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MANUAL CONTENTS

This manual is supplied to help you make best use of
your instrument. The manual covers eight sections of
information as follows:

Section | is an introduction to the Instrument. Elec-
trical specifications and accessories information is
given.

Section 1l covers inspections, power, mounting, pack-
ing, shipping, and connection.

Section Hl outlines operating proceduras,

Section IV discusses technical operations.

Section V contrains disassembly and repair procedures
and an in-cabinet performance check,

Section VI lists replaceable parts.

Section VI gives options and manual changes
information.

Section VI containg c¢irguit diagrams, compaonent
locators and waveforms,  Included are adjustment
procedures and troubleshooting information.

HOW TO ORDER

To order an operating and serviceé manual, contact the
nearest Hewlett-Packard Sales and Service Office.
Give complete model, name, and nine-digit serial
number. The serial number plate is on the rear panel,
Comments on this manual are welcome at any Sales
and Service Office.
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Figure 1-1. Model 5065A and Accessories

¥

Shown with Option 003 (001 + 002 = 003)
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1-1. INTRODUCTION

1-2. Description

1-3,  The Hewlett-Packard Model 5065A Rubidiem
Vapor Freguency Standard is a compact, self-contained
secondary frequency standard which uses an optically-
pumped Rubidium vapor cell as the reference element.
A b MHrz oscillator is stabilized against a natural
atomic  resonance, the hyperfine transition of
Rubidium 87. This technique produces & long-term
stability of better than 1 x 10— per month with
excellent short-term stability which is conservatively
rated at less than & x 10— rms averaged over a one-
gecond period. Output frequencies are 5 MHz, 1 MHz,
and 100 kHz.

1-4. Frequency setting for any offset of the UTC time
reference is accomplished by changing the microwave
excitation frequency and the magnetic field applied
to an RbY vapor cell. Thumbwheel switch control
{of a digital frequency synthesizer) provides approxi-
mate step adjustment of the microwave excitation fre-
quency with a range of 1000 parts in 10'°, In addition,
the front-panel MAGNETIC FIELD control provides
for exact adjustment of the Rb* hyperfine transition
with a resolution of 2 parts in 1072

1-5. Options

a. Adigital ctock, Option 001, provides a clock disg-
play and a one pulse per second (1 PPE) electrical output.
The elock pulse may be retarded up to 1-second in incre-
ments as smatl as 1-microsecond and as large as 0.1-
secand. In addition, a separate control provides contin-
uvous adjustment of clock-pulge delay from 0- to 1-
microsecond.

b. Standby battery, Option 002, provides a 10-
minute minimum power source (at 25°C) in the event
of external ac power failure. A front-panel lamp
fiashes when ac power is imterrupted and lights ¢on-
tinuously during fast charge, Charge rate is con-
trolled by & 3-position front-panel switeh; FAST,
CHARGE-FLOAT, RESET.

1-6. Clreult Checks and Outputs

1-7. The CIRCUIT CHECK switch and meter provide
continuous monitoring of outputs and other signals.
The CONTINUQUS QPERATION lamp gives an indi-
cation of correct operation. The 5 MHz, 1 MHz, and
100 kHz output levels are at least 1 volt rms when
properly terminated with 5Q ohms.

SECTION |

GENERAL INFORMATION
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1-8. TERMINOQLOGY

1-8. The definitions of the foliowing terms apply to
these terms as used throughout this manual.

a. ATOMIC TIME. Time scale based on the
hyperfing resonance of Casium 133,

b. UNIVERSAL TIME (UTZ2). Time scale based
on the earth’s rotation about its axis with correction
far angular position and seasonal variations, proceeds
at a rate slightly slower than Atomic time,

¢. UNIVERSAL TIME {(COORDINATED) (UTC). A
piecewize uniform scale which approximates UT2 to
0.1-second by step adjustments in phase as announced
by the Bureau International de I'Heure in Paris.

d. HYPERFINE RESONANCE OF Rbh¥, Hyper-
fine resonant frequency arising from the difference
in energy between the upper and lower ground states
of Rb¥,

e. RVFR (Rubidium Vapor Frequency Reference).
The assembly which houges the R lamp, filter cefl,
the Rb® absorption cell, and the harmonic generator/
mixer diode,

1-10. SPECIFICATIONS

1-11. Table 1-3 lists the technical specifications for
the Model 5065A.

