ ,5%,0 .25W

	

01121 CB4715

R362

	

303-0153-00

	

Β010100 Β010372

	

RES .,FXD ,CMP SN :15K ΟΗΜ ,5%,1W

	

01121 GB1535

Α362

	

305-0153-00

	

Β010373

	

RES .,FXD ,CMP SN :15K ΟΗΜ ,5%,2W

	

01121 ΗΒ 1535

R365

	

311-1555-00

	

RES .,VAR,NONWIR :I OOK ΟΗΜ ,20%,0 .5W

	

73138 91-77-0

R368

	

315-0473-00

	

RES .,FXD ,CMPSN :47 K ΟΗΜ ,5%,0 .25W

	

01121 CB4735

R370

	

311-1555-00

	

RES .,VAR,NONWIR :I OOK ΟΗΜ ,20%,0 .5W

	

73138 91-77-0

R375

	

311-1559-00

	

Β010100 Β020892

	

RES.,VAR,NONWIR :1 0K ΟΗΜ ,20%,0 . 50W

	

73138 91Α-ΙΟΟΟΙΜ

Α375

	

311-1558-00

	

Β020893

	

RES.,VAR,NONWIR :20K ΟΗΜ ,20%,0 .50W

	

73138 91-80-0

R390

	

316-0102-00

	

RES .,FXD ,CMPSN :IK ΟΗΜ ,10%,0 .25W

	

01121 CB1021
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Α392

	

316-0154-00

	

RES.,FXD,CMPSN:150K ΟΗΜ,10%,0 .25W

	

01121 CB1541
R394

	

316-0472-00

	

RES .,FXD,CMPSN :4 .7K ΟΗΜ,10%,0 .25W

	

01121 CB4721
R395A,Bj 307-0290-06

	

RES .,FXD,FILM :250K OHM

	

80009 307-0290-06
R395C,D
R397

	

316-0474-00

	

RES .,FXD,CMPSN :470K ΟΗΜ ,10%,0 .25W

	

01121 CB4741
R400

	

316-0101-00

	

RES .,FXD,CMPSN :100 ΟΗΜ ,10%,0 .25W

	

01121 CB1011

Α402

	

316-0182-00

	

Β010100 Β010372

	

RES.,FXD,CMPSN :1 . 8K ΟΗΜ,10%,0 .25W

	

01121 CB1821
R402

	

316-0102-00

	

Β010373

	

RES .,FXD,CMPSN :IK ΟΗΜ ,10%,0 .25W

	

01121 CB1021
Α404

	

315-0270-00 ΧΒΟ 10373

	

RES.,FXD,CMPSN :27 OHM,5%,0 .25W

	

01121 CB2705
Α405

	

316-0273-00

	

RES .,FXD,CMPSN :27K ΟΗΜ ,10%,0 .25W

	

01121 CB2731
R406

	

316-0391-00

	

Β010100 Β033099

	

RES .,FXD,CMPSN :390 ΟΗΜ ,10%,0 .25W

	

01121 CB3911
R406

	

316-0101-00

	

Β033100

	

RES .,FXD,CMPSN :100 οκΜ ,10%,0 .25ω

	

01121 CB1011

R408

	

316-0100-00

	

RES .,FXD,CMPSN :10 ΟΗΜ,10%,0 .25W

	

01121 CB1001
R410

	

307-0053-00

	

RES.,FXD,CMPSN :3 .3 ΟΗΜ ,5%,0 .50W

	

01121 EB33G5
R412

	

316-0223-00

	

RES .,FXD,CMPSN :22K ΟΗΜ ,10%,0 .25W

	

01121 CB2231
R415

	

316-0470-00

	

RES .,FXD,CMPSN :47 ΟΗΜ,10%,0 .25W

	

01121 CB4701
Α417

	

316-0104-00

	

RES .,FXD,CMPSN :IOOK ΟΗΜ ,10%,0 .25W

	

01121 CB1041
Α418

	

316-0104-00

	

RES .,FXD,CMPSN :100K ΟΗΜ ,10%,0 .25W

	

01121 CB1041

R420

	

316-0103-00

	

RES .,FXD,CMPSN :IOK ΟΗΜ ,10%,0 .25W

	

01121 CB1031
R422

	

316-0106-00

	

RES .,FXD,CMPSN :IOM ΟΗΜ ,10%,0 .25W

	

01121 CB1061
R425

	

316-0102-00

	

RES .,FXD,CMPSN :1K ΟΗΜ,10%,0 .25W

	

01121 CB1021
R427

	

316-0105-00

	

RES .,FXD,CMPSN :1M ΟΗΜ,10%,0 .25W

	

01121 CB1051
Α428

	

316-0102-00

	

RES .,FXD,CMPSN :IK ΟΗΜ,10%,0 .25W

	

01121 CB1021
Α430

	

316-0473-00

	

RES .,FXD,CMPSN :47K ΟΗΜ ,10%,0 .25W

	

01121 CB4731

R433

	

316-0393-00

	

RES.,FXD,CMPSN :39K ΟΗΜ ,10%,0 .25W

	

01121 CB3931
R435

	

311-1206-00

	

RES ., VAR,NONWIR :250K ΟΗΜ,30%,0 .25W

	

71450 201-ΥΑ5546
R440

	

311-1312-00

	

RES ., VAR,NONWIR :5M ΟΗΜ ,20%,1 W

	

01121 73M4GO4βL505M
R600

	

315-0220-00

	

RES.,FXD,CMPSN :22 OHM,5%,0 .25W

	

01121 CB2205
R601

	

315-0474-00

	

RES .,FXD,CMPSN :470K ΟΗΜ ,5%,0 .25W

	

01121 CB4745
R602

	

315-0331-00 ΧΒ050000

	

RES.,FXD,CMPSN :330 OHM,5%,0 .25W

	

01121 C B3315

R603

	

315-0123-00

	

RES .,FXD,CMPSN :12K OHM,5%,0 .25W

	

01121 CB1235
R604

	

315-0220-00

	

RES.,FXD,CMPSN :22 OHM,5%,0 .25W

	

01121 CB2205
Α605

	

315-0474-00

	

RES.,FXD,CMPSN :470K OHM,5%,0 .25W

	

01121 CB4745
R607

	

315-0123-00

	

RES .,FΧD,CMPSN :12K OHM,5%,0 .25W

	

01121 C B1235
R608

	

315-0331-00 ΧΒ050000

	

RES.,FXD,CMPSN :330 OHM,5%,0 .25W

	

01121 CB3315
Α610

	

315-0220-00

	

RES .,FXD,CMPSN :22 OHM,5%,0 .25W

	

01121 CB2205

Α611

	

315-0474-00

	

RES .,FXD,CMPSN :470K OHM,5%,0 .25W

	

01121 CB4745
R613

	

315-0123-00

	

RES .,FXD,CMPSN :12K OHM,5%,0 .25W

	

01121 CB1235
R614

	

315-0220-00

	

RES .,FXD,CMPSN :22 OHM,5%,0 .25W

	

01121 CB2205
R615

	

315-0474-00

	

RES.,FXD,CMPSN :470K OHM,5%,0 .25W

	

01121 CB4745
R617

	

315-0123-00

	

RES .,FXD,CMPSN :12 K OHM,5%,0 .25W

	

01121 CB1235
R619

	

315-0182-00

	

RES .,FXD,CMPSN :1 .8K OHM,5%,0 .25W

	

01121 CB1825

R620

	

321-0091-03

	

RES.,FXD,FILM :86 .6 ΟΗΜ ,0 .25%,0 .125W

	

91637 MFF1816D86R60C
R621

	

315-0222-00

	

RES.,FXD,CMPSN :2 .2K ΟΗΜ,5%,0 .25W

	

01121 CB2225
Α622

	

315-0222-00

	

RES.,FXD,CMPSN :2 .2K ΟΗΜ,5%,0 .25ω

	

01121 CB2225
Α626

	

321-0091-03

	

RES .,FXD,FILM :86 .6 ΟΗΜ ,0 .25%,0 .125W

	

91637 MFF1816D86R60C
R627

	

315-0222-00

	

RES.,FXD,CMPSN :2 .2K OHM,5%,0 .25W

	

01121 CB2225
R628

	

315-0222-00

	

RES .,FXD,CMPSN :2 .2K ΟΗΜ,5%,0 .25ω

	

01121 CB2225

R630

	

315-0101-00

	

RES.,FXD,CMPSN :100 OHM,5%,0 .25W

	

01121 CB1015
Α632

	

315-0392-00

	

RES .,FXD,CMPSN :3 .9K OHM,5%,0 .25W

	

01121 CB3925
R634

	

315-0391-00

	

RES .,FXD,CMPSN :390 OHM,5%,0 .25W

	

01121 CB3915
R636

	

315-0390-00

	

κES .,FXD,CMPSN :39 OHM,5%,0 .25W

	

01121 CB3905
β637

	

315-0680-00

	

RES.,FXD,CMPSN :68 OHM,5%,0 .25W

	

01121 C B6805
Α638

	

315-0470-00

	

RES.,FXD,CMPSN :47 OHM,5%,0 .25W

	

01121 C B4705

R640

	

315-0152-00

	

RES.,FXD,CMPSN :1 .SK OHM,5%,0 .25W

	

01121 C B1525
R641

	

315-0471-00

	

RES.,FXD,CMPSN :470 OHM,5%,0 .25W

	

01121 C B4715
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R643

	

321-0097-00

	

Β010100 Β053530

	

RES.,FXD,FILM:100 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816GI 00ROF
R643

	

321-0114-00

	

Β053531

	

RES.,FXD,FILM:150 ΟΗΜ , Ι %,0 .125W

	

91637 MFF 1816GI 50ROF
Α650

	

315-0101-00

	

RE S., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W

	

01121 CB1015
Α651

	

315-0101-00

	

Β010100 Β053445Χ RES ., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB1015
R652

	

315-0102-00

	

RES.,FXD ,CMPSN :IK ΟΗΜ ,5%,0 .25W

	

01121 CB1025
Α654

	

315-0391-00

	

RES., FXD ,CMPSN :390 ΟΗΜ,5%,0 .25W

	

01121 CB3915

R656

	

315-0390-00

	

RES.,FXD ,CMPSN :39 ΟΗΜ ,5%,0 .25W

	

01121 CB3905
Α660

	

315-0152-00

	

RES.,FXD ,CMPSN :1 .5K ΟΑΜ ,5%,0 .25ω

	

01121 CB1525
Α670

	

315-0562-00

	

RES.,FXD ,CMPSN :5 .6K ΟΗΜ ,5%,0 .25W

	

01121 CB5625
Α671

	

315-0154-00

	

RES., FXD ,CMPSN :150K ΟΗΜ ,5%,0 .25W

	

01121 CB1545
Α672

	

315-0103-00

	

RES .,FXD ,CMPSN :1OK ΟΗΜ,5%,0 .25W

	

01121 CB1035
R673

	

315-0122-00

	

RES.,FXD ,CMPSN :1 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB 1225

Α674

	

315-0122-00

	

RES.,FXD ,CMPSN:1 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB 1225
Α677

	

315-0103-00

	

Β010100 Β053858

	

RES .,FXD ,CMPSN:10K ΟΗΜ ,5%,0 .25W

	

01121 CB 1035
R677

	

315-0102-00

	

Β053859

	

RES.,FXD ,CMPSN:IK ΟΗΜ ,5%,0 .25W

	

01121 CB 1025
Α680

	

315-0332-00

	

RES.,FXD ,CMP SN:3 .3K ΟΗΜ ,5%,0 .25W

	

01121 CB3325
Α681

	

315-0683-00

	

RES.,FXD ,CMP SN:68K ΟΗΜ ,5%,0 .25W

	

01121 CB6835
Α683

	

315-0133-00

	

RES .,FXD ,CMP SN:13K ΟΗΜ ,5%,0 .25W

	

01121 CB1335

Α684

	

315-0103-00

	

RES .,FXD ,CMPSN:1OK ΟΗΜ ,5%,0 .25W

	

01121 CB1035
Α686

	

315-0471-00

	

RES., FXD ,CMPSN :470 ΟΗΜ ,5%,0 .25W

	

01121 CB4715
Α688

	

315-0513-00

	

RES.,FXD ,CMP SN:51K ΟΗΜ ,5%,0 .25W

	

01121 CB5135
Α689

	

315-0243-00

	

RES.,FXD ,CMP SN:24K ΟΗΜ ,5%,0 .25W

	

01121 CB2435
Α700

	

315-0473-00

	

RES.,FXD ,CMP SN:47K ΟΗΜ ,5%,0 .25W

	

01121 CB4735
Α702

	

315-0242-00

	

RES., FXD ,CMP SN:2 .4K ΟΗΜ ,5%,0 .25W

	

01121 CB2425

Α703

	

315-0302-00

	

RES.,FXD ,CMPSN:3K ΟΗΜ,5%,0 .25W

	

01121 CB3025
Α704

	

315-0222-00

	

RES.,FXD ,CMPSN:2 .2K ΟΗΜ,5%,0 .25W

	

01121 CB2225
Α705

	

321-0177-00

	

RES.,FXD,FILM :681 ΟΗΜ, Ι%,0 .125W

	

91637 MFF 1816G681 ROF
Α706

	

315-0302-00

	

RES .,FXD ,CMPSN :3K ΟΗΜ,5%,0 .25W

	

01121 CB3025
Α708

	

315-0101-00

	

RES., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W

	

01121 CB1015
Α709

	

315-0242-00

	

RES., FXD ,CMPSN :2 .4K ΟΗΜ,5%,0 .25W

	

01121 CB2425

Α710

	

321-0146-00

	

RES .,FXD,FILM :324 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G324ROF
Α712

	

315-0112-00

	

RES .,FXD ,CMPSN :I .1 K ΟΗΜ ,5%,0 .25W

	

01121 CB1125
R713

	

321-0103-00

	

RES.,FXD,FILM :115 ΟΗΜ,1%,0 .125W

	

91637 MFF 1816GI 15RO F
Α714

	

315-0112-00

	

RES .,FXD ,CMPSN :I .1 K ΟΗΜ,5%,0 .25W

	

01121 CB1125
Α715

	

315-0152-00

	

RES., FXD ,CMPSN :1 .5K ΟΗΜ,5%,0 .25W

	

01121 CB1525
Α720

	

315-0473-00

	

RES.,FXD ,CMPSN :47K ΟΗΜ ,5%,0 .25W

	

01121 CB4735

Α722

	

315-0242-00

	

RES., FXD ,CMPSN :2 .4K ΟΗΜ ,5%,0 .25W

	

01121 CB2425
R723

	

315-0302-00

	

RES.,FXD ,CMPSN :3K ΟΗΜ ,5%,0 .25W

	

01121 CB3025
Α724

	

315-0222-00

	

RES ., FXD ,CMPSN :2 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB2225
R725

	

321-0177-00

	

RES.,FXD,FILM :681 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G681 ROF
R726

	

315-0302-00

	

RES.,FXD ,CMPSN :3K ΟΗΜ ,5%,0 .25ω

	

01121 CB3025
R728

	

315-0101-00

	

RES., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB1015

R729

	

315-0242-00

	

RES.,FXD ,CMPSN :2 .4K ΟΗΜ ,5%,0 .25W

	

01121 CB2425
R730

	

321-0146-00

	

RES.,FXD,FILM :324 ΟΗΜ , Ι %,0 .125W

	

91637 MFF1816G324ROF
R732

	

315-0112-00

	

RES .,FXD ,CMPSN :I .IK ΟΗΜ ,5%,0 .25W

	

01121 CB 1125
Α733

	

321-0103-00

	

RES.,FXD,FILM:115 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G115ROF
Α734

	

315-0112-00

	

RES .,FXD ,CMPSN :1 .IK ΟΗΜ ,5%,0 .25W

	

01121 CB1125
R735

	

315-0152-00

	

RES., FXD ,CMPSN :1 .5K ΟΗΜ ,5%,0 .25W

	

01121 CB 1525

Α737

	

315-0241-00

	

RES., FXD ,CMPSN :240 ΟΗΜ ,5%,0 .25W

	

01121 CB2415
Α738

	

315-0241-00

	

RES., FXD ,CMPSN :240 ΟΗΜ,5%,0 .25W

	

01121 CB2415
R740

	

315-0103-00

	

RES .,FXD ,CMPSN :I OK ΟΗΜ ,5%,0 .25W

	

01121 CB1035
Α741

	

315-0151-00

	

RES., FXD ,CMPS N :150 ΟΗΜ ,5%,0 .25W

	

01121 CB1515
Α742

	

315-0123-00

	

RES .,FXD ,CMPSN :12K ΟΗΜ,5%,0 .25W

	

01121 CB1235
Α744

	

315-0151-00

	

RES., FXD ,CMPSN :150 ΟΗΜ,5%,0 .25W

	

01121 CB1515

Α746

	

315-0123-00

	

RES.,FXD ,CMPSN :12K ΟΗΜ,5%,0 .25W

	

01121 CB1235
Α748

	

3 1 5-0331-00

	

RES., FXD ,CMPSN :330 ΟΗΜ,5%,0 .25W

	

01121 CB3315
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Α750

	

321-0069-00

	

RES .,FXD,FILM :51 .1 ΟΗΜ ,1%,0 .125W

	

91637 MFF1816GS I R10F
Α752

	

315-0331-00

	

RES .,FXD ,CMPSN :330 OHM,5%,0 .25W

	

01121 CB3315
Α754

	

315-0911-00

	

RES .,FXD ,CMP SN :910 OHM,5%,0 .25W

	

01121 CB9115
Α756

	

315-0751-00

	

RES .,FXD ,CMPSN :750 OHM,5%,0 .25W

	

01121 CB7515
R757

	

315-0911-00

	

RES., FXD ,CMPSN :910 OHM,5%,0 .25W

	

01121 CB9115
R760

	

315-0183-00

	

RES.,FXD ,CMPSN :18K OHM,5%,0 .25W

	

01121 CB1835

Α761

	