1-12. Table 1-1 lists equipment supplied and Table
1-2 lists accessories available for the Model 5065A.

1-13. INSTRUMENT IDENTIFICATION

1-14.  Hewlett-Packard uses a two-section nine-digit
serial number {(0000AQ0000) mounted on the rear-
panel to identify this instrument. The first four digits
are the serial prefix and the last five digits refer to the
specific instrument. If the serial prefix on your instru~
ment differs from that listed on the title page of this
manual, differences exist between the manual and
your instrument. Lower serial prefixes are documented
in Section VII and higher gerial prefixes are covered
by a manual change shegt included with the manual.
If this sheet is missing contact the nearest Hewlett-
Packard Sales and Service office (lists are provided
at the rear of this manuai).

1-1
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Table 1-1. Equipment Supplied

Table 1-2, Accessories Available

Equipment

Description

HPF Part No.

Accessory

Description

HP Part No,

AC Power Cable

Accessory Kit
includes:

Adapter

Connector
Screwdriver

Cable Assambly
Tast

Board Extender

Board Extender

Board Extender

3-Conductor with
ground pin

Micon, male-to-
male

Plug, female

Ceramic

Micon to BNC

15 pin
15 pin, extra wide

12 pin

05061-60M1

05065-6066

1250-0813

1251-0126

g710-0033

05060-6116

05065-6064

05065-6065

05061-6073

Standby Power
Supply

Extension Slides
and Rack

Standby Power
supply

Rack Mount Kit

24 Vde, 2-ampere
supply with 18
ampere-hours
standby batteries

Connects 5065A
to 5085A de
output

Permits sliding
instrument out
and tilting from
rack-mountad
position

24 Vde, 2-ampere
supply with 12
ampere-hours
sealed standby
batteries for
flying ¢lock
experiments.
QOperates on 6,
12, and 24 Vde,
115 Vac/230 Vac,
=10%, 48 o

440 Hz,

Provides con-
version from
bench to rack
model

Model 5085A

103A-18A

1490-0713

1490-0721

KO2-5060A

5060-8740
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Table 1-3. Specifications

5065A
Frequency Stability:

Long term: £1 x 10" per month {maximum
limit of drift rate).

Short term*: for 5 MHz output.

Fractional Frequency Fluctuations  Avg. Time {r)

<7.5x 107 1ms
<t.5x107° 10ms
<1.5x 10" 0.1s
< 5x10" 15
<1.6x 10 10s
< 55X 1013 100s
< Bx 107 1000 s

Calibration Accuracy: Set at
factory to £1 x 107 of specified time scale.

Settability: +2 x 1072,

Time Scale: Set at factory to UTC unless specified
differently.

Tunability: Coarse Frequency Synthesizer Adjust-
ment: Range: 1000 x 10-1°
Resolution:<2 x 10¢, thumbwheel adjust.
Fine Frequency Magnetic Field Adjustment:
Range: 2x10® Resolution: 2x 102

Warm-up: Within 1x 107%in 1 hour and 5 x 10-1
in 4 hours of final frequency after 24 hours “off”
time at 25°C. Units typically warm-up to better
than +2 parts in 10" of factory calibrated
trequency.

*DEFINITION OF TERMS

Short-Term Stabllity:

See Statistics of Atomic Frequency Standards by
David W. Allen, Proceedings of IEEE, Feb. 19686,
p. 221, and HP Application Note 116 for measure-
ment details.

Settability:

The degree to which an oscillator may be adjusted
to correspond with a reference. This is also
termed calibration.

OUTPUTS:
Frequencies: 5 MHz, 1 MHz, 100 kHz.
Voltages Levels: >1 V rms into 50 ohms at 5 MHz,
1 MHz, 100 kHz.
Connectors: BNC Front and Rear for 5 MHz,
1 MHz, 100 kHz.
Harmonic Distortion: (5 MHz, 1 MHz, 100 kHz)
Down more than 40 dB from rated output.
Nonharmonically Related Qutput: (5 MHz, 1 MHz,
100 kHz) Down more than 80 dB from rated output,
Signal-to-Noise Ratio: For 1 and 5 MHz,>87 dB
at rated output {in a 30 kHz noise bw).