315-0561-00

	

RES., FXD ,CMPSN :560 ΟΗΜ ,5%,0 .25W

	

01121 CB5615
Α763

	

315-0223-00

	

RES.,FXD ,CMPSN :22K OHM,5%,0 .25W

	

01121 CB 2235
Α764

	

321-0291-00

	

RES .,FXD,FILM :10 .SK ΟΗΜ ,1%,0 .125W

	

91637 MFF1816GIO501 F
R766

	

315-0102-00

	

RES .,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB 1025
R768

	

315-0102-00

	

RES .,FXD ,CMPSN :1 K OHM,5%,0 .25W

	

01121 CB 1025
Α770

	

315-0102-00

	

RES.,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB 1025

Α772

	

315-0391-00

	

RES., FXD ,CMPSN :390 OHM,5%,0 .25W

	

01121 CB3915
R773

	

315-0103-00 ΧΒ055253

	

RES.,FXD ,CMPSN :IOK OHM,5%,0 .25W

	

01121 CB 1035
Α774

	

315-0224-00

	

RES.,FXD ,CMPSN :220K OHM,5%,0 .25W

	

01121 CB2245
Α775

	

315-0622-00

	

RES.,FXD ,CMPSN :6 .2K OHM,5%,0 .25W

	

01121 CB6225
Α776

	

315-0102-00

	

RES.,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB 1025
R777

	

315-0103-00 ΧΒ055253

	

RES .,FXD ,CMPS N :IOK ΟΗΜ,5%,0 .25W

	

01121 CB 1035

Α778

	

315-0562-00

	

RES., FXD ,CMPSN :5 .6K OHM,5%,0 .25W

	

01121 CB5625
R779

	

315-0102-00

	

RES.,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB1025
Α781

	

315-0472-00

	

Β010100 Β055252

	

RES.,FXD ,CMPSN :4 .7K ΟΗΜ ,5%,0 .25W

	

01121 CB4725
R781

	

315-0102-00

	

Β055253

	

RES.,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB1025
Α782

	

315-0102-00

	

RES.,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB1025
R784

	

315-0102-00

	

RES .,FXD ,CMPSN :1K OHM,5%,0 .25W

	

01121 CB1025

R786

	

315-0102-00

	

RES .,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB1025
R787

	

315-0102-00

	

RES .,FXD ,CMPSN :1K OHM,5%,0 .25W

	

01121 CB1025
R789

	

315-0102-00

	

RES .,FXD ,CMPSN :IK OHM,5%,0 .25W

	

01121 CB1025
R790

	

315-0201-00

	

RES., FXD ,CMPSN :200 ΟΗΜ,5%,0 .25W

	

01121 CB2015
R800

	

302-0150-00

	

RES., FXD ,CMPSN :15 ΟΗΜ ,10%,0 .50W

	

01121 ΕΒ1501
Α802

	

304-0683-00

	

RES .,FXD ,CMPSN :68K ΟΗΜ,10%,1W

	

01121 GB6831

Α820

	

316-0471-00

	

Β010100 Β096709

	

RE S., FXD ,CMPSN :470 ΟΗΜ ,10%,0 .25W

	

01121 CB4711
Α820

	

315-0471-00

	

Β096710

	

RE S., FXD ,CMPSN :470 OHM,5%,0 .25W

	

01121 CB4715
Α822

	

316-0822-00

	

Β010100 Β039999

	

RES., FXD ,CMPSN :8 .2K ΟΗΜ,10%,0 .25ω

	

01121 CB8221
Α822

	

316-0472-00

	

Β040000 Β096709

	

RES., FXD ,CMPSN :4 .7K ΟΗΜ,10%,0 .25W

	

01121 CB4721
Α822

	

315-0472-00

	

Β096710

	

RES.,FXD ,CMPSN :4 .7K ΟΗΜ,5%,0 .25W

	

01121 CB4725
Α823

	

315-0150-00 ΧΒ040000

	

RES.,FXD ,CMPSN :15 OHM,5%,0 .25W

	

01121 CB1505

R824

	

316-0271-00

	

Β010100 Β096709

	

RES., FXD ,CMPSN:270 ΟΗΜ ,10%,0 .25W

	

01121 CB 2711
R824

	

315-0271-00

	

Β096710

	

RE S., FXD ,CMPSN :270 ΟΗΜ ,5%,0 .25W

	

01121 CB2715
Α827

	

308-0742-00

	

RES., FXD ,WW :0 .24 ΟΗΜ ,5%,2ω

	

75042 BWH-R2400J
Α829

	

316-0101-00

	

Β010100 Β096709

	

RES ., FXD ,CMPSN :100 ΟΗΜ ,10%,0 .25W

	

01121 CB 1011
Α829

	

315-0101-00

	

Β096710

	

RES., FXD ,CMPSN :100 OHM,5%,0 .25W

	

01121 CB 1015
Α832

	

316-0102-00

	

Β010100 Β039999

	

RES.,FXD ,CMPSN :1K ΟΗΜ,10%,0 .25W

	

01121 CB 1021

R832

	

315-0271-00

	

Β040000

	

RES .,FXD ,CMPSN :270 ΟΗΜ ,5%,0 .25W

	

01121 CB2715
R833

	

315-0102-00 ΧΒ040000

	

RES.,FXD ,CMPSN :1 K OHM,5%,0 .25W

	

01121 CB 1025
R834

	

315-0162-00

	

Β010100 Β039999

	

RES., FXD,CMPSN :1 .6K OHM,5%,0 .25W

	

01121 CB 1625
Α834

	

316-0472-00

	

Β040000 Β096709

	

RES.,FXD ,CMPSN :4 .7K ΟΗΜ ,10%,0 .25W

	

01121 CB4721
Α834

	

315-0472-00

	

Β096710

	

RES., FXD,CMPSN :4 .7K OHM,5%,0 .25W

	

01121 C B4725
R836

	

316-0682-00

	

Β010100 Β096709

	

RES., FXD,CMPSN :6 .8K ΟΗΜ ,10%,0 .25W

	

01121 C B6821

R836

	

315-0682-00

	

Β096710

	

RES., FXD,CMPS N :6 .8K ΟΗΜ ,5%,0 .25W

	

01121 C B6825
Α838

	

316-0682-00

	

Β010100 Β096709

	

RES .,FXD ,CMPSN :6 . 8K ΟΗΜ ,10%,0 .25W

	

01121 C B6821
R838

	

315-0682-00

	

Β096710

	

RES., FXD ,CMPSN :6 .8K ΟΗΜ ,5%,0 .25W

	

01121 CB6825
R839

	

315-0432-00

	

RES., FXD ,CMPSN :4 .3K ΟΗΜ ,5%,0 .25W

	

01121 CB4325
-R840

	

316-0101-00

	

Β010100 Β096709

	

RES., FXD ,CMPSN :100 ΟΗΜ ,10%,0 .25W

	

01121 CB1011
R840

	

315-0101-00

	

Β096710

	

RE S., FXD ,CMPSN :100 OHM,5%,0 .25W

	

01121 CB1015

Α842

	

316-0101-00

	

Β010100 Β096709

	

RE S., FXD ,CMPSN :100 ΟΗΜ ,10%,0 .25W

	

01121 CB1011
Α842

	

315-0101-00

	

Β096710

	

RES., FXD ,CMPSN :100 OHM,5%,0 .25W

	

01121 CΒ1015
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R845

	

321-0764-01

	

Β010100 Β084405

	

RES.,FXD,FILM :5 .09K ΟΗΜ,0 .5%,0 .125W

	

91637 MFF1816G50900D
R845

	

321-0629-00

	

Β084406

	

RES.,FXD,FILM :5 .11K ΟΗΜ,0 .5%,0 .125W

	

91637 MFF1816G5 1100D
Α846

	

321-0685-00

	

RES.,FXD,FILM :30K ΟΗΜ,0 .5%,0 .125W

	

91 637 MFF1816D30001 D
R850

	

307-0405-00

	

RES .,FXD,FILM :82 ΟΗΜ ,5%,7W

	

91637 FP-34G82 ROOJ
R851

	

308-0679-00

	

RE S., FXD ,WW :0 .51 ΟΗΜ ,5%,2ω

	

75042 BWH-R5100J
Α853

	

316-0470-00

	

Β010100 Β096709

	

RES.,FXD ,CMPSN :47 ΟΗΜ,10%,0 .25W

	

01121 CB4701

Α853

	

315-0470-00

	

Β096710

	

RE S ., FXD ,CMPSN :47 ΟΗΜ,5%,0 .25W

	

01121 CB4705
Α855

	

316-0101-00

	

Β010100 Β096709

	

RE S., FXD ,CMPSN :100 ΟΗΜ ,10%,0 .25W

	

01121 CB1011
R855

	

315-0101-00

	

Β096710

	

RES., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB1015
R856

	

316-0153-00

	

Β010100 Β096709

	

RES .,FXD ,CMPSN :15K ΟΗΜ,10%,0 .25W

	

01121 CB1531
R856

	

315-0153-00

	

Β096710

	

RES .,FXD ,CMPSN :15K ΟΗΜ ,5%,0 .25W

	

01121 CB1535
R860

	

321-0816-03

	

RES.,FXD,FILM:5K ΟΗΜ ,0 .25%,0 .125W

	

91637 MFF1816D 50000C

Α861

	

321-0289-00

	

RES.,FXD,FILM:IOK ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G I 0001F
R863

	

316-0101-00

	

Β010100 Β096709

	

RES ., FXD ,CMPSN :100 ΟΗΜ,10%,0 .25W

	

01121 CB 1o11
R863

	

315-0101-00

	

Β096710

	

RES., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB 1015
Α866

	

315-0113-00

	

RES.,FXD ,CMPSN :IIK ΟΗΜ,5%,0 .25W

	

01121 CB 1135
Α867

	

316-0101-00

	

Β010100 Β096709

	

RES., FXD ,CMPSN :100 ΟΗΜ,10%,0 .25W

	

01121 CB 1011
R867

	

315-0101-00

	

Β096710

	

RES .,FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB 1015

R870

	

316-0392-00

	

Β010100 Β096709

	

RES ., FXD ,CMPSN :3 .9K ΟΗΜ ,10%,0 .25W

	

01121 CB 3921
R870

	

315-0392-00

	

Β096710

	

RES.,FXD ,CMPSN :3 .9K ΟΗΜ ,5%,0 .25W

	

01121 CB 3925
R871

	

316-0471-00

	

Β010100 Β010250

	

RES., FXD ,CMPSN :470 ΟΗΜ,10%,0 .25W

	

01121 CB4711
Α871

	

315-0271-00

	

Β010251

	

RES., FXD ,CMPSN :270 ΟΗΜ,5%,0 .25W

	

01121 CB2715
Α873

	

315-0133-00

	

RES.,FXD ,CMPSN :13K ΟΗΜ,5%,0 .25W

	

01121 CB 1335
R880

	

307-0404-00

	

RES .,FXD,FILM:51 ΟΗΜ ,5%, IOW

	

91637 PF-35G51ROOJ

R881

	

308-0679-00

	

RES., FXD ,WW:0 .51 ΟΗΜ ,5%,2W

	

75042 BWH-R5100J
R883

	

316-0470-00

	

Β010100 Β096709

	

RES.,FXD ,CMPSN :47 ΟΗΜ ,10%,0 .25W

	

01121 CB4701
R883

	

315-0470-00

	

Β096710

	

RES.,FXD ,CMPSN :47 ΟΗΜ ,5%,0 .25W

	

01121 CB4705
R885

	

316-0101-00

	

Β010100 Β096709

	

RES., FXD ,CMPSN :100 ΟΗΜ,10%,0 .25W

	

01121 CB 1011
R885

	

315-0101-00

	

Β096710

	

RES., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB 1015
Α886

	

316-0153-00

	

Β010100 Β096709

	

RES.,FXD ,CMPSN :15K ΟΗΜ,10%,0 .25W

	

01121 CB 1531

R886

	

315-0153-00

	

Β096710

	

RES .,FXD ,CMPSN :15K ΟΗΜ,5%,0 .25W

	

01121 CB 1535
Α890

	

321-0816-03

	

RES.,FXD,FILM:5K ΟΗΜ,0 .25%,0 .125W

	

91637 MFF1816D50000C
R891

	

321-0289-03

	

RES.,FXD,FILM:IOK ΟΗΜ ,0 .25%,0 .125W

	

91637 MFF1816DI0001C
R893

	

316-0101-00

	

Β010100 Β096709

	

RES., FXD ,CMPSN :100 ΟΗΜ,10%,0 .25W

	

01121 CB 1011
R893

	

315-0101-00

	

Β096710

	

RES., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB 1015
R896

	

315-0133-00

	

RES .,FXD ,CMPSN :13K ΟΗΜ,5%,0 .25W

	

01121 CB 1335

R897

	

316-0101-00

	

Β010100 Β096709

	

RES., FXD ,CMPSN :100 ΟΗΜ,10%,0 .25W

	

01121 CB 1011
Α897

	

315-0101-00

	

Β096710

	

RE S., FXD ,CMPSN :100 ΟΗΜ,5%,0 .25W

	

01121 CB 1015
R900

	

316-0392-00

	

Β010100 Β096709

	

ΑES ., FXD ,CMPSN :3 .9K ΟΗΜ ,10%,0 .25W

	

01121 CB3921
R900

	

315-0392-00

	

Β096710

	

RES., FXD ,CMPSN :3 .9K ΟΗΜ ,5%,0 .25W

	

01121 CB3925
R901

	

315-0561-00

	

Β010100 Β010250

	

RE S., FXD ,CMPSN :560 ΟΗΜ,5%,0 .25W

	

01121 CB5615
R901

	

315-0271-00

	

Β010251

	

RE S., FXD ,CMPSN :270 ΟΗΜ,5%,0 .25W

	

01121 CB2715

R903

	

315-0561-00

	

RES., FXD ,CMPSN :560 ΟΗΜ,5%,0 .25W

	

01121 CB5615
Α910

	

308-0686-00

	

ΑES ., FXD ,WW:2 .2 ΟΗΜ ,5%,2W

	

75042 BWH-2 R200J
Α911

	

307-0301-00

	

RES.,FXD,FILM:120 ΟΗΜ ,5%,1OW

	

24546 FP 10 120 ΟΗΜ 5%
R913

	

316-0391-00

	

Β010100 Β096709

	

RES., FXD ,CMPSN :390 ΟΗΜ,10%,0 .25W

	

01121 CB3911
R913

	

315-0391-00

	

Β096710

	

RE S., FXD ,CMPSN :390 ΟΗΜ,5%,0 .25W

	

01121 CB3915
R915

	

316-0153-00

	

Β010100 Β096709

	

RES.,FXD ,CMPSN :15K ΟΗΜ, 10 %,0 .25W

	

01121 CB 1531

Α915

	

3 1 5-0153-00

	

Β096710

	

RES.,FXD ,CMPSN :15K ΟΗΜ ,5%,0 .25W

	

01121 CB 1535
R917

	

321-0268-00

	

RES.,FXD,FILM :6 .04K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G60400F

R920

	

311-1120-00

	

RES., VAR , NONWIR:100 ΟΗΜ,30%,0 .25W

	

71450 201-ΥΑ5531
R922

	

321-0268-00

	

RES.,FXD,FILM :6 .04K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G60400F

Α924

	

316-0101-00

	

Β010100 Β096709

	

RE S., FXD ,CMPS N :100 ΟΗΜ ,10%,0 .25W

	

01121 CB 1011
R924

	

315-0101-00

	

Β096710

	

RES., FXD ,CMPSN :100 ΟΗΜ ,5%,0 .25W

	

01121 CB 1015

Α925

	

315-0331-00

	

RES., FXD ,CMPSN :330 ΟΗΜ ,5%,0 .25W

	

01121 CB 3315

R927

	

316-0103-00

	

Β010100 Β096709

	

RES .,FXD ,CMPSN :1 0K ΟΗΜ ,10%,0 .25W

	

01121 CB1031
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Α927

	

315-0103-00

	

Β096710

	

RES .,FXD,CMPSN :IOK OHM,5%,0 .25W

	

01121 CB1035

R929

	

316-0823-00

	

ΒΟΙΟΙΟΟ Β096709

	

RES .,FXD,CMPSN :82K ΟΗΜ ,10%,0 .25W

	

01121 CB8231
R929

	

315-0823-00

	

Β096710

	

RES.,FXD,CMPSN :82K OHM,5%,0 .25W

	

01121 CB8235
Α930

	

302-0333-00

	

RES .,FXD,CMPSN :33K ΟΗΜ ,10%,0 .50W

	

01121 ΕΒ3331

R935

	

316-0104-00

	

Β010100 Β096709

	

RES .,FXD,CMPSN:IOOK ΟΗΜ,10%,0 .25W

	

01121 CB1041

Α935

	

315-0104-00

	

Β096710

	

RES .,FXD,CMPSN :l00K OHM,5%,0.25W

	

01121 CB1045

R936

	

316-0473-00

	

Β010100 Β096709

	

RES.,FXD,CMPSN :47K ΟΗΜ ,10%,0.25W

	

01121 CB4731
R936

	

315-0473-00

	

Β096710

	

RES.,FXD,CMPSN :47K OHM,5%,0 .25W

	

01121 CB4735

R937

	

316-0183-00

	

Β010100 Β096709

	

RES.,FXD,CMPSN :18K ΟΗΜ ,10Χ ,0 .25W

	

01121 CB1831
R937

	

315-0183-00

	

Β096710

	

RES.,FXD,CMPSN :18K OHM,5%,0 .25W

	

01121 CB1835
R940

	

307-0007-00

	

Β010100 8049999

	

RES.,FXD,CMPSN :2 .7 ΟΗΜ ,10%,2W

	

01121 GB27G1
Α940

	

308-0703-00

	

Β050000

	

RES.,FXD,WW:1 .8 ΟΗΜ ,5%,2W

	

75042 BWH-I R800J

Α942

	

316-0101-00

	

Β010100 β096709

	

RES.,FXD,CMPSN :100 ΟΗΜ ,10%,0 .25W

	

01121 CB1011
R942

	

315-0101-00

	

Β096710

	

RES .,FXD,CMPSN :100 OHM,5%,0 .25W

	

01121 CB1015
Α943

	

316-0472-00

	

Β010100 Β096709

	

RES .,FXD,CMPSN :4 .7K ΟΗΜ,10%,0 .25W

	

01121 CB4721
R943

	

315-0472-00

	

8096710

	

RES.,FXD,CMPSN :4 .7K OHM,5%,0 .25W

	

01121 CB4725

R944

	

307-0384-00

	

ΒΟΙΟΙΟΟ 8049999

	

RES.,FXD,FILM :270 ΟΗΜ ,2%,4W

	

91637 FP-32G270ROG

Α944

	

308-0110-00

	

Β050000

	

RES.,FXD,WW :100 ΟΗΜ ,5%,8ω

	

56289 283EXIOOROJQ24

Α948

	

321-0256-00

	

RES.,FXD,FILM :4 .53K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G45300F

Α949

	

316-0101-00

	

Β010100 Β096709

	

RES.,FXD,CMPSN :100 ΟΗΜ,10Χ ,0 .25W

	

01121 CB1011
R949

	

315-0101-00

	

Β096710

	

RES.,FXD,CMPSN :100 OHM,5%,0 .25W

	

01121 CB1015
Α950

	

311-1124-00

	

RES., VAR,NONWIR:250 ΟΗΜ ,30%,0 .25W

	

71450 201-ΥΑ5533

R951

	

315-0562-00

	

RES .,FXD,CMPSN :5 .6K OHM,5%,0 .25W

	

01121 CB5625
Α952

	

321-0202-00

	

RES.,FXD,FILM :1 .24K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G12400F

Α953

	

316-0221-00

	

Β010100 Β096709

	

RES.,FXD,CMPSN :220 ΟΗΜ ,10%,0 .25W

	

01121 CB2211

Α953

	

315-0221-00

	

Β096710

	

RES .,FXD,CMPSN :220 OHM,5%,0 .25W

	

01121 CB2215
Α954

	

316-0102-00

	

ΒΟΙΟΙΟΟ Β096709

	

RES .,FXD,CMPSN :IK ΟΗΜ,10%,0 .25W

	

01121 CB1021
Α954

	

315-0102-00

	

Β096710

	

RES .,FXD,CMPSN :IK OHM,5%,0 .25W

	

01121 CB1025
Α955

	

315-0301-00

	

RES .,FXD,CMPSN :300 OHM,5%,0 .25W

	

01121 CB3015

Α956

	

316-0273-00

	

Β010100 Β096709

	

RES .,FXD,CMPSN :27K ΟΗΜ ,10%,0 .25W

	

01121 CB2731

R956

	

315-0273-00

	

Β096710

	

RES.,FXD,CMPSN:27K OHM,5%,0 .25W

	

01121 CB2735
R957

	

315-0621-00

	

RES.,FXD,CMPSN:620 ΟΗΜ ,5%,0 .25W

	

01121 CB6215
Α980

	

316-0272-00

	

Β010100 Β096709

	

RES.,FXD,CMPSN:2 .7K ΟΗΜ,10%,0 .25W

	

01121 CB2721
Α980

	

315-0272-00

	

Β096710

	

RES.,FXD,CMPSN:2 .7K OHM,5%,0 .25W

	

01121 CB2725

Α981

	

316-0562-00

	

Β010100 Β096709

	

RES.,FXD,CMPSN :5 .6K ΟΗΜ,10%,0 .25W

	

01121 CB5621
R981

	

315-0562-00

	

8096710

	

RES .,FXD,CMPSN:5 .6K ΟΗΜ,5%,0 .25W

	

01121 CB5625

Α982

	

316-0102-00

	

Β010100 Β096709

	

RES.,FXD,CMPSN:IK ΟΗΜ ,10 Χ ,0 .25W

	

01121 CB1021
R982

	

315-0102-00

	

Β096710

	

RES.,FXD,CMPSN :IK ΟΗΜ ,5%,0 .25W

	

01121 CB1025

R984

	

316-0153-00

	

Β010100 8096709

	

RES.,FXD,CMPSN :15K ΟΗΜ,10%,0 .25W

	

01121 CB1531
R984

	

315-0153-00

	

Β096710

	

RES .,FXD,CMPSN :15K ΟΗΜ,5%,0 .25ω

	

01121 CB1535
R986

	

322-0686-03

	

RES.,FXD,FILM :7 .23K ΟΗΜ ,0 .25%,0 .25W

	

91637 MFF1421D723000

Α987

	

321-0097-03

	

RES.,FXD,FILM :100 ΟΗΜ ,0 .25%,0 .125W

	

91637 MFF1816DI00 ROC

Α1000Α

	

311-1491-00

	

8010100 Β063888Χ RES ., VAR,NONWIR :PNL 5Κ OHM,1W,W/SW

	

01121 1 ΙΜ123
----- -----

	

(FURNISHED AS Α UNIT WITH S1000, OPTION 2 ONLY)

Α1ΟΟΟΑ , Β 311-1492-00

	

RES.,VAR,NONWIR :PNL,5 Χ 5Κ OHM,0 .5W,W/SW	01121 1 ΙΜ136
----- -----

	

(FURNISHED AS Α UNIT WITH S1000, STANDARD ONLY)
R1002

	

315-0432-00

	

RES.,FXD,CMPSN :4 .3K OHM,5%,0 .25W

	

01121 CB4325

Α1003

	

315-0623-00

	

RES.,FXD,CMPSN :62K ΟΗΜ,5%,0 .25W	01121 CB6235

Α1004

	

315-0103-00

	

RES.,FXD,CMPSN :1 0K OHM,5%,0 .25W

	

01121 CB1035
R1005

	

315-0302-00

	

RES.,FXD,CMPSN :3K OHM,5%,0 .25W

	

01121 CB3025
Α1006

	

311-1572-00

	

RES ., VAR,CMPSN :I K ΟΗΜ ,10%,0 .5W

	

73138 91 W-1000Μ

R1007

	

315-0183-00

	

RES.,FXD,CMPSN :18K OHM,5%,0 .25W

	

01121 CB1835
R1010

	

315-0752-00

	

RES .,FXD,CMPSN :7 .SK ΟΗΜ ,5%,0 .25W

	

01121 CB7525
R1012

	

315-0242-00

	

RES .,FXD,CMPSN :2 .4K OHM,5%,0 .25W

	

01121 CB2425

Α1015

	

315-0752-00

	

RES.,FXD,CMPSN :7 .SK OHM,5%,0 .25W

	

01121 C B7525
R 1016

	

316-0102-00

	

ΒΟΙΟΙΟΟ Β095939

	

RES .,FXD,CMPSN :IK ΟΗΜ ,10%,0 .25W

	

01121 CB1021
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R1016

	

315-0102-00

	

Β095940

	

RES .,FXD ,CMPSN :IK ΟΗΜ,5%,0 .25W

	

01121 CB1025

	

ι
R1018

	

316-0561-00

	

Β010100 Β095939

	

RES., FXD ,CMPSN:560 ΟΗΜ ,10Χ ,0 .25W

	

01121 CB5611
Α1018

	

315-0561-00

	

Β095940

	

RES ., FXD ,CMPSN :560 ΟΗΜ ,5%,0 .25W

	

01121 CB5615
Α1019

	

316-0103-00

	

Β010100 Β095939

	

RES.,FXD ,CMPSN :I OK ΟΗΜ ,10%,0 .25W

	

01121 CB1031
R1019

	

315-0103-00

	

Β095940

	

RES.,FXD ,CMPSN :1 0K ΟΗΜ ,5%,0 .25W

	

01121 CB1035
Α1020

	

316-0103-00

	

Β010100 Β095939

	

RES .,FXD ,CMPSN :1 0K ΟΗΜ ,10%,0 .25W

	

01121 CB1031

R1020

	

315-0103-00

	

Β095940

	

RES .,FXD ,CMPSN :10K ΟΗΜ,5%,0 .25W

	

01121 CB1035
Α1021

	

316-0393-00

	

Β010100 Β095939

	

RES.,FXD ,CMPSN :39K ΟΗΜ,10%,0 .25ω

	

01121 CB3931
Α1021

	

315-0393-00

	

Β095940

	

RES .,FXD ,CMPSN:39K ΟΗΜ,5Χ ,0 .25W

	

01121 CB3935
Α1023

	

316-0103-00

	

Β010100 Β095939

	

RES.,FXD ,CMPSN:IOK ΟΗΜ,10%,0 .25W

	

01121 CB 1031
Α1023

	

315-0103-00

	

Β095940

	

RES .,FXD ,CMPSN:10K ΟΗΜ ,5%,0 .25W

	

01121 CB1035
Α1024

	

316-0391-00

	

Β010100 Β095939

	

RES.,FXD ,CMP SN:390 ΟΗΜ ,10%,0 .25W

	

01121 CB3911

R1024

	

315-0391-00

	

Β095940

	

RES., FXD ,CMPSN :390 ΟΗΜ ,5%,0 .25W

	

01121 CB3915
R1025

	

315-0152-00

	

RES., FXD ,CMPSN :1 .SK ΟΗΜ ,5%,0 .25W

	

01121 CB1525
R1027

	

321-0385-00

	

RES .,FXD,FILM :100K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G I 0002F
R1030

	

315-0154-00

	

RES ., FXD ,CMPSN :150K ΟΗΜ ,5%,0 .25W

	

01121 CB1545
R1032

	

321-0262-00

	

RES .,FXD,FILM:5 .23K ΟΗΜ , Ι %,0 .125W

	

91637 MFF 1816G52300F
Α1040

	

321-0277-00

	

Β010100 Β010199

	

RES .,FXD,FILM:7 . 5K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G75000F

Α1040

	

321-0269-00

	

Β010200

	

RES.,FXD,FILM:6 .19K ΟΗΜ ,1%,0 .125W

	

91637 MFF1816G61900F
R1041

	

321-0261-00

	

RES.,FXD,FILM : 5 .11K ΟΗΜ ,1%,0 .125W

	

91 637 MFF1816G5 1100F
Α1043

	

315-0154-00

	

RES.,FXD ,CMPSN :150K ΟΗΜ ,5%,0 .25W

	

01121 CB 1545
Α1044

	

315-0133-00

	

RES.,FXD ,CMPSN :13K ΟΗΜ,5%,0 .25W

	

01121 CB 1335
Α1046

	

321-0181-00

	

RES .,FXD,FILM:750 ΟΗΜ,1%,0 .125W

	

9 1 637 MFF 1816G750ROF
Α1047

	

321-0294-00

	

RES.,FXD,FILM :11 .3K ΟΗΜ,1%,0.125W

	

91637 MFF 1816G11301 F

Α1048

	

321-0222-00

	

RES .,FXD,FILM :2K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G20000 F
Α1050

	

315-0332-00

	

RES .,FXD ,CMPSN :3 .3K ΟΗΜ,5%,0 .25ω

	

01121 CB3325
Α1052

	

315-0222-00

	

RES., FXD ,CMPSN :2 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB2225
Α1053

	

321-0268-00

	

RES .,FXD,FILM :6 .04K ΟΗΜ ,1%,0 .125W

	

9 1637 MFF 1816G60400 F
Α1056

	

321-0329-00

	

RES .,FXD,FILM :26 .1K ΟΗΜ , Ι %,0 .125W

	

91637 MFF 1816G26101F
Α1060

	

315-0303-00

	

RES., FXD,CMPSN :30K ΟΗΜ ,5%,0 .25W

	

01121 CB3035

R1062

	

315-0203-00

	

RES .,FXD ,CMPSN :20K ΟΗΜ ,5%,0 .25W

	

01121 CB2035
Α1063

	

315-0203-00

	

RES.,FXD ,CMPSN :20K ΟΗΜ ,5%,0 .25W

	

01121 CB2035
R1064

	

315-0203-00

	

RES .,FXD ,CMPS N :20K ΟΗΜ ,5%,0 .25W

	

01121 CB2035
R1065

	

315-0203-00

	

RES., FXD ,CMPSN :20K ΟΗΜ,5%,0 .25W

	

01121 CB 2035
Α1070

	

316-0561-00

	

Β010100 Β095939

	

RES., FXD ,CMPSN :560 ΟΗΜ,10%,0 .25W

	

01121 CB5611
R1070

	

315-0561-00

	

Β095940

	

RE S., FXD ,CMPSN :560 ΟΗΜ,5%,0 .25W

	

01121 CB5615

R1071

	

316-0561-00

	

Β010100 Β095939

	

RE S., FXD ,CMPSN :560 ΟΗΜ ,10%,0.25W

	

01121 CB5611
R1071

	

315-0561-00

	

Β095940

	

RES., FXD ,CMPSN :560 ΟΗΜ ,5%,0 .25W

	

01121 CB5615
Α 1072

	

316-0561-00

	

Β010100 Β095939

	

RES., FXD ,CMPSN :560 ΟΗΜ ,10%,0 .25W

	

01121 CB5611
Α1072

	

315-0561-00

	

Β095940

	

RES., FXD ,CMPSN :560 ΟΗΜ ,5%,0 .25W

	

01121 CB5615
Α 1073

	

316-0563-00

	

Β010100 Β095939

	

RES., FXD ,CMPSN :56K ΟΗΜ ,10%,0 .25W

	

01121 CB5631
R 1073

	

315-0563-00

	

Β095940

	

RES.,FXD ,CMPSN :56K ΟΗΜ ,5%,0 .25W

	

01121 CB5635

Α1080

	

316-0823-00

	

Β010100 Β095939

	

RES .,FXD ,CMPSN :82K ΟΗΜ ,10%,0 .25W

	

01121 CB8231
R 1080

	

315-0823-00

	

Β095940

	

RES .,FXD ,CMPSN :82K ΟΗΜ ,5 Χ ,0 .25W

	

01121 CB8235
R 1082

	

315-0272-00

	

RES.,FXD ,CMPSN :2 .7K ΟΗΜ ,5%,0 .25W

	

01121 CB2725
R 1083

	

3Ι5-0512-00

	

RES .,FXD ,CMPSN :5 .1 K ΟΗΜ ,5%,0 .25W

	

01121 CB5125
R 1084

	

315-0822-00

	

RES.,FXD ,CMPSN :8 .2K ΟΗΜ ,5%,0 .25W

	

01121 CB8225
Α1086

	

321-0296-00

	

RES .,FXD,FILM :11 .8K ΟΗΜ ,1%,0 .125W

	

91 637 MFF1816GI 1801F

R1088

	

315-0102-00

	

RES .,FXD,CMPSN :1 K ΟΗΜ ,5%,0 .25W

	

01121 CB 1025
Α1092

	

321-0146-00

	

RES.,FXD,FILM :324 ΟΗΜ ,1%,0 .125W

	

9 1 637 MFF 1816G324ROF
R1093

	

321-0250-00

	

RES.,FXD,FILM :3 .92K ΟΗΜ ,1%,0 .125W

	

9 1 637 MFF 1816G39200 F
R1095

	

315-0223-00

	

RES .,FXD ,CMPSN :22K ΟΗΜ,5%,0 .25W

	

01121 CB2235
R1097

	

321-0207-00

	

RES .,FXD,FILM:1 .4K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816GI 4000F
Α1098

	

321-0222-00

	

RES .,FXD,FILM :2K ΟΗΜ,1%,0 .125W

	

91637 MFF 1816G20000 F

Α11Ο1

	

321-0167-00

	

RES .,FXD,FILM :536 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G536ROF
Α1103

	

321-0255-00

	

RES .,FXD,FILM :4 .42K ΟΗΜ,1%,0 .125W

	

9 1 637 MFF 1816G44200 F
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Replaceable Electr ical Parts-5440

Tekt ronix

	

Serial/M odel No .

	

Mfr
C kt No .

	

Pa r t No .