ENVIRONMENTAL.:
Temperature, Operating: 0° to 50°C. Frequency
change is<t4 x 10" from frequency reference at
at 25°C,
Temperature, Nonoperating: -40° to +75°C.
(With Options to 50°C.)
Production Units Have Passed Type Test as Follows:
HUMIDITY: 0 to 95% relative humidity.
VIBRATION: MIL-STD-167 and MIL-E-5400,
CURVE |, with isolators.
SHOCK: MIL-T-21200, and MIL-E-5400 (30 G's).
ELECTROMAGNETIC COMPATIBILITY (EMC):
MIL-1-6181D and MIL-STD-461, Class A,
ALTITUDE: Frequency changeis>5x 107" from 0
to 40,000 ft.
FREQUENCY STABILITY DUE TO:
Magnetic Fields:<5 x10-'2 for 1 gauss dc change
or 1 gauss peak ac, 60 +10% Hz and 400 £10% Hz.

Line Voltage:<4 x 1072 over specified input range.

MATING CONNECTORS:
EXT DC input: HP 1251-0126 (5-contact), Cannon
MS 3106E-143-5S (Series ME} furnished.

POWER: 115 or 230 Vac £10%, 50 to 400 Hz, or
23 to 30 Vdc.
Approx. power required:
24 Vde 115 Vac

Without Options 35W 49 W
Option 001 (Add) 7T5W 10W
Option 002 {Add) ow 6W
Option 003 (Add) 75W 18W

WEIGHT: Net, 34 Ib (15,4 kg). Shipping, 51 Ib

(23,5 kg}. Option 001, add 21b (0,9 kg). Option
002, add 3.51b (1,6 kg).

WARRANTY: 1 year, except 3 years for RVFR.
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Table 1-3. Specifications (Continued)

OPTION 001 TIME STANDARD

CLOCK PULSE:
Rate: 1 pulse per second. Rise Time:<50 ns.
Fall Time: <1 us. Amplitude: +10V peak +10%
Jitter: 5 ns rms are Width: 20 us min. Al specs
with 500 load. Output: Front-panel BNC.

SYNCHRONIZATION: Automatic to 10 11 us, delayed
from reference input pulse (rear BNC). Manual
adj. to 50 ns, Reference pulse must be>+5 v with
arise time<50 ns and width>0.5pus.

CLOCK MOVEMENT: 24-hour LED Digital Clock.

OPTION 002 STANDBY POWER SUPPLY
CAPACITY: 10-minute minimum at 25°C after full
charge {incl. Option 001).

CHARGE CONTROL: Front panel, Fast Charge-
Float-Reset switch,

INDICATOR: A front-panel light flashes when ac
power is interrupted and battery is being used.
A continuous light indicates a fast charge condition.

OPTION 003
Combines Cptions 001 and 002

PERFORMANCE OF QUARTZ OSCILLATOR ONLY
(Rubidium Control Loop Open)

AGING RATE: <5 X 10-10 per 24 hours.

FREQUENCY ADJUSTMENTS:
Fine Adjustment: 5 x 10°® range, with dial readings
of parts in 10,
Coarse Adjustment: 1 partin 108, screwdriver
adjustment at front panel.

STABILITY:
As a Function of Ambient Temperature: Fre-
quency change is less thatn 2.5 x 10 total from
0° to +50°C.
As a Function of Load: +2 x 10" from open
circuit to short, 502R, L, or C load change.
As a Function of Supply Voltage: 15 x 107 for
23 to 30 Vdc from 26 Vdc reference, or for
115/230 Vac £10%.

DIMENSIONS:

NOTES: [ 16F(a85) - e

DIMEHSIONS W INGHES AND {MILLIMETERS}

(B} 1A RACK HEIGHT {INCLUDING FILLER STRIP|
FOR CABWET HEWGHT(INCLUBING FEET) 80D 33 (6} To
E42 RACK HETGHT

REAR APRON RECESS

e |G 4ABY) —————smmey

|
REAR Hj




L et e

ey g T TR I A A A M

84 R TR MU 0 YA

Model 5065A
Circuit Diagrams, Theory, and Maintenance

SECTION I

INSTALLATION

2-1. UNPACKING AND INSPECTION

2-2. If the shipping carton is damaged, ask that the car-
rier's agent be present when the instrument is unpacked,
Inspect instrument for damage (s¢ratches, dents, broken
knobs, etc.). If instrument is damaged or fails Parform-
ance Check, notify the carrier and the nearest Hewlett-
Packard Sales and Service office immediately (Sales and
Service Offices listed inside back cover), Retain the ship-
ping carton and the padding material for the carrier's
inspection. The office will arrange for repair or replace-
meant without waiting for the claim against the carrier to
be settled.