	

Eff

	

Dscont

	

Name & Description

	

Code

	

Mfr Part Numbe r

Α1105

	

321-0230-00

	

RES .,FXD,FILM :2 .43K OHM,I%,0 .125W

	

91637 MFF1816G24300F
Α1106

	

315-0202-00

	

RES .,FXD ,CMPSN :2K ΟΗΜ,5%,0 .25W

	

01121 CB2025
R1110

	

311-1571-00

	

RES .,VAR,NONWIR :500 OHM,0 .50W

	

73138 91W R500
Α1111

	

316-0681-00

	

Β010100 Β095939

	

RES., FXD ,CMPSN :680 ΟΗΜ ,10%,0 .25W

	

01121 CB6811
R1111

	

315-0681-00

	

Β095940

	

RES ., FXD ,CMP SN :680 ΟΗΜ ,5%,0 .25W

	

01121 CB6815
Α1113

	

321-0125-00

	

RES .,FXD,FILM :196 OHM,I%,0 .125W

	

91637 MFF1816G196ROF

Α1115

	

321-0242-00

	

RES .,FXD,FILM :3 .24K OHM,I%,0 .125W

	

91637 MFF1816G32400 F
Α1117

	

315-0102-00

	

RES.,FXD,CMP SN :IK ΟΗΜ,5%,0 .25W

	

01121 CB 1025
R1118

	

311-1571-00

	

RES., VAR, NONWIR:500 OHM ,0 .50W

	

73138 91W R500
R1120

	

315-0512-00

	

Β010100 Β010250

	

RES.,FXD,CMP SN :5 .1K ΟΗΜ ,5%,0 .25W

	

01121 CB5125
R1120

	

315-0432-00

	

Β010251

	

RES., FXD,CMP SN :4 .3K ΟΗΜ,5%,0 .25W

	

01121 CB4325
Α1122

	

321-0152-00

	

Β010100 Β054731

	

RES .,FXD,FILM :374 OHM,I%,0 .125W

	

91637 MFF1816G374ROF

R1122

	

321-0155-00

	

Β054732

	

RES .,FXD,FILM :402 OHM,I%,0 .125W

	

91637 MFF1816G402ROF
Α1124

	

321-0228-00

	

RES.,FXD,FILM :2 .32K OHM,I%,0 .125W

	

91637 MFF1816G23200 F
R1125

	

321-0228-00

	

RES .,FXD,FILM :2 .32K OHM,I%,0 .125W

	

91637 MFF1816G23200 F
R1127

	

321-0141-00

	

RES.,FXD,FILM :287 OHM,I%,0 .125W

	

91637 MFF1816G287ROF
R1129

	

315-0220-00 ΧΒ030000

	

RES.,FXD,CMPSN :22 ΟΗΜ ,5%,0 .25W

	

01121 CB2205
Α1130

	

321-0069-00

	

RES.,FXD,FILM :51 .1 OHM,I%,0.125W

	

91637 MFF1816GS1R10F

R1131

	

321-0069-00

	

RES .,FXD,FILM :51 .1 OHM,I%,0 .125W

	

91637 MFF 1816G51R10 F
Α1132

	

315-0220-00 ΧΒ030000

	

RES., FXD ,CMPSN :22 ΟΗΜ ,5%,0 .25W

	

01121 CB2205
Α1133

	

321-0143-00 Β010100 Β010250 RES .,FXD,FILM:301 OHM,I%,0 .125W

	

91637 MFF 1816G301 ROF
Α1133

	

321-0141-00

	

Β010251

	

RES .,FXD,FILM:287 ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G287 ROF
Α1134

	

315-0181-00

	

RES., FXD ,CMPSN :180 ΟΗΜ ,5%,0 .25W

	

01121 CB1815
R1136

	

321-0228-00

	

RES .,FXD,FILM :2 .32K OHM,I%,0 .125W

	

91637 MFF 1816G23200F

Α1137

	

321-0228-00

	

RES .,FXD,FILM:2 .32K ΟΗΜ ,1%,0 .125W

	

91637 MFF 1816G23200F
R1140

	

315-0910-00

	

Β010100 Β010250

	

RES.,FXD ,CMPSN :91 ΟΗΜ ,5%,0 .25W

	

01121 CB9105
Α1140

	

315-0121-00

	

Β010251

	

RES., FXD ,CMPSN :120 ΟΗΜ,5%,0 .25W

	

01121 CB1215
Α1141

	

321-0178-00

	

RES.,FXD,FILM:698 OHM,I%,0 .125W

	

91637 MFF 1816G698ROF
R1142

	

321-0187-00

	

RES.,FXD,FILM:866 OHM,I%,0 .125W

	

91637 MFF 1816G866ROF
R1143

	

321-0157-00

	

Β010100 Β054739

	

RES.,FXD,FILM:422 OHM,I%,0 .125W

	

91637 MFF1816G422 ROF

Α1143

	

321-0128-00

	

Β054740

	

RES.,FXD,FILM:210 OHM,I%,0 .125W

	

91637 MFF1816G210ROF
Α1144

	

321-0187-00

	

RES.,FXD,FILM :866 ΟΗΜ,1%,0.125W

	

91637 MFF1816G866ROF
R1146

	

322-0159-00

	

RES.,FXD,FILM :442 OHM,I%,0.125W

	

91637 MFF1421G442ROF
Α 1147

	

321-0099-00

	

Β010100 Β010250

	

RES.,FXD,FILM :105 ΟΗΜ,1%,0.125W

	

91637 MFF1816G I05ROF
Α 1147

	

321-0069-00

	

Β010251

	

RES .,FXD,FILM :51 .1 OHM,I%,0 .125W

	

91637 MFF1816G5 1 R10F
Α 1148

	

322-0159-00

	

RES.,FXD,FILM :442 OHM,I%,0 .125W

	

91637 MFF1421G442ROF

Α1150

	

315-0910-00

	

ΒΟΙΟΙΟΟ Β010250

	

RES ., FXD ,CMPSN :91 ΟΗΜ ,5%,0.25W

	

01121 CB9105
Α1150

	

315-0121-00

	

Β010251

	

RE S., FXD ,CMPSN :120 ΟΗΜ ,5%,0 .25W

	

01121 CB1215
R1151

	

323-0178-00

	

RES .,FXD,FILM :698 ΟΗΜ ,1%,O .SOW

	

91637 MFF1226G698ROF
R1155

	

316-0681-00

	

Β010100 Β095939

	

RES., FXD ,CMPSN:680 ΟΗΜ ,10%,0 .25W

	

01121 CB6811
R1155

	

315-0681-00

	

Β095940

	

RES., FXD ,CMPSN:680 ΟΗΜ ,5%,0 .25W

	

01121 CB6815
Α1156

	

316-0333-00

	

Β010100 Β095939

	

RES.,FXD ,CMPSN:33K ΟΗΜ ,10%,0 .25W

	

01121 CB 3331

R 1156

	

315-0333-00

	

Β095940

	

RES., FXD ,CMPSN :33K ΟΗΜ ,5%,0 .25W

	

01121 CB3335
Α 1157

	

315-0182-00

	

RES., FXD ,CMPSN :1 .8K ΟΗΜ,5%,0 .25W

	

01121 CB 1825

ΑΤ157

	

307-0181-00

	

RES.,THERMAL:l00K ΟΗΜ ,10%,4MW/DEG C

	

15454 1DE104-Κ-220EC
RT 754

	

307-0125-00

	

RES .,THERMAL :500 ΟΗΜ ,10%,25 DEG C

	

50157 2D 1595

S300

	

260-0618-00

	

Β010100 Β063462

	

SWITCH ,THRMSTC : NC OPEN 60 DEG,CLOSE 48,9,10Α

	

81439 36Τ21 S3781
S300

	

260-0071-00

	

Β063643

	

SWITCH,THRMSTC : NC,OPEN 68 .3,CL 48 .9,10V	80009 260-0071-00
5302 260-1222-00

	

SWITCH , PUSH-PUL: IOA,250 VAC

	

91929 2DM301
S335

	

260-1238-00

	

SWITCH , PUSH : 0 . 5A AT 115VAC

	

81073 39ΥΥ2084
S1000

	

----- -----

	

(FURNI SHED AS Α UNIT WITH R1000A, B ΟΑ R1000A)

Τ410 120-0822-00 8010100 Β021356 XFMR,PWR ,STU : HV

	

80009 120-0822-00
Τ410 120-0920-00 Β021357

	

XFMR ,PWR,STU :HV

	

80009 120-0920-00
Τ800

	

120-0821-00

	

XFMR,PWR,SDN δ SU :

	

80009 120-0821-00
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Replaceable Elect rical Parts-5440

Tektronix

	

Serial/Model No .

	

Mfr
Ckt No .

	

Part No .

	

Eff

	

Dscont

	

Name & Description	Co d e

	

Mfr Part Nu mber
U410

	

152-0495-01

	

Β010100 Β073742

	

SEMICOND DEVICE :V MULTR,6KV ΙΝ ,12Κν OUT

	

80009 152-0495-01
U410

	

152-0495-00

	

Β073743

	

SEMICOND DEVICE :V MULTR,6KV IN,12KV OUT

	

80009 152-0495-00
U620

	

155-0022-01

	

MICROCIRCUIT,DI :A AND Β LOGIC,ML,CHANNEL SW

	

80009 155-0022-01
U770

	

156-0057-00

	

MICROCIRCUIT,DI :QUAD 2-INPUT NAND GATE

	

80009 156-0057-00
U780

	

156-0039-00

	

MICROCIRCUIT,DI :DUAL J-Κ FLIP FLOP

	

80009 156-0039-00
U1000

	

155-0021-00

	

Β010100 Β020733

	

MICROCIRCUIT,DI :ML,TIMING GENERATOR

	

80009 155-0021-00

U1000

	

155-0021-01

	

Β020734

	

MICROCIRCUIT,DI :ML,TIMING GENERATOR

	

80009 155-0021-01
U1025

	

155-0017-00

	

MICROCIRCUIT,DI :ML,ZERO LOGIC COUNTER

	

80009 155-0017-00
U1030

	

155-0015-01

	

MICROCIRCUIT,DI :ML,ANALOG DATA SWITCH

	

80009 155-0015-01
U1035

	

155-0014-01

	

MICROCIRCUIT,DI :ML,ANALOG TO DECIMAL CONV	80009 155-0014-01
U1040

	

155-0015-01

	

MICROCIRCUIT,DI :ML,ANALOG DATA SWITCH

	

80009 155-0015-01
U1060

	

155-0018-00

	

MICROCIRCUIT,DI :ML,ZERO LOGIC

	

80009 155-0018-00

U1070

	

155-0014-01

	

MICROCIRCUIT,DI :ML,ANALOG TO DECIMAL CONV

	

80009 155-0014-01
U1075

	

156-0032-00

	

MICROCIRCUIT,DI :4-BIT BINARY COUNTER

	

80009 156-0032-00
U1080

	

155-0019-00

	

MICROCIRCUIT,DI :ML,DECIMAL POINT AND SPACE

	

80009 155-0019-00
U1090

	

155-0023-00

	

MICROCIRCUIT,DI :ML,CHAR GEN NUMERALS

	

80009 155-0023-00
U1092

	

155-0024-00

	

MICROCIRCUIT,DI :ML,CHAR GEN SPCL SYMBOLS

	

80009 155-0024-00
U1094

	

155-0025-00

	

MICROCIRCUIT,DI :ML,CHAR GEN PREFIXES

	

80009 155-0025-00

U1096

	

155-0026-00

	

MICROCIRCUIT,DI :ML,CHAR GEN LETTERS

	

80009 155-0026-00
U1098

	

155-0027-00

	

MICROCIRCUIT,DI :ML,CHAR GEN SPCL ALPHA

	

80009 155-0027-00
U1100

	

155-0020-00

	

MICROCIRCUIT,DI :ML,CHANNEL SW OUTPUT ASSY

	

80009 155-0020-00
U1130

	

155-0022-01

	

MICROCIRCUIT,DI :A AND Β LOGIC ML,CHANNEL SW

	

80009 155-0022-01

V400

	

154-0701-00

	

Β010100 Β073742

	

ELECTRON TUBE :CRT,P31,INT SCALE

	

80009 154-0701-00
----- -----

	

(STANDARD ONLY)
ν400

	

154-0701-05

	

Β073743

	

ELECTRON TUBE :CRT,P31,INT SCALE

	

80009 154-0701-05
----- -----

	

(STANDARD ONLY)
V400

	

154-0684-00

	

ELECTRON TUBE :CRT,P31,INT SCALE

	

80009 154-0684-00
----- -----

	

(OPTION 2 ONLY)

VR175

	

152-0195-00

	

SEMICOND DEVICE :ZENER,0 .4W,S .1V ,5%

	

80009 152-0195-00
VR240

	

152-0255-00

	

Β010100 Β019999Χ SEMICOND DEVICE :ZENE R ,0 .4W,51V,5%

	

80009 152-0255-00
VR242

	

152-0255-00

	

Β010100 Β019999Χ SEMICOND DEVICE :ZENER,0.4W,51 V ,5%

	

80009 152-0255-00

VR245

	

152-0427-00 ΧΒ020000 Β073839

	

SEMICOND DEVICE :ZENER ,0.4W,100V ,5%

	

80009 152-0427-00
VR245

	

152-0428-00

	

Β073840

	

SEMICOND DEVICE :ZENER,0 .4W,120V,5%

	

80009 152-0428-00
VR252

	

152-0427-00 ΧΒ020000

	

SEMICOND DEVICE :ZENER,0.4W ,100V,5%

	

80009 152-0427-00

VR270

	

152-0255-00

	

Β010100 Β019999Χ SEMICOND DEVICE :ZENER,0 .4W,51V,5%

	

80009 152-0255-00
VR272

	

152-0255-00

	

Β010100 Β019999Χ SEMICOND DEVICE :ZENER,0 .4W,51V ,5%

	

80009 152-0255-00
νΑ365

	

152-0285-00

	

SEMICOND DEVICE :ZENE R ,0 .4W,62V ,S%

	

80009 152-0285-00
VR435

	

152-0427-00

	

SEMICOND DEVICE :ZENER,0 .4W ,100V ,5%

	

80009 152-0427-00
VR930

	

152-0357-00

	

SEMICOND DEVICE :ZENER,0 .4W,82V ,5%

	

80009 152-0357-00
VR940

	

152-0243-00

	

SEMICOND DEVICE :ZENER,0 .4W ,15V,5%

	

80009 152-0243-00

VR950

	

152-0227-00

	

SEMICOND DEVICE :ZENER,0 .4W,6 .2V ,5%

	

80009 152-0227-00

VR1080

	

152-0243-00

	

SEMICOND DEVICE :ZENER,0 .4W,15V ,5%

	

80009 152-0243-00
VR1081

	

152-0243-00

	

SEMICOND DEVICE :ZENER,0 .4W,15V ,5%

	

80009 152-0243-00

νΑ 1082

	

152-0243-00

	

SEMICOND DEVICE :ZENER,0 .4W,15V ,5%

	

80009 152-0243-00

7-2ρ
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DIAG RAMS AND CIRCU IT BOARD I LLUSTRATIONS
Symbols and Reference Designators

Electrical components shown on the d iagrams are in the following units unless noted otherwise :

Capacitors =

	

Val ues one or greater are in picofarads (p F ) .
Val ues less t han one are i n microfarads ( μF ) .

Resistors =

	

Ohms (Ω ) .
Graphic sym bols and class designation letters are based on ANSI Standard Υ32.2-1975 .

Logic symbology is based on AN SI Υ32.14-1973 in terms of positive logic . Logic symbols depict the logic
function performed and may d iffer from the manufacturer's data .
The overline on α sign al name indicates that the signal p e rforms its intended function when it goes to t h e low state .
Abbreviations are based on AN SI Υ 1 .1-1972 .
Other ANSI stand ard s t h at are used in th e preparation of d iagrams by Tektronix, Inc . are :

Υ 14.15, 1966

	

Drafting Practices .
Υ 14.2, 1973

	

Line Conventio ns and Lettering .
Y10.5,1968

	

Letter Sym bols for Quantities Used in Electrical Science and
Electrical Engi neering .

The following prefix letters are used as reference designators to identify components or assem blies on the diagrams .
Α

	

Assembly, se p a ra b le or rep ai ra ble

	

Η

	

Heat dissi p ati n g device ( h eat sink,

	

S

	

Switch or co ntacto r
(cir cu it board , etc)

	

heat ra d iator , etc)

	

Τ

	

Tr a nsform e r
AT

	

Atten u ator , fixe d or va riab le

	

HR

	

Heate r	TC

	

Thermocouple
Β

	

Moto r

	

ΗΥ

	

Hy br id ci rc u it

	

ΤΡ

	

Test poi nt
BT

	

Battery

	

J

	

Connecto r, statio na ry portio n

	

υ

	

Assembly, i nse pa rable o r non-repairable
C

	

Capacitor, fixed or va r ia b le

	

Κ

	

Relay

	

(integrated ci rc u it, etc .)
C B

	

Circu it breaker

	

L

	

Indu cto r, fixed o r va r ia b le

	

V

	

Elect ro n tube
C R	Diode, sig n al o r rectifie r

	

Μ

	

Mete r

	

VR

	

Voltage reg ulator (zen er d iode, etc .)
D L

	

Delay li ne

	

Ρ

	

Connecto r, movable portion

	

W

	

Wi rest r a p or ca b le
DS

	

I ndicating device (la mp )

	

ο

	

T ran sisto r or silicon -con trolled

	

Υ

	

Crystal
Ε

	

S p ark Gap , Fe rrite bea d

	

rectifier

	

Ζ

	

Phase sh ifte r
F

	

Fuse

	

R

	

Resisto r, fixed or var ia b le
FL F ilte r

	

FIT T he rm isto r
Plug to E.C . Board

The following special symbols may appear on the diagrams :

St rap or L i nk

	

ΡΙ5

	

Βοχ

	

Identifies Pan el
Con t rols, Connectors and

BAL I ndicato r s
173Ca m Switch

Closure Chart

	

ς

	

-tit12V~' Ι
2Ι

	

Modified Com ponent-See
(Dot indicates

	

)ρ

	

Cj

	

Parts List (Depicted in g rey,
switch closure

	

20
mν

	

WIG

	

' Ι

	

5ΟΚ

	

or with grey ou tli n e)

5ρ J	-12 V-j

	

,-� .... P l u g I ndex
SEL Value Selected	3

	

+12V
at Factory

Ι

	

_ SL

	

Refe r to Wavefo rm

+12V I

I 2 TO
DIA

	

Refe r to Diag ram Numbe r
4

Test Voltage

	

j13

	

ι Ρ13

	

714

	

Coaxial Connector

I ntern al

Sc rewdrive r

	

η

	

_1ρ.5

	

�,..., Shielding
Adjustmen t

	

`
~~,�, ....---~^

	

Heat Sink

1

	

Decouple d or F ilte red
RIO

	

,..,. ..,. ..--.~.-ν

	

�... ....-'"'...--
Voltage

Assembly Number

	

ΙΟΟ

	

Η-r
ΑΜΡL

	

-12V/ . .ιt.---'^"~

	

Etched Ci rcuit BoardBoard Name

	

Outlined i n Black
ARTIAL Ι VERTICAL. BOARD /~-

I

	

Schematic
VERTICAL AMPL I F IER

	

and Ν mber αme
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- 417
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Ι392 439 R390
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'Α30
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ς
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~CR-28~

427 427
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STRAP

C410
2 39-19

*See Parts L ' t for
serial numbe ranges .

Α5-H igh Voltage circ u it board .

CKT GRID CKT GRID CKT GRID CKT G RID CKT GRID CKT GRID CKT GRID
NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC

F410 Β-4 G390 D-2 R390 Ε-2 R420 1-1 Τ410 Η-4 U410 Ε-4 VR435 D-1
Q400 Ε-3 R392 D-2 R422 J-2

R394 Ε-2 R425 J-1
R395 F-1 R427 J-3
R397 D-2 R428 J-3
R400 Ε-2 R430 D-2
R402 Ε-2 R433 D-2
R404 Ε-2 R435 D-1
R405 F-2
R406 Ε-3
R408 J-4
R410 C-5
R412 G-1
R417 J-2
R418 J-1
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v
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Ε F
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R435
R395

~CR395
VR435~ ν

	

R 412

R433

	

όUR 397 402 C402
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C417R 3 92 439 R390

R430 ' ω

	

R400
C_Α390~CW391 R394 405

α

44 ο
C395

	

~ +

R 06

Τ410

U410

F 410

R410

5

Α5-High Voltage circuit board .

CKT GRID CKT GRID CKT GR ID CKT GRID CKT GRID CKT GRID CKT GRID
NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC

C395 D-3 CR390 D-2 F410 Β-4 0390 D-2 R390 Ε-2 R420 1-1 Τ410 Η-4
C402 Ε-2 CR395 D-1

	

Q400 Ε-3 R392 D-2 R422 J-2
C406 J-4 CR420 J -2

	

R394 Ε-2 R425 J -1
C410 Ι -5 CR422 J -1

	

R395 F-1 R427 J -3
C412 Η-2 C R428 J -3

	

R397 D-2 R428 J -3
C414 Η-2 C R430 J -3

	

R400 Ε-2 R430 D-2
C415 Ι -2

	

R402 Ε-2 R433 D-2
C417 F-2

	

R404 Ε-2 R435 D-1
C418 Ε-1

	

R405 F-2
C422 Ι -2

	

R406 Ε-3
C425 J-2

	

R408 J -4
C427 J-3

	

R410 C-5
C430 J-4

	

R412 G-1
C440 Ι-2

	

R417 J -2
R418 J -1
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A6-Low Voltage & Calibrator circ u it board .

COMPONENTS SHOWN WITH DASHED LINES ARE LOCATED ΟΝ BAC K SIDE OF BOARD.
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"See Parts List for
Α7- Reado u t ci rcu it board .

	

serial number ranges.

KT GRID CKT GRID CKT GRID CKT GR ID CKT GRID CKT GRID CKT G RID CKT GRID
ΪΟ LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC NO LOC

1023

	

D-3

	

R 1052

	

G-4

	

R1083

	

D-4

	

R1110

	

Α -2

	

R1133

	

Β -2

	

R1151

	

C-2

	

U1000

	

Ε -3

	

U1130

	

Β-3
1 024

	

D-3

	

R1053

	

G-3

	

R1084

	

D-4

	

R1111

	

Α -3

	

R1134

	

Α-3

	

R1155

	

Β-4

	

U1025

	

Η-1
1025 G-1 R1056 G-2 R1086 C-4 R1113 Β -2 R1136 Α-2 R1156 Α-4 U1035 1-4
1027

	

F-2

	

R1060

	

G-3

	

R1088

	

Η -3

	

R1115

	

D-3

	

R1137

	

Β -2

	

R1157

	

Β-2

	

U1060

	

Ι-3

	

VR1080 Ι -2
1030

	

G-2

	

R1062

	

Η-2

	

R1092

	

Α -3

	

R1117

	

D-3

	

R1140

	

C-2

	

U1070

	

Ι -5

	

VR1081

	

Η -2
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Η -3

	

R1063

	

Ι -2

	

R1093

	

Α -3

	

R1118

	

D-2

	

R1141

	

C-2

	

U1075

	

Ε -1

	

VR1082

	

Ι -2
1041 Η -3 R1064 Ι -2 R1095 Α -4 R1120 C-2 R1142 Β-2
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~Ι043
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R1065

	

Η-2

	

R1097

	

C-3

	

R1122

	

C-3

	

R1143

	

Β-2

	

U1090

	

C-5
1044 F-2 R1070 Ε-1 R1098 D-3 R1124 C-4 R1144 Β-2

	

U1092 Β-5
1046 Η -2 R1071 Ε -1 R1101 Α-3 R1125 Β-2 R1146 Ε-3

	

U1094 Η -5
1047

	

G-3

	

R1072

	

Ε-1

	

R1103

	

J-4

	

R1127

	

C-2

	

R1147

	

D-3

	

U1096

	

F-5
1 048

	

F-3

	

R1073

	

G-1

	

R1105

	

D-3

	

R1129

	

Β-1

	

R1148

	

D-3

	

U1098

	

D-5
1050 G-2 R1080 Ε-4 R1106 D-4 R1130 Α-1 R1150 C-2

	

U1100 Ε -4
R1082 F-4

	

R1131 Β-1
R1132 Β-1
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PARTS ORDER ING INFORMATIO N

	

INDENTATION SYSTEM

Replacement parts are available from or through your local
Tektronix, Inc. F ield Office or representative .

Changes to Tektronix instruments are sometimes made to

	

1 ρ 3 4 5

	

Name & Description
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements

	

Assembly and/or Component

developed

	

in

	

our engineering

	

department.

	

It

	

is therefore

	

Attaching parts for Assembly and/or Component

important, when ordering parts, to include the following

	

- - -

	

- - -
information in your order: Part number, instrument type or

	

Detail Part of Assembly and/or Component

number, serial number, and modification number if applicable .

	

Attaching parts for Detail Part

If α part you have ordered has been replaced with α new or

	

Parts ο1 Detail Part
improved

	

part, your local Tektronix,

	

Inc. F ield Office or

	

Attaching parts for Parts of Detail Part
representative will contact you concerning any change in part

	

-------

number .

Change information, if any, is located at the rear of this

	

Attaching Parts always appear in the same indentation as

manual,

	

theitem it mounts, while the detail parts are indented to the right.
Indented items are part of, and included with, the next higher

SPECIAL NOTES AND SYMBOLS

	

indentation . The separation symbol---'--- indicates the end of
attaching parts.

ΧΟΟΟ

	

Part first added at this serial number

ΟΟΧ

	

Part removed after this serial number

	

Attaching parts must be purchased separately, unless otherwise
specified.

FIG URE AND INDEX NUMBERS

REPLACEABLE
MECHANICAL PARTS

T his mechanical parts list is indented to indicate item

relationships . Following is an example of the indentation system
used in the description column .

ITEM NAME
Items in this section are referenced by figure and i ndex

numbers to the illustrations .

	

In the Parts L ist, 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 . F ederal Cataloging HandbookΗ6-1
can be utilized where possible .

ABBREVIATIONS

Section 9-5440

INCH

	

ELCTRN

	

ELECTRON

	

IN

	

INCH

	

SE

	

SINGLE END
#

	

NUMBER SIZE

	

ELEC

	

ELECTRICAL

	

INCAND

	

INCANDESCENT

	

SECT

	

SECTION
ACTR

	

ACTUATOR

	

ELCTLT

	

ELECTROLYTIC

	

INSUL

	

INSULATOR

	

SEMICOND SEMICONDUCTOR
ADPTR ADAPTER

	

ELEM ELEMENT

	

INTL INTERNAL

	

SHLD SHIELD
ALIGN

	

ALIGNMENT

	

EPL

	

ELECTRICAL PARTS L IST

	

LPHLOR

	

LAMPHOLDER

	

SHLDR

	

SHOULDERED
AL ALUMINUM

	

ΕΟΡΤ EQUIPMENT

	

MACH MACHINE

	

SKT SOCKET
ASSEM ASSEMBLED

	

ΕΧΤ EXTERNAL

	

MECH MECHANICAL

	

S L S LIDE
ASSY

	

ASSEMBLY

	

FIL

	

FILLISTER HEAD

	

MTG

	

MOUNTING

	

SLFLKG

	

SELF-LOCKING
ΑΤΤΕΝ ATTENUATOR

	

FLEX FLEXIBLE

	

NIP NIPPLE

	

SLVG SLEEVING
AWG

	

AMERICAN WIRE GAGE

	

FLH

	

FLAT HEAD

	

NONW IRE NOT W IRE WOUND

	

SPR

	

SPRING
BD

	

BOARD

	

FLTR

	

FILTER

	

OBD

	

ORDER BY DESCRIPTION

	

so

	

SQUARE
ΒRΚΤ

	

BRACKET

	

FR

	

FRAME o r FRONT

	

OD

	

OUTSIDE DIAMETER

	

SST

	

STAINLESS STEEL
BRS

	

BRASS

	

FSTNR

	

FASTENER

	

OVH

	

OVAL HEAD

	

STL

	

STEEL
BRZ

	

BRONZE

	

FT

	

FOOT

	

ΡΗ BRZ

	

PHOSPHOR BRONZE

	

Sw

	

SWITCH
BSHG

	

BUSHING

	

FXD

	

F IXED

	

PL

	

PLAIN o r PLATE

	

Τ

	

TUBE
CAB CABINET

	

GSKT GASKET

	

PLSTC PLASTIC

	

TERM TERMINAL
CAP

	

CAPACITOR

	

HDL

	

HANDLE

	

ΡΝ

	

PART NUMBER

	

THD

	

THREAD
CER

	

CERAMIC

	

HEX

	

HEXAGON

	

-

	

ΡΝΗ

	

PAN HEAD

	

ΤΗΚ

	

THICK
CHAS

	

CHASSIS

	

HEX HO

	

HEXAGONAL HEAD

	

PWR

	

POWER

	

TNSN

	

TENSION
CKT

	

CIRCUIT

	

HEX SOC

	

HEXAGONAL SOCKET

	

RCPT

	

RECEPTACLE

	

TPG

	

TAPPING
COMP

	

COMPOSITION

	

HLCPS

	

HELICAL COMPRESSION

	

RES

	

RESISTOR

	

TRH

	

TRUSS HEAD
CONN

	

CONNECTOR

	

HLEXT

	

HELICAL EXTENSION

	

RGD

	

RIGID

	

V

	

VOLTAGE
COV

	

COVER

	

HV

	

HIGH VOLTAGE

	

RLF

	

RELIEF

	

VAR

	

VARIABLE
CPLG

	

COUPLING

	

IC

	

INTEGRATED CIRCUIT

	

RTNR

	

RETAINER

	

W/

	

WITH
CRT

	

CATHODE RAY TUBE

	

ID

	

INSIDE DIAMETER

	

SCH

	

SOCKET HEAD

	

WSHR

	

WASHER
DEG DEGREE

	

[DENT IDENTIFICATION

	

SCOPE OSCILLOSCOPE

	

XFMR TRANSFORMER
DWR DRAWER

	

IMPLR IMPELLER

	

SCR SCREW

	

XSTR TRANSISTOR



Replaceable Mechanical Parts-5440

CROSS I N DEX-MFR. CODE NUM BER TO MANUFACT URER

M fr . Code

	

Manufacturer

	

Add ress

	

City, State, Zip

ΟΟΟΑΧ

	

BUEHLER PROD .

	

HIGHWAY 70 EAST

	

KINGSTON, NC 28501
OOOCY

	

NORTHWEST FASTENER SALES, INC .

	

7923 SW CIRRUS DRIVE

	

BEAVERTON, OREGON 97005
00779

	

AMP, INC .

	

Ρ 0 Box 3608

	

HARRISBURG, PA 17105
05820

	

WAKEFIELD ENGINEERING, INC .

	

AUDUBON ROAD

	

WAKEFIELD, MA 01880
06666

	

GENERAL DEVICES CO ., INC.

	

525 S . WEBSTER AVE .

	

INDIANAPOLIS, IN 46219
08261

	

SPECTRA-STRIP CORP .

	

7100 LAMPSON AVE .

	

GARDEN GROVE, CA 92642
22526

	

BERG ELECTRONICS, INC .

	

YOUK EXPRESSWAY

	

NEW CUMBERLAND, PA 17070
23880

	

STANFORD APPLIED ENGINEERING, INC .

	

340 MARTIN AVE .

	

SANTA CLARA, CA 95050
24618

	

TRANSCON MFG . CO .

	

2655 PERTH ST .

	

DALLAS, TX 75220
24931

	

SPECIALTY CONNECTOR CO ., INC .

	

3560 MADISON AVE .

	

INDIANAPOLIS, IN 46227
31514

	

STANFORD APPLIED ENGINEERING, INC .
ADVANCED PACKAGING DIV.

	

3080 AIRWAY DRIVE

	

COSTA MESA, CA 92626
45722

	

USM CORP ., PARKER-KALON FASTENER DIV .

	

CAMPBELLSVILLE, KY 42718
55210

	

GETTIG ENG . AND MFG . COMPANY

	

PO BOX 85, OFF ROUTE 45

	

SPRING MILLS, PA 16875
57771

	

STIMPSON, EDWIN Β ., CO., INC .

	

900 SYLVAN AVENUE

	

ΒΑΥΡΟΑΤ , NY 11705
70318

	

ALLMETAL SCREW PRODUCTS CO ., INC .

	

821 STEWART AVE .

	

GARDEN C ITY, NY 11530
70485

	

ATLANTIC INDIA RUBBER WORKS, INC .

	

571 W . POLK ST .

	

CHICAGO, IL 60607
71159

	

BRISTOL SOCKET SCREW , DIV . OF
AMERICAN CHAIN AND CABLE CO ., INC .

	

Ρ 0 BOX 2244, 40 BRISTOL ST .

	

WATERBURY, CT 06720
71400

	

BUSSMAN MFG ., DIVISION OF MCGRAW-
EDISON CO .

	

2536 W. UNIVERSITY ST .

	

ST . LOUIS, ΜΟ 63107
71590

	

CENTRALAB ELECTRONICS, DIV . OF
GLOBE-UNION, INC .

	

Ρ 0 Box 858

	

FORT DODGE, IA 50501
71785

	

TRW, CINCH CONNECTORS

	

1501 MORSE AVENUE

	

ELK GROVE VILLAGE, IL 60007
73743

	

FISCHER SPECIAL MFG . CO .

	

446 MORGAN ST.

	

CINCINNATI, OR 45206
74921

	

ΙΤΕΝ FIBRE CO ., THE

	

4001 BENEFIT AVE ., Ρ 0 BOX 9

	

ASHTABULA, OR 44004
75915

	

LITTELFUSE, INC .

	

800 Ε . NORTHWEST ΗWΥ

	

DES PLAINES, IL 60016
77250

	

PHEOLL MANUFACTURING CO ., DIVISION
OF ALLIED PRODUCTS CORP .

	

5700 W . ROOSEVELT RD .

	

CHICAGO, IL 60650
78189

	

ILLINOIS TOOL WORKS, INC .
SHAKEPROOF DIVISION

	

ST . CHARLES ROAD

	

ELGIN, IL 60120
79807

	

WROUGHT WASHER MFG . CO .

	

2100 S . 0 BAY ST .

	

MILWAUKEE, W 1 53207
80009

	

TEKTRONIX, INC .

	

Ρ 0 BOX 500

	

BEAVERTON, OR 97077
81073

	

GRAYHILL, INC .

	

561 HILLGROVE AVE., PO BOX 373

	

LA GRANGE, IL 60525
82647

	

TEXAS INSTRUMENTS, INC .,
CONTROL PRODUCTS DIV .

	

34 FOREST ST .

	

ATTLEBORO, MA 02703
83058

	

CARR COMPANY, THE UNITED-CARR
DIV . OF TRW , INC

	

31 AMES ST .

	

CAMBRIDGE, MA 02142
83385

	

CENTRAL SCREW CO .

	

2530 CRESCENT DR .

	

BROADVIEW, IL 60153
83903

	

ACCURATE DIE AND STAMPING DIV ., ALLIED
PRODUCTS CORP .

	

1947 Ν . MAUD AVE .

	

CHICAGO, IL 60614
86445

	

PENN FIBRE AND SPECIALTY CO ., INC .

	

2032 Ε . WESTMORELAND ST .

	

PHILADELPHIA, PA 19134

86928

	

SEASTROM MFG. COMPANY, INC .

	

701 SONORA AVENUE

	

GLENDALE, CA 91201
93907

	

CAMCAR SCREW AND MFG . CO .

	

600 18TH AVE .

	

ROCKFORD, IL 61101
95987

	

WECKESSER CO., INC .

	

4444 WEST IRVING PARK RD .

	

CHICAGO, IL 60641
98278

	

MALCO Α MICRODOT COMPANY, INC .
CONNECTOR AND CABLE DIVISION

	

220 PASADENA AVE .

	

SOUTH PASADENA, CA 91030
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Fig . &
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Te ktro n ix

	

Serial/M odel No .

	

Mfr

No .

	

Part No .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descrip tio n	Co de

	

Mfr Part Number

1-1

	

200-1218-00

	

1 RTNR,CRT SCALE :6 .814 Χ 5 .125,NYLON

	

80009 200-1218-00
(ATTACHING PARTS)

-2

	

211-0188-00

	

2 SCREW,MACHINE :4-40 Χ 0 .30 INCH,SST

	

83385 OBD

-3

	

337-1440-00 ΒΟΙΟΙΟΟ Β074084

	

1 SHLD,IMPLOSIΠN :

	

80009 337-1440-00
337-1440-02 Β074085

	

1 SHLD, IMPLOSION :AMBER

	

80009 337-1440-02
-4 386-2544-00

	

4 SUPPORT,CRT :FRONT

	

80009 386-2544-00
-5 366-0494-00

	

2 KNOBGRAY,W/SETSCREW

	

80009 366-0494-00
213-0153-00

	

1 . SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD,HEX

	

OOOCY OBD
-6 366-1391-00

	

1 KNOB :GRAY

	

80009 366-1391-00
213-0239-00

	

1 . SETSCREW :3-48 Χ 0 .062 INCH,HEX SOC STL

	

71159 OBD
-7 366-1077-00

	

1 KNOB :GRAY

	

80009 366-1077-00
213-0153-00

	

1 . SETSCREW :5-40 Χ 0 .125,STL ΒΚ OXD,HEX

	

OOOCY OBD
-8

	

384-1161-00

	

1 ΚΝΟΒ :8 .767 L Χ 0 .125 OD

	

80009 384-1161-00
-9

	

358-0216-00

	

1 BUSHING,PLASTIC :0 .257 ID Χ 0 .412 INCH OD

	

80009 358-0216-00
-10 119-0238-00 Β010100 Β021826

	

1 COIL,CAL :

	

80009 119-0238-00
119-0373-00 Β021827

	

1 COIL,CAL :

	

80009 119-0373-00
(ATTACHING PARTS)

210-0442-00

	

2 NUT,PLAIN,HEX. :3-48 Χ 0 .187 INCH,CD PL BRS

	

73743 3014-402
210-0004-00

	

2 WASHER,LOCK:#4 INTL,O .O15THK,STL CD PL

	

78189 1204-00-00-0541C
210-0994-00

	

2 WASHER,FLAT :0 .125 ID Χ 0 .25" OD,STL

	

86928 5714-147-20Ν
210-0935-00

	

2 WASHER,NONMETAL :FIBER,0 .14 IDX 0 .375"OD

	

74921 OBD
-11 361-0059-01

	

1 SPACER,CUR LOOP :1 .094 Χ 0 .344 Χ 0 .125 INCH

	

80009 361-0059-01
-12 210-0593-00

	

2 NUT,FINISHING :0 .25 HEX Χ 0 .312" LONG,BRS

	

80009 210-0593-00

-13 260-1238-00

	

1 SWITCH,PUSH : 0 . 5A AT 115VAC

	

81073 39ΥΥ 2084
343-0081-00 ΧΒ021800

	

1 STRAP,RETAINING :

	

95987 3/16-Η
(ATTACHING PARTS)

211-0507-00 ΧΒ021800

	

1 SCREW,MACHINE :6-32 Χ 0 .312 INCH,PNH STL

	

83385 OBD
210-0457-00 ΧΒ021800

	

1 NUT,PLAIN,EXT W :6-32 Χ 0 .312 INCH,STL

	

83385 OBD

-14 ----- -----	1 CKT BOARD ASSY :FRONT PANEL CONTROL(SEE Α 1 EPL)
-15 131-0608-00 Β010100 Β010199

	

9 . TERMINAL,PIN :0 .365 L Χ 0 .25 PH,BRZ,GOLD PL

	

22526 47357
131-0608-00 Β010200

	

1 . TERMINAL,PIN :0.365 L Χ 0 .25 PH,BRZ,GOLD PL

	

22526 47357
-16 200-1327-00

	

1 . SHIELD,RESISTOR :

	

80009 200-1327-00
-17 210-0457-00

	

1 . NUT,PLAIN,EXT W :6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-18 211-0504-00

	

1 . SCREW ,MACHINE :6-32 Χ 0 .25 1NCH,PNH STL

	

83385 OBD
-19 384-1121-00

	

1 . EXTENSION SHAFT :1 .41 INCH LONG

	

80009 384-1121-00
175-0831-00 ΧΒΟ10200

	

FT . WIRE,ELECTRICAL :8 WIRE RIBBON

	

08261 OBD
131-0707-00 ΧΒΟΙ0200

	

8 . CONNECTOR,TERM . :22-26 AWG,BRS δ CU BE GOLD

	

22526 47439
352-0166-04 ΧΒΟ 10200

	

1 . CONN BODY,PL,EL :8 WIRE YELLOW	80009 352-0166-04
(ATTACHING PARTS FOR CKT BD)

-20 210-0583-00

	

2 NUT,PLAIN,HEX. :0 .25-32 Χ 0 .312 INCH,BRS

	

73743 2Χ20224-402
-21 210-0940-00

	

2 WASHER,FLAT :0 .25 ID Χ 0 .375 INCH OD,STL

	

79807 OBD

-22 ----- -----	1 CKT BOARD ASSY :GRAT LAMP(SEE Α8 EPL)

-23 378-0732-00

	

1 . REFLECTOR,LIGHT :SCALE ILLUMINATION

	

80009 378-0732-00
-24 426-1017-00

	

2 . MOUNT,REFLECTOR :SCALE ILLUMINATION

	

80009 426-1017-00
-25 211-0062-00

	

2 . SCREW,MACHINE :2-56 Χ 0 .312 INCH,RDH STL

	

83385 OBD
-26 131-0704-00

	

3 . CONTACT,ELEC :SCALE LIGHTS,CU BE

	

80009 131-0704-00
(ATTACHING PARTS)

-27 210-0759-00

	

3 . EYELET,METALLIC :0 .61 OD Χ 0 .192 INCH L ,BRS

	

71590 30818-11
-28 210-0957-00

	

3 . WASHER,FLAT :0 .0625 ID Χ 0 .125" OD,STL

	

83903 OBD

(ATTACHING PARTS FOR CKT BD)
-29 213-0088-00

	

2 SC R ,TPG,THD CTG :4-24 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-30 358-0378-00

	

1 BUSHING,SLEEVE :PRESS MOUNT

	

80009 358-0378-00
-31 333-1722-00 Β010100 Β059999

	

1 PANEL,FRONT :

	

80009 333-1722-00
----- -----

	

- * STANDARD ONLY
333-1722-01 Β060000

	

1 PANEL,FRONT :

	

80009 333-1722-01
----- -----

	

- * STANDARD ONLY
333-1623-00

	

1 PANEL,FRONT :

	

80009 333-1623-00
----- -----

	

- * OPTION 2 ONLY
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Tektronix

	

Serial/ Model No .

	

Mfr
No .

	

Part No .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descri ptio n	Code

	

Mfr Part Nu mber
1-32 376-0127-00

	

1 COUPLER,SHAFT :PLASTIC

	

80009 376-0127-00
-33 ----- -----	1 SWITCH , PUSH-ΡΡ:(SEE S302 EPL)

407-0895-00 Β010100 Β063567

	

1 BRACKET,ELEC SW :ALUMINUM

	

80009 407-0895-00
407-0895-01 Β063568

	

1 BRACKET,ELEC SW : ALUMINUM

	

80009 407-0895-01
-34 ----- -----	1 CKT BOARD ASSY : HORIZONTAL (SEE Α4 EPL)
-35 131-0608-00

	

17 . TERMINAL,PIN:0 .365 L Χ 0 .25 PH,BRZ ,GOLD PL

	

22526 47357
(ATTACHING PARTS FOR CKT BD)

-36 211-0008-00

	

2 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

9-4

-37 351-0087-00

	

2 GUIDE ,CKT CARD :4 .75 INCH LONG, PLASTIC

	

80009 351-0087-00
-38 ----- -----

	

1 CKT BOARD ASSY : VERTICAL(SΕΕ Α3 EPL)
-39 136-0252-04 Β010100 Β029999

	

14 . SOCKET,PIN ΤΕRΜ :0 .188 INCH LONG

	

22526 75060
136-0252-04 Β030000

	

12 . SOCKET,PIN ΤΕRΜ :0 .188 INCH LONG

	

22526 75060
-40 214-1291-00

	

2 . HEAT SINK ,ELEC :XSTR ,0 .72 OD Χ 0 .375"Η

	

05820 207-AB
-41 352-0163-00

	

1 . CONN BODY,PL,EL :5 WIRE BLACK

	

80009 352-0163-00
-42 131-0707-00

	

5 . CONNECTOR,TERM. :22-26 AWG, BRS& CU BE GOLD	22526 47439
-43 175-0828-00

	

FT . WIRE,ELECTRICAL :5 WIRE RIBBON

	

08261 OBD
136-0260-03 Β010100 Β074350

	

13 . SOCKET,PLUG- IN ELEK :MICROCIRCUIT,16 DIP

	

80009 136-0260-03
136-0260-02 Β074351

	

13 . SOCKET , PLUG- ΙΝ:16 CONTACT ,LOW CLEARANCE

	

82647 C9316-18
(ATTACHING PARTS FOR CKT BD)

-44 211-0008-00

	

2 SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-45 195-0119-00

	

1 LEAD SET,ELEC :CRT DEFLECTION

	

80009 195-0119-00
-46 441-1090-00

	

1 CHASS IS,SCOPE :VERTICAL

	

80009 441-1090-00
(ATTACHING PART S)

-47 211-0008-00

	

2 SCREW ,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-48 210-0586-00

	

3 ΝUΤ , ΡLΑΙΝ , ΕΧΤ W:4-40 Χ 0 .25 INCH ,STL

	

78189 211-041800-00

-49 348-0239-00

	

2 GROMMET,PLA STIC :U SHAPED	80009 348-0239-00
-50 337-1714-00

	

1 SHIELD,ELE C : HIGH VOLTAGE

	

80009 337-1714-00
(ATTACHING PARTS)

-51 211-0008-00

	

2 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-52 ----- -----	1 CKT BOARD ASSY :HV (SEE Α5 EPL)
-53 131-0566-00

	

1 . LINK,TERM.CONNE :0 .086 DIA Χ 2 .375 INCH L

	

55210 L-2007-1
-54 131-0608-00

	

34 . TERMINAL,PIN :0 .365 L Χ 0 .25 PH,BRZ ,GOLD PL

	

22526 47357
131-0589-00

	

2 . ΤΕRΜ,ΡΙΝ :0 .46 L Χ 0 .025 SQ . PH BRZ GL

	

22526 47350
-55 211-0008-00

	

3 . SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-56 214-0579-00

	

1 . TERM .,TEST PT :BRS CD PL

	

80009 214-0579-00
-57 344-0154-00

	

2 . CLIP ,εLECTRτCAL : ΣOR 0 .25 INCH DΙΑ FUSE

	

80009 344-0154-00
(ATTACHING PARTS FOR CKT BD)

-58 211-0008-00

	

2 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

-59 ----- -----	1 TRANS ISTOR :(SEE Q410 EPL)
(ATTACHING PARTS)

-60 344-0236-00

	

1 CLIP ,SPR TNSN :

	

80009 344-0236-00
-61 342-0082-00

	

1 INSULATOR,PLATE :0 .52 SQ Χ 0 .015 INCH THK,AL

	

80009 342-0082-00

-62 441-1102-00

	

1 CHASS IS,SCOPE : HIGH VOLTAGE & HORIZONTAL

	

80009 441-1102-00
(ATTACHING PARTS)

-63 211-0008-00

	

4 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD

343-0149-00 Β010100 Β095114

	

2 CLAMP,LOOP :NYLON

	

80009 343-0149-00
006-0531-00 Β095115

	

1 STRAP,TIE DN,EL :5 INCH LONG

	

24618 700-3688
-64 161-0033-12

	

1 CABLE ASSY, PWR:3,18 AWG,125V ,92 .0 L

	

80009 161-0033-12
-65

	

200-1075-00

	

1

	

COVER,ELEC COMPLASTIC

	

00779

	

1-480435-0
-66 358-0366-00 Β010100 Β020141

	

1 BSHG,STRAIN RLF :

	

80009 358-0366-00
358-0516-00 Β020142

	

1 BSHG,STRAIN RLF :BOTTOM

	

80009 358-0516-00
-67 358-0365-00 Β010100 Β020141

	

1 BSHG,STRAIN RLF :

	

80009 358-0365-00
358-0515-00 Β020142

	

1 BSHG,STRAIN RLF :TOP

	

80009 358-0515-00
-68 200-1004-00 Β010100 Β020141

	

1 CABLE , NIP ., ELEC :0 .265 ID Χ 0 .38"OD W/FLG

	

80009 200-1004-00
200-1646-00 Β020142

	

1 CABLE NIP , PWR:1 .500 Χ 0 .625 ID W / FLANGE

	

80009 200-1646-00
214-2038-00 ΧΒ020142

	

1 IND.LINE V :

	

80009 214-2038-00
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Serial/ Mod el No .

	

Mfr
No .

	

Part No .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Description

	

Code

	

Mfr Part Number
1-69 333-1645-00 Β010100 Β029999

	

1 PANEL,REAR :

	

80009 333-1645-00
333-1645-01 Β060000 Β095644

	

1 PANEL,REAR :

	

80009 333-1645-01
333-1645-02 Β095645

	

1 PANEL,REAR :

	

80009 333-1645-02
(ATTACHING PARTS)

-70 210-0401-00

	

2 NUT,PLAIN,HEX. :6-32 Χ 0 .312 INCH,CD PLATED

	

73743 3262-402

200-1388-01

	

1 COVER,FUSE :

	

80009 200-1388-01
-71 352-0362-00 Β010100 Β010564

	

1 FUSEHOLDER : W/MOUNTING HARDWARE

	

75915 345001
352-0076-00 Β010565 Β074316

	

1 FUSEHOLDER:W/HARDWARE

	

75915 342012-L
352-0362-00 Β074317

	

1 FUSEHOLDER : W/MOUNTING HARDWARE

	

75915 345001
(ATTACHING PARTS)

-72 210-0873-00

	

1 WASHER,NONMETAL :0 .5 ID Χ 0 .688 INCH OD,NPRN

	

70485 OBD

-73 ----- -----	1 CONNECTOR,RCPT, :(SEE J300 EPL)

	

24931 28JR200-1
-74 210-0201-00 Β010100 Β074275

	

1 TERMINAL,LUG :SE #4

	

86928 Α373-157-2
210-0202-00 Β074276

	

1 TERMINAL,LUG :0 .146 ID,LOCKING,BRZ TINNED

	

78189 2104-06-00-252 ΟΝ
(ATTACHING PARTS)

-75 210-0586-00 Β01Π100 Β074275

	

1 NUT,PLAIN,EXT W:4-40 Χ 0 .25 INCH,STL

	

78189 211-041800-00
210-0457-00 Β074276

	

1 NUT,PLAIN,EXT W :6-32 Χ 0 .312 INCH,STL

	

83385 OBD

-76 ----- -----	1 SW,THERMOSTATIC :(5ΕΕ S300 EPL)
(ATTACHING PARTS)

-77 210-0586-00

	

2 NUT,PLAIN,EXT W :4-40 Χ 0 .25 INCH,STL

	

78189 211-041800-00

Replaceable Mechanical Parts-5440

-78 200-0616-01

	

1 COV,ELECTRON TU :

	

80009 200-0616-01
-79 136-0301-01

	

1 SΚΤ , ΡL-IN ELEK :ELCTN TUBE,14CONTACT

	

80009 136-0301-01
-80 343-0397-00

	

1 HOLD-DOWN,CLAMP :CRT

	

80009 343-0397-00
(ATTACHING PARTS)

-81 361-0496-00

	

1 SPACER,BLOCK :0 .6 Χ 3 .45 Χ 0 .52,BLK

	

80009 361-0496-00
-82 211-0516-00

	

2 SCREW,MACHINE :6-32 Χ 0 .875 INCH,PNH STL

	

83385 OBD

-83 354-0409-00

	

1 R,CLP,CRT SHLD :U/Ο 2 .375 OD SHIELD

	

80009 354-0409-00
(ATTACHING PARTS)

-84 211-0632-00

	

1 SCREW,MACHINE :6-32Χ2 .250 INCH,FILH,STL

	

83385 OBD
-85 343-0123-01

	

2 CLAMP,RET.,ELEC :CRT,REAR

	

80009 343-0123-01
-86 220-0444-00

	

1 NUT,PLAIN,SQ :6-32 Χ 0 .250 INCH,STL

	

70318 OBD

-87 348-0070-01

	

3 PAD,CUSHIONING :0.69 INCH,RUBBER

	

80009 348-0070-01
-88 337-1712-02

	

1 SHIELD,CRT :

	

80009 337-1712-02
-89 348-0006-00

	

1 GROMMET,RUBBER :0.562 ID Χ 0 .875 INCH OD

	

70485 1720
-90 348-0145-00

	

1 GROMMET,PLASTIC :U-5ΗΡ ,1 .0 Χ 0 .42 INCH

	

80009 348-0145-00
-91 334-1379-00

	

1 LABEL :CRT,ADHESIVE BACK

	

80009 334-1379-00
-92 337-1712-00

	

1 SHIELD,CRT :

	

80009 337-1712-00
(ATTACHING PARTS)

-93 211-0587-00

	

1 SCREW,MACHINE :6-32 Χ 0 .188 INCH,HSB

	

80009 211-0587-00

-94 ----- -----	1 DELAY LINE,ELEC :(SEE DL100 EPL)
-95 131-1090-00 Β010100 Β029999Χ

	

2 . CONTACT,ELEC :DL TERMN,BRS CU-SN-ΖΝ PL

	

80009 131-1090-00
-96 407-1185-00 Β010100 Β029999Χ

	

1 . BRKT,DELAY LINE :LOWER

	

80009 407-1185-00
(ATTACHING PARTS)

-97 211-0007-00 ΒΟΙ0100 Β029999Χ

	

4 . SCREW ,MACHINE :4-40 Χ 0 .188 INCH,PNH STL

	

83385 OBD

-98 380-0304-00 Β010100 Β029999

	

1 . HSG,DELAY LINE :

	

80009 380-0304-00
380-0304-01 Β030000

	

1 . HSG,DELAY LINE :ALUMINUM

	

80009 380-0304-01
(ATTACHING PARTS FOR DELAY LINE)

-99 210-0457-00

	

4 NUT,PLAIN,EXT W :6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-100 343-0081-00

	

1 STRAP,RETAINING :

	

95987 3/16-Η

-101 426-0950-00 Β010100 Β074275

	

1 FR ASSY,DSPL UN :

	

80009 426-0950-00
426-0950-01 Β074276

	

1 FR ASSY,DSPL UN :

	

80009 426-0950-01
-102 131-0026-00

	

1 BUTTON,PLUG :0 .578 OD Χ 0.125 ΤΗΚ

	

83058 118738
-103 200-0544-00

	

1 SHLD,ELEC CONN :ANODE,SIL RUBBER	80009 200-0544-00
-104 179-1969-00

	

1 WIRING HARNESS :MAIN

	

80009 179-1969-00
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9-6

1-105 131-0621-00

	

19 . CΟΝΝΕCΤΟΑ , ΤΕRΜ:22-26 AWG, BRS& CU BE GOLD	22526

	

6231
-106 131-0861-00

	

3 . TERM,QIK DτSC :16-20 AWG,0 .22 ω Χ 0 .02 ΤΗΚ

	

00779 42617-2
-107 200-1075-00

	

3

	

. COVER,ELEC COMPLASTIC

	

00779

	

1-480435-0
-108 352-0199-03

	

1 . CONN BODY, PL,EL :3 WIRE ORANGE	80009 352-0199-03
198-2134-00

	

1 WIRE SET,ELEC :

	

80009 198-2134-00
-109 175-0825-00

	

FT . WIRE,ELECTRICAL:2 WIRE RIBBON

	

80009 175-0825-00
-110 175-0826-00

	

FT . WIRE,ELECTRICAL :3 WIRE RIBBON

	

80009 175-0826-00
-111 175-0831-00

	

FT . WIRE,ELECTRICAL :8 WIRE RIBBON

	

08261 OBD
-112 175-0832-00

	

FT . WIRE,ELECTRICAL :9 WIRE RIBBON

	

08261 SS-0926(1061)OC
-113 131-0707-00 Β010100 Β010199

	

37 . CONNECTOR,TERM. :22-26 AWG, BRS& CU BE GOLD	22526 47439
131-0707-00 Β010200

	

24 . CONNECTOR,TERM. :22-26 AWG, BRS& CU BE GOLD	22526 47439
-114 131-0371-00

	

2 . CONTACT,ELEC : FOR ΝΟ .26 AWG WIRE	98278 122-0182-019
-115 352-0161-00

	

1 . HLDR,TERM CONN:3 WIRE BLACK	80009 352-0161-00
-116 352-0166-04 Β010100 Β010199Χ

	

2 . CONN BODY,PL,EL :8 WIRE YELLOW

	

80009 352-0166-04
-117 352-0167-00

	

2 . HLDR,TERM CONN:9 WIRE BLACK

	

80009 352-0167-00
175-0855-00

	

FT . WIRE,ELECTRICAL :10 WIRE RIBBON

	

08261 SS-1022(1061)OC
175-0860-00

	

FT . WIRE,ELECTRICAL :5 WIRE RIBBON

	

08261 SS-0522-1910610C
175-0863-00

	

FT . WIRE,ELECTRICAL :2 WIRE RIBBON

	

08261 SS-0222-1910610C
352-0163-05

	

1 . CONN BODY, PL,EL :5 WIRE GREEN

	

80009 352-0163-05
352-0168-02

	

1 . CONN BODY, PL ,EL :10 WIRE RED

	

80009 352-0168-02
352-0169-03

	

1 . CONN BODY, PL,EL:2 WIRE ORANGE	80009 352-0169-03
352-0199-03

	

1 . CONN BODY,PL,EL :3 WIRE ORANGE	80009 352-0199-03
352-0201-05

	

1 . CONN BODY, PL,EL:5 WIRE GREEN

	

80009 352-0201-05
352-0206-02

	

1 . CONN BODY, PL , EL:10 WIRE RED

	

80009 352-0206-02
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Replaceable Mechanical Parts-5440

Fig . &
I ndex

	

Tektronix

	

Serial/ Model No .

	

M fr
No.

	

Pa r t No .

	

Eff

	

Dscont

	

qty 1 2 3 4 5

	

Name & Desc r i p tion

	

Cod e

	

Mfr Part N umber
2-

	

672-0642-00 ΧΒ074125

	

1 CKT BOARD ASSY :

	

80009 672-0642-00
----- ----- ΧΒ074125

	

1 . CKT BOARD ASSY :(SEE Α9 EPL)
136-0682-00 ΧΒ074125

	

2 . . SΚΤ , ΡL-IN ELEK :MICROCIRCUIT ,16 CONTACTS

	

23880 CWH4000-16-2L
-1

	

----- -----

	

1 . CKT BOARD ASSY : INTERFACE (SEE Α2 EPL)
-2

	

131-0590-00

	

29 . . CONTACT , ELEC :0 .71 INCH LONG

	

22526 47351
-3

	

----- -----

	

3 . . CONNECTOR,RCPT, :(SEE J610, J620 δ J630 EPL)

-4

	

136-0252-04

	

2 . . SOCKET,PIN ΤΕRΜ:0 .188 INCH LONG

	

22526 75060

-5

	

136-0260-03 Β010100 Β074350

	

3 . . SOCKET,PLUG-IN ELEK :MICROCIRCUIT ,16 DIP

	

80009 136-0260-03
136-0260-02 Β074351

	

3 . . SOCKET , PLUG-ΙΝ :16 CONTACT , LOW CLEARANCE

	

82647 C9316-18
136-0269-00

	

2 . . SOCKET , PLUG-ΙΝ :14 CONTACT , LOW CLEARANCE

	

71785 133-59-02-073

-6

	

214-1593-02 Β010100 Β069999

	

3 . . KEY,CONN PLZN :CKT BD CONN	80009 214-1593-02
214-2627-00 Β070000 Β094553

	

3 . . KEY ,CONN PLZN :C IRCUIT CARD CONNECTOR

	

31514 Q07900
214-1593-02 Β094554

	

3 . . KEY,CONN PLZN :CKT BD CONN	80009 214-1593-02
-7

	

351-0188-00

	

2 . . GUIDE-POST, LOCK :0 .65 INCH LONG

	

80009 351-0188-00
-8

	

386-1938-00

	

1 . . REINF ,CKT BD :INTERFACE

	

80009 386-1938-00
(ATTACHING PARTS)

-9

	

210-0777-00

	

4 . . RIVET,BLIND :0.125 DIA GRIP,AL

	

45722 AD42AB5

-10 386-1557-00

	

3 . . SPACER ,CKT BD:0 .29 H ,ACETAL

	

80009 386-1557-00
(ATTACHING PARTS FOR CKT BD)

-11 21 Ι-0008-00

	

1 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-12 213-0146-00

	

4 SCR,TPG, THD FOR :6-20 Χ 0 .313 INCH,PNH STL

	

83385 OBD

-13 ----- -----	1 CKT BOARD ASSY :READOUT(SEE Α7 EPL)
-14 129-0285-00

	

1 . POST , ELEC-MECH :0 .281 L Χ 0 .188 HEX BRS

	

80009 129-0285-00
(ATTACHING PARTS)

-15 211-0007-00

	

1 . SCREW,MACHINE :4-40 Χ 0 .188 INCH,PNH STL

	

83385 OBD

-16 136-0220-00

	

1 . SOCKET , PLUG-ΙΝ:3 PIN ,SQUARE

	

71785 133-23-11-034
-17 136-0235-00

	

1 . SOCKET , PLUG-ΙΝ:6 CONTACT,ROUND

	

71785 133-96-12-062
-18 136-0260-02

	

13 . SOCKET , PLUG-ΙΝ:16 CONTACT ,LOW CLEARANCE

	

82647 C9316-18
136-0269-00

	

1 . SOCKET , PLUG-ΙΝ:14 CONTACT ,LOW CLEARANCE

	

71785 133-59-02-073
-19 131-0589-00

	

9 . ΤΕRΜ,ΡΙΝ :0 .46 L Χ 0.025 SQ . PH ΒΑΖ GL	22526 47350
-20 136-0263-03

	

25 . SOCKET,PIN TERM :FOR 0 .025 INCH SQUARE PIN

	

00779 86250-2
-21 214-0579-00

	

2 . TERM .,TEST PT :BRS CD PL

	

80009 214-0579-00
-22 361-0238-00

	

2 . SPACER ,SLEEVE :0 .25 OD Χ 0 .34 INCH LONG

	

80009 361-0238-00
(ATTACHING PARTS FOR CKT BD)

-23 211-0155-00

	

2 SCREW, EXT, RLV Β :4-40 Χ 0 .375 INCH ,SST	80009 211-0155-00

-24 ----- -----	1 CKT BOARD ASSY :POWER SUPPLY (SEE Α6 EPL)
-25 131-0608-00

	

23 . TERMINAL,PIN :0 .365 L Χ 0 .25 PH,BRZ ,GOLD PL

	

22526 47357
131-0589-00

	

16 . ΤΕRΜ, ΡΙΝ :0 .46 L Χ 0 .025 SQ . PH BRZ GL

	

22526 47350
-26 214-1804-00

	

1 . HEAT SINK,ELEC : RECTIFIER

	

80009 214-1804-00
(ATTACHING PARTS)

-27 210-0457-00

	

1 . NUT,PLAIN,EXT W :6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-28 211-0578-00

	

1 . SCREW ,MACHINE :6-32 Χ 0 .438 1NCH,PNH STL

	

83385 OBD
-29 214-0579-00

	

7 . TERM.,TEST PT :BRS CD PL

	

80009 214-0579-00
-30 344-0154-00

	

4 . CLIP,ELECTRICAL :FOR 0 .25 INCH DIA FUSE

	

80009 344-0154-00
159-0040-00

	

1 . FU SE ,CARTRIDGE :3AG,0 .7A,SLOW-BLOW

	

71400 MDL 7/10
-31 131-1895-00

	

1 . LINK,TERM. CONN :8,22 AWG,1 .5 L

	

80009 131-1895-00
352-0166-02

	

1 . . CONN BODY,PL,EL :8 WIRE RED

	

80009 352-0166-02
131-0707-00

	

2 . . CONNECTOR, TERM . :22-26 AWG, BRSδ CU BE GOLD	22526 47439
131-1896-00

	

1 . LINK,TERM . CONN :8,22 AWG,1 .5 L

	

80009 131-1896-00
352-0166-01

	

1 . . CONN BODY, PL,EL :8 WIRE BROWN

	

80009 352-0166-01
131-0707-00

	

2 . . CONNECTOR, TERM . :22-26 AWG, BRSδ CU BE GOLD	22526 47439
-32 175-0860-00

	

FT . WIRE,ELECTRI CAL :5 WIRE RIBBON

	

08261 SS-0522-1910610C
-33 175-0859-00

	

FT . WIRE,ELECTRICAL :6 WIRE RIBBON

	

08261 SS-0622-1910610C
(ATTACHING PARTS FOR CKT BD)

-34 211-0504-00

	

6 SCREW ,MACHINE :6-32 Χ 0 .25 INCH,PNH STL

	

83385 OBD
-35 210-0457-00

	

1 NUT,PLAIN,EXT W :6-32 Χ 0 .312 INCH ,STL

	

83385 OBD
-36 211-0008-00

	

1 SCREW,MACHINE :4-40 Χ 0 .25 INCH,PNH STL

	

83385 OBD
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Replaceable Mechanical Parts-5440

Fig . &
In dex

	

Te ktronix

	

Serial/M odel No .

	

Mfr
No.

	

Part No .

	

Eff

	

Dscont

	

qty 1 2 3 4 5

	

Name & Descriptio n	Code

	

Mfr Part Nu mber

9-8

2-37 ----- -----

	

1 TRANSFORMER :(SEE Τ800 EPL)
-38 352-0198-00

	

1 . HLDR,TERM CONN :2 WIRE BLACK

	

80009 352-0198-00
-39 131-0622-00

	

2 . CONTACT,ELEC :0 .577"L,28-32 AWG WIRE

	

22526 46241
(ATTACHING PARTS FOR XFMR)

-40 212-0515-00

	

4 SCREW,MACHINE :10-32 Χ 2 .250" HEX .HD STL

	

83385 OBD
-41 166-0227-00

	

4 INS SLV ,ELEC :0 .187 ID Χ 1 .50 INCH LONG

	

80009 166-0227-00
-42 210-0812-00

	

4 WASHER,NONMETAL :#10,FIBER

	

86445 OBD
-43 220-0410-00

	

4 NUT,EXTENDED WA :10-32 Χ 0 .375 INCH,STL

	

83385 OBD

380-0490-00 ΧΒ080000 Β095136

	

1 HOUSING,FAN :

	

80009 380-0490-00
380-0545-00 Β095137

	

1 HOUSING,FAN :ALUMINUM

	

80009 380-0545-00
(ATTACHING PARTS)

211-0144-00 ΧΒ080000 Β095136

	

4 SCREW,MACHINE :4-40 Χ 1 .312 INCH,PNH STL

	

83385 OBD
211-0027-00 Β095137

	

4 SCREW,MACHINE :4-40 Χ 1 .50 INCH,PNH STL

	

83385 OBD
210-0994-00 ΧΒΟ80000 Β095136Χ

	

4 WASHER,FLAT :0 .125 ID Χ 0 .25" OD,STL

	

86928 5714-147-20Ν

378-2027-01 ΧΒ080000 Β095136Χ

	

1 GRILL,FAN :

	

80009 378-2027-01
(ATTACHING PARTS)

211-0018-00 ΧΒ080000 Β095136Χ

	

2 SCREW,MACHINE :4-40 Χ 0 .875 PNH,STL

	

83385 OBD

407-1889-00 ΧΒΟ80000

	

1 BRACKET,FAN :ALUMINUM

	

80009 407-1889-00
----- ----- ΧΒ080000

	

1 FAN,TUBEAXIAL :(SEE Β800 EPL)
-44 200-0772-02

	

1 COVER,ELEC XFMR :3 .125 Χ 3 .75 Χ 0 .875

	

80009 200-0772-02
-45 333-1682-00 Β010100 β059999

	

1 PANEL,REAR :

	

80009 333-1682-00
333-1682-05 Β060000 Β079999

	

1 PANEL,REAR :

	

80009 333-1682-05
333-1833-02 Β080000 Β096709

	

1 PANEL,REAR :

	

80009 333-1833-02
333-1833-04 Β096710

	

1 PANEL,REAR :

	

80009 333-1833-04
-46 343-0315-00

	

2 CLAMP,XSTR :

	

80009 343-0315-00
(ATTACHING PARTS FOR EACH)

-47 210-0407-00

	

3 NUT,PLAIN,HEX . :6-32 Χ 0,25 INCH,BRS

	

73743 3038-0228-402
-48 342-0082-00

	

1 INSULATOR,PLATE :0 .52 SQ Χ 0 .015 INCH THK,AL

	

80009 342-0082-00

-49 343-0403-00

	

3 CLAMP,RIM,CLENC :TRANSISTOR

	

80009 343-0403-00
(ATTACHING PARTS FOR EACH)

-50 211-0025-00

	

1 SCREW,MACHINE :4-40 Χ 0 .375 100 DEG,FLH STL

	

83385 OBD
-51 342-0082-00

	

1 INSULATOR,PLATE :0 .52 SQ Χ 0 .015 INCH THK ,AL

	

80009 342-0082-00

-52 352-0293-00

	

3 HLDR-LENS ASSY :

	

80009 352-0293-00
-53 351-0286-01 Β010100 Β010443

	

3 GUIDE,PL-IN UNI :

	

80009 351-0286-01
351-0286-02 Β010444 Β041135

	

3 GUIDE,PL-IN UNI :

	

80009 351-0286-02
351-0286-04 Β041136

	

3 GUIDE,SLIDE :BLACK

	

80009 351-0286-04
(ATTACHING PARTS)

-54 211-0038-00

	

2 SCREW,MACHINE :4-40 Χ 0 .312"100 DEG,FLH STL

	

83385 OBD
-55 211-0101-00

	

1 SCREW,MACHINE :4-40 Χ 0 .25" 100 DEG,FLH STL

	

83385 OBD

-56 426-0934-00 Β010100 Β079999

	

1 FRAME ASSY,CAB :

	

80009 426-0934-00
426-0934-01 Β080000

	

1 FRAME ASSY,CAB . :

	

80009 426-0934-01
-57 129-0266-00

	

1 . POST,ELEC-MECH :0 .515 L Χ 0 .219 OD,0 .219 BRS

	

80009 129-0266-00
-58 131-1254-01

	

3 . CONTACT,ELEC :GROUNDING

	

80009 131-1254-01
(ATTACHING PARTS FOR EACH)

-59 210-0617-00

	

1 . EYELET,METALLIC :0 .089 OD Χ 0 .125" L ,BRASS

	

57771 C53-4

-60 131-0707-00

	

17 CONNECTOR ,TERM . :22-26 AWG,BRS& CU BE GOLD

	

22526 47439
-61 131-0621-00

	

17 CONNECTOR,TERM :22-26 AWG,BRS& CU BE GOLD

	

22526 46231
-62 175-0863-00

	

FT WIRE,ELECTRICAL :2 WIRE RIBBON

	

08261 SS-0222-1910610C
-63 Ι 75-0860-00

	

FT WIRE,ELECTRICAL :5 WIRE RIBBON

	

08261 SS-0522-1910610C
-64 175-0855-00

	

FT WIRE,ELECTRICAL :10 WIRE RIBBON

	

08261 SS-1022(1061)0C
-65 352-0169-03

	

1 CONN BODY,PL,EL :2 WIRE ORANGE

	

80009 352-0169-03
-66 352- ΟΙ 63-05

	

1 CONN BODY,PL,EL :5 WIRE GREEN

	

80009 352-0163-05
-67 352-0168-02

	

1 CONN BODY,PL,EL :10 WIRE RED

	

80009 352-0168-02
-68 352-0198-03

	

1 HLDR,TE RM CONN :2 WIRE ORANGE

	

80009 352-0198-03
-69 352-0201-05

	

1 CONN BODY,PL,EL :5 WIRE GREEN

	

80009 352-0201-05
-70 352-0206-02

	

1 CONN BODY,PL,EL :10 WIRE RED

	

80009 352-0206-02
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Fig . &
I ndex

	

Te ktr o n ix

	

Serial/ Model No .

	

Mfr
No.

	

Part No .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descr i ption

	

Code

	

Mfr Part Num ber
3-1

	

200-0728-04

	

010100 Β059999

	

1 COVER,HDL END :

	

80009 200-0728-04

200-0728-06 Β060000 Β094799

	

1 COVER,HDL END :

	

80009 200-0728-06

-2

	

200-0728-00 Β094800

	

1 COV,HANDLΣ END :

	

80009 200-0728-00

-3 367-0116-00

	

1 HANDLE,CARRYING :

	

80009 367-0116-00
(ATTACHING PARTS)

-4

	

212-0597-00

	

4 SCREW,MACHINE :10-32 Χ 0 .50 INCH,STL

	

93907 OBD

-5

	

386-1624-00

	

2 PLATE,HDL RTNG :STAINLESS STEEL

	

80009 386-1624-00

-6

	

386-1283-00

	

2 PLATE,HDL MTG :FRONT

	

80009 386-1283-00
-7

	

390-0193-00 Β010100 Β073971

	

1 COVER,SCOPE :LEFT S IDE

	

80009 390-0193-00
390-0469-00 Β073972 Β079999

	

1 CAB.SIDE,DSPL :SIDE

	

80009 390-0469-00
390-0469-01 Β080000

	

1 CAB.SIDE,DSPL :

	

80009 390-0469-01
214-0812-00

	

4 . FASTENER,PAWL :

	

80009 214-0812-00
----- -----

	

- . . EACH FASTENER INCLUDES :
-8

	

386-0226-00

	

1 . . CLAMP,RIM CLENC :SPG STL CD PL

	

80009 386-0226-00
-9

	

386-0227-00

	

1 . . STOP,CLP,RIM CL :ACETAL

	

80009 386-0227-00
-10 214-0604-00

	

1 . . WASH .,SPG TNSN :0 .26 ID Χ 0 .47 INCH OD

	

80009 214-0604-00
-11 214-0603-01

	

1 . . PIN,SECURING :0 .27 INCH LONG

	

80009 214-0603-01
-12 390-0192-00 Β010100 Β073971

	

1 COVER,SCOPE :RIGHT SIDE

	

80009 390-0192-00
390-0469-00 Β073972 Β079999

	

1 CAB.SIDE,DSPL :SIDE

	

80009 390-0469-00
390-0469-01 Β080000

	

1 CAB.SIDE,DSPL :

	

80009 390-0469-01
214-0812-00

	

2 . FASTENER,PAWL :

	

80009 214-0812-00
(EACH FASTENER INCLUDES)

-13 386-0226-00

	

1 . . CLAMP,RIM CLENC :SPG STL CD PL

	

80009 386-0226-00
-14 386-0227-00

	

1 . . STOP,CLP,RIM CL :ACETAL

	

80009 386-0227-00
-15 214-0604-00

	

1 . . WASH .,SPG TNSN :0 .26 ID Χ 0 .47 INCH OD

	

80009 214-0604-00
-16 214-0603-01

	

1

	

. . PIN,SECURING :0 .27 INCH LONG

	

80009 214-0603-01
-17 390-0190-00 Β010100 Β073971

	

1 COVER,SCOPE :BOTTOM

	

80009 390-0190-00
390-0470-00 Β073972 Β079999

	

1 CAB.BOT,DSPL :BOTTOM

	

80009 390-0470-00
390-0470-01 Β080000

	

1 CAB.BOT,DISPLAY :

	

80009 390-0470-01
214-0812-00

	

4 . FASTENER,PAWL :

	

80009 214-0812-00
(EACH FASTENER INCLUDES)

-18 386-0226-00

	

1 . . CLAMP,RIM CLENC :SPG STL CD PL

	

80009 386-0226-00
-19 386-0227-00

	

1 . . STOP,CLP,RIM CL :ACETAL

	

80009 386-0227-00
-20 214-0604-00

	

1 . . WASH.,SPG TNSN :0 .26 ID Χ 0 .47 INCH OD

	

80009 214-0604-00
-21 214-0603-01

	

1 . . PIN,SECURING :0 .27 INCH LONG

	

80009 214-0603-01
-22 348-0073-00

	

2 . SPT PIVOT,FLIP :LEFT FRONT AND RIGHT REAR

	

80009 348-0073-00
(ATTACHING PARTS FOR EACH)

-23 211-0532-00

	

2 . SCREW,MACHINE :6-32 Χ 0 .75 INCH,FILH STL

	

83385 OBD
-24 210-0457-00

	

2 . ΝUΤ ,ΡLΑΙΝ , ΕΧΤ W:6-32 Χ 0 .312 INCH,STL

	

83385 OBD
-25 348-0208-00

	

2 . FOOT,CABINET :LEFT FRONT AND RIGHT REAR	80009 348-0208-00
-26 348-0074-00

	

2 . SPT PIVOT,FLIP :RIGHT FRONT AND LEFT REAR

	

80009 348-0074-00
(ATTACHING PARTS FOR EACH)

-27 211-0532-00

	

2 SCREW,MACHINE :6-32 Χ 0 .75 INCH,FILH STL

	

83385 OBD
-28 210-0457-00

	

2 . NUT,PLAIN,EXT W:6-32 Χ 0 .312 INCH,STL

	

83385 OBD

-29 348-0207-00

	

2 . FOOT,CABINET :RIGHT FRONT AND LEFT REAR

	

80009 348-0207-00
-30 348-0275-00

	

1 FLIPSTAND,CAB . :

	

80009 348-0275-00
-31 361-0388-00

	

1 SPACER,PLATE :

	

80009 361-0388-00
(ATTACHING PARTS)

-32 212-0008-00

	

2 SCREW,MACHINE :8-32 Χ 0 .500 INCH,PNH STL

	

83385 OBD

-33 361-0388-00

	

1 SPACER,PLATE :

	

80009 361-0388-00
(ATTACHING PARTS)

-34 212-0105-00

	

2 SCREW,EXT RLV :8-32 Χ 0 .312 INCH,HEX HD STL

	

80009 212-0105-00
-35 210-0008-00

	

2 WASHER,LOCK :INTL,0 .172 ID Χ 0.331"OD,STL

	

78189 1208-00-00-0541C

-36 343-0256-00

	

2 RTNR BLK,SCOPE :

	

80009 343-0256-00
(ATTACHING PARTS FOR EACH)

-37 211-0531-00

	

2 SCREW,MACHINE :6-32 Χ 0 .375,FIL,STL

	

83385 OBD
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I ndex

	

Tektron ix

	

Serial/M od el No .

	

M fr
No .

	

Part No .

	

E ff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Descri ption

	

Code

	

M fr Part Number

4-1

	

351-0195-00

	

1 SLIDE,DWR,EXT :SLIDE,PAIR(RACKMOUNT ONLY)

	

06666 C719
-2

	

351-0104-00

	

1 SLIDE SECT .,DWR:PAIR

	

06666 C-720-2
(ATTACHING PART S)

-3

	

212-0004-00

	

6 SCREW ,MACHINE :8-32-Χ 0 .312-INCH , PNH STL

	

83385 OBD
210-0858-00

	

6 WASHER, FLAT :0 .500 OD Χ 0 .171 ID Χ 0 .063 ΤΗΚ

	

80009 210-0858-00
- Ψ -

-4

	

407-0899-03 Β010Ι 00 Β059999

	

1 BRACKET ,RACK MT :RIGHT

	

80009 407-0899-03
407-0899-00 Β060000

	

1 BRACKET ,RACK MT :ALUMINUM

	

80009 407-0899-00
(ATTACHING PARTS)

-5

	

212-0040-00

	

2 SCREW ,MACHINE :8-32 Χ 0 .375 100 DEG, FLH STL

	

83385 OBD

-6

	

407-0899-00

	

1 BRACKET ,RACK MT :ALUMINUM

	

80009 407-0899-00
(ATTACHING PARTS)

-7

	

212-0040-00

	

2 SCREW ,MACHINE :8-32 Χ 0 .375 100 DEG, FLH STL

	

83385 OBD .

-8

	

390-0191-00 Β010100 Β073971

	

Ι COVER ,SCOPE :RIGHT SIDE

	

80009 390-0191-00
390-0502-00 Β073972 Β079999

	

1 CAB.S IDE,DS PL :RIGHT ,RACK

	

80009 390-0502-00
390-0502-01 Β080000

	

1 CAB.S IDE,DSPL :RIGHT

	

80009 390-0502-01
390-0192-01 Β010100 Β073831

	

1 COVER ,SCOPE :RIGHT SIDE

	

80009 390-0192-01
390-0471-01 Β073832

	

1 COVER,DISPLAY : RIGHT SIDE BENCH W/LATCH	80009 390-0471-01
214-0812-00

	

2 . FASTENER,PAWL :

	

80009 214-0812-00
(EACH FASTENER INCLUDES)

-9

	

386-0226-00

	

1

	

. CLAMP,RIM CLENC:SPG STL CD PL

	

80009 386-0226-00
-10 386-0227-00

	

1 . . STOP ,CLP,RIM CL:ACETAL

	

80009 386-0227-00
-11 214-0604-00

	

1 . . WASH .,SPG TNSN :0 .26 ID Χ 0 .47 INCH OD

	

80009 214-0604-00
-12 214-0603-01

	

1 . . PIN,SECURING :0 .27 INCH LONG

	

80009 214-0603-01
-13 390-0194-00 Β010100 Β073971

	

1 COVER,SCOPE :LEFT SIDE

	

80009 390-0194-00
390-0503-00 Β073972 Β079999

	

Ι CAB.S IDE,DSPL :LEFT ,RACK

	

80009 390-0503-00
390-0503-01 Β080000

	

1 CAB.S IDE,DSPL :LEFT ,RACK

	

80009 390-0503-01
390-0193-01 Β010100 Β073831

	

1 COVER ,SCOPE :LEFT SIDE

	

80009 390-0193-01
390-0471-00 Β073832

	

1 COVER,DI SPLAY :LEFT SIDE BENCH W/ LATCH

	

80009 390-0471-00
214-0812-00

	

2 . FASTENER,PAWL :

	

80009 214-0812-00
(EACH FASTENER INCLUDES)

-14 386-0226-00

	

1 . . CLAMP, RIM CLENC :SPG STL CD PL

	

80009 386-0226-00
-15 386-0227-00

	

1 : . STOP ,CLP,RIM CL:ACETAL

	

80009 386-0227-00
-16 214-0604-00

	

1

	

. WASH .,SPG TNSN :0 .26 ID Χ 0 .47 INCH OD

	

80009 214-0604-00
-17 214-0603-01

	

1

	

. PIN,SECURING :0 .27 INCH LONG

	

80009 214-0603-01
-18 390-0222-00 Β010100 Β073971

	

2 COVER,SCOPE :BOTTOM

	

80009 390-0222-00
390-0505-00 Β073972 Β079999

	

2 CAB . BOT ,SCOPE :

	

80009 390-0505-00
390-0505-01 Β080000

	

2 CAB . BOT ,SCOPE :

	

80009 390-0505-01
214-0812-00

	

4 . FASTENER,PAWL :

	

80009 214-0812-00
(EACH FASTENER INCLUDE S)

-19 386-0226-00

	

1 . . CLAMP,RIM CLENC :SPG STL CD PL

	

80009 386-0226-00
-20 386-0227-00

	

1 . . STOP ,CLP, RIM CL :ACETAL

	

80009 386-0227-00
-21 214-0604-00

	

1 . . WASH .,SPG TNSN:0 .26 ID Χ 0.47 INCH OD

	

80009 214-0604-00
-22 214-0603-01

	

1

	

. PIN,SECURING :0.27 INCH LONG

	

80009 214-0603-01
-23 361-0389-00

	

2 SPACER,PLATE :

	

80009 361-0389-00
(ATTACHING PARTS FOR EACH)

-24 212-0103-00

	

3 SCREW,MACHINE :8-32-Χ 0.375 HEX HD ,STL

	

77250 OBD
-25 210-0008-00

	

5 WASHER,LOCK :INTL,0 .172 ID Χ 0 .331"OD ,STL	78189 1208-00-00-0541C

ι
ι
ι
ι ι

REV Β, AUG 1979
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Fig . &
Index

	

Te ktronix

	

Serial/ Model No .

	

Mfr
No.

	

Part No .

	

Eff

	

Dscont

	

Qty 1 2 3 4 5

	

Name & Description

	

Code

	

M f r Part Nu mber

ι
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070-2139-01

	

1 MANUAL,TE CH :INSTRUCTION

	

80009 070-2139-01
020-0422-00

	

1 ACCESSORY PKG :SCOPE ACCESSORY KIT

	

80009 020-0422-00

REV Α, MAR 1979 5440 SING LE-BEAM OSCI LLOSCOPE
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MANUAL CHANGE IN FORMATION

At Tektron ix, we continually strive to k eep up with latest electronic developments
by add ing circuit and component improvements to our instruments as soon as they
are develop ed and tested .

Someti mes, d ue to printing an d sh i pping req uirements, we can't get these
changes immed iately into p rinted manuals. Hence, your manual may contain new
change information on following pages .

A single change may af fect several sections . Since the change information sheets
are carr ied i n the manual u ntil all changes are permanently entered , some
dup l ication may occur. If no such change pages appear followin g th is page, yo ur
manual is correct as p rinted .

SERV ICE ΝΟΤΕ

Because of the universal parts procurement p roblem, some electrical parts in your
instrument may be d ifferent from those described in the Re placeable E lectrical Parts
L ist . The parts used will in no way alteror com promise the performance or reliability
of th is instrument . They are installed when necessary to ensure pro mpt delivery to
t he customer . Order replacement parts from the Replaceable Electrical Parts L ist .



CAL IBRATION TEST EQU IPMENT REPLACEMENT

Cali bration Test Eq ui pment Chart

This ch art com pares TM 500 product performance to t hat of older Tektronix eq ui pment. Only t h ose

characte r istics wh ere significant specification diffe rences occu r, are listed . In some cases t he new i nstrument

may not be α total fun ctional replacement . Additional support i nstrumentation may be needed or a change in
calibratio n procedure may be necessary.

DM 501 replaces 7D13
PG 501 replaces 107

108

PG 502 replaces 107

108
111

PG 508 replaces 114

115
2101

PG 506 rep laces 106

06τ-0502-01

SG 503 replaces 190,
190A, 190B

191
067-0532-01

181
184

2901

Comparison of Main Characteristics

PG 501 - Risetime less t h an
3.5 ns i n to 50 Ω .

PG 501 - 5 V outp ut pulse;
3 .5 ns Risetime

PG 502 - 5 V outpu t
PG 502 - R iseti me less than

1 ns ; 10 ns
Pretrigger pulse
delay

Performance of replacement equipment is t he same o r
bette r than eq uipment being replaced .

SG 504 replaces
067-0532-01

	

SG 504 - Freq uency range
245 MHz to 1050 MHz .

067-0650-00
TG 501 replaces 180,

18ΩΑ

	

TG 501 - Trigger output-
slaved to ma rk er
outpu t from 5 sec
through 100 ns. One
time-mark can be
generated at α tim e .

TG 501 - Trigger outpu t-
slaved to market
outpu t from 5 sec
through 100 ns. One
time-mar k can be
generated at α time .

TG 501 - Trigge r ou tput-
slaved to mar ker
outpu t from 5 sec
through 100 π s .
One ti me-mark can
be generated at
α time .

107 - R isetime less t ha n
3 .0 η 5 into 50 Ω .

108 - 10 V output pulse
1 ns R isetime

108 - 10 V output
111 - Risetim e 0 .5 π s ; 30

to 250 ns
Pretrigger pulse
delay

PG 506 - Positive-goi ng

	

106 - Positive an d Negative-
t rigge r out p ut sig-

	

going trigge r output
ηαΙ at least 1 V ;

	

signal, 50 ns and 1 V ;
High Amplitude out-

	

H ig h Am plitude outp ut,
put, 60 V. 100 V.

PG 506 - Does not have

	

0502-01 - Comparato r outp ut
chopped feature.

	

can be alternately
chopped to α refe r-
ence voltage .

SG 503 - Amplitude range

	

19013 - Amplit ude range 40 mV
5mV to5.5 V ρ -ρ .

	

to 10 V Ρ-ρ .

SG 503 - Freq uency range

	

0532-01 - Freq uency range
250 kHz to 250 MHz .

	

65 MHz to 500 MHz.

0532-01 - Frequency range
65 MHz to 500 MHz .

180Α - Trigger pulses 1, 10,
100 Hz; 1, 10, and
100 kHz . M ulti p le
time-mark s can be
generated sim u lta n -
eously .

181 - Mu lti p le time-marks
184- Separate trigger

pulses of 1 and 0 .1
sec ; 10, 1, and 0.1
ms; 10 and 1 μ s .

2901 - Separate t r igger
pu lses, f r om 5 sec
to 0.1 μ s . Mu lti p le
time-mark s can be
gene rated simultan-
eously .

NOTE All TM 500 generato r outputs a re short-pr oof . All TM 500 plug-in instruments require TM 500-Se ries Power Module .
REV Β , JUN 1978
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MANUAL CHANGE I NFORMATION
οοιωαπτεοΤοεχcευεηιcε

	

Date :

	

2-29-80

	

Change Reference :

	

Μ39493

0

	

Product:

	

5440 and 5441

	

Manual Part No . :

	

SEE BELOW

EFF SN Β097410 (5440) 070-2139-01

EFF SN Β093646 (5441) 070-2140-00

REPLACEABLE ELECTRICAL PARTS CHANG ES

CHANGE TO :

Iit

	

Q148

	

151-0434-00 TRANS ISTOR :S ILICON,PNP

Q165 151-0434-00 TRANS ISTOR :S ILICON,PNP

DESCRIPTION

Page 1 of 1
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TeJdran

EFF ALL SN

cοωυππτε° τοεχcευεηυCε

	

Date :

	

3-13-80

	

C l ιange Reference:

	

04/380

Product :

	

5440 and 5441 Osci lloscopes

	

Manual Part No. :

	

see below

5440 (070-2139-01) See page 5-12

All referen ces to Q1052

CHANGE TO : Q1040

MANUAL CHANGE INFORMATION

81118
VERTICAL
SPACING

DESCRIPTION

TEXT AND ILLU STRATION CHANGES

5441 (070-2140-00) See Adju stment Reado ut Circuit Board tab page

Thi s illustrat ion s hows th e location of Q1040 :

81110

	

G1040 81006
HORIZONTAL

	

CHARACTER
POSITION ING

	

SCAN
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