2-3. STORAGE AND SHIPMENT

2-4, Ernwvironment

2-5. Temperatures during storage and shipment should
be limited as follows:

a. Maximum temperature: +758°C (185°F), +50°C
(122°F) with Qptions 001, 002, or 003. Longterm storage
+35°C (85" F).

b, Minimum temperature: -40°C {(~40°F),

NOTE (Qption 002 Only)

When placing the 5085A in storage, re-
move the top cover and momentarily re-
moaove fuse F4 located directly over the
battery. Replace the fuse. Whean ac
power is reapplied, the battery will be
automatically switched into tha cirgcuit,

2-6. Extended Storage

2-7. If the Model 5065A is to be stored for an extended
period (longer than 2 months) or if immediate operation
is required after storage, then RVFR tube should have
power applied to it for the duration of the storage as des-
¢ribed in the following procedure.

2-8, RVFR Storage Procedure

4. Remove all power from 5065A and remove bot-
tom cover,

b. Disconnect the red and black twisted pair of
wires from XA4(1) and XAB(1) respectively.

c. Obtain a current-limiting power supply capable
of producing 100 milliamps {power supply voltage Is not
important).

d. Before turning on power supply, place a short
ACross its output terminals,

g. Connect the power supply as shown in Figure 2-1.
The shott should remain in place on the power supply
output,

f.  Set power supply voltage and current controls to
minimurn position. The precautions of stepsd, e, andfare
to prevent the filter capacitor on the power supply output
from discharging into the RVFR,

g. Turn on Power Supply and adjust voltage high
enough so output current can be set with current-limit
control, Read current on power supply meter.

h.  Setcurrent-limit control o supply output current
is 100 mA.

i. Reduce voltage control setting so that it is just
atove the paint where further reduction would reduce the
power supply output current,

j.  Recheck polarity of power supply connegction to
red and black wires. This must be properly connected.

k. Remove short from power supply output to aliow
current to flow into the RVFR, Adjust power supply voltage
and/or current limit to bring current to 100 mA.

. The power supply should remain connected for
the duration of storage.
2-9. When the 53065A is to be operated again:

Disconnect the power supply and recon-
nect RVFR red wire to XA4(1) and the black
wire ta XA8(1). Check POLARITY,

Apply power to the 5065A. Fallow turn-an
pracedure in Section 1,

2-10, Packaging

2-11, To protect valuable electronic equipment during
storage or shipment always use the best packaging
methods available. Your Hewlett-Packard Sales and Ser-
vice office can provide packing material such as that used
for original factory packaging. Contract packaging com-
panies in many cities can provide dependable custom
packaging on short notice. Here is a recommended
method:

2-12. The original packaging procedura is to:
a, Wrap the instrument in large plastic sheet or bag.

b. Place the wrapped instrument into 2 “same-gsize”
carton (HP Part No. 9211-1102).

¢. When the carton is sealed, install 4 polyurethane
foam, post-packs (HP Part No. 8220-1316) oneach corner
of the carton.

d. Install boxed instrument into the final cardboard
outer carton (HP Part No. 2211-1101; seal effectively and
label properily.
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Figure 2-1. Electrical Hookup for RVFR Storage

wvoufall
cod K i

Mrien MLt Ty

[rpry var IR~
[ N

POWER SUPPLY
100ma @
APPROX. 0.1Vde

100ma —pm

NOTES:

. See Note on Figure 3-1.

[

1, Only red and biack wires need be connected to power.
Be sure polarity is correct: RVFR ‘red.. wire is positive {+}, and “black’ is negative.

2
3. Nominal voltage at red and black wires will be approximately 0.1 VDG,
4

p17 BLACK WIRE .

SEE NOTE 4

RED WIRE

2-13. Alterpate methods which provide effective protec-
tion for the instrument can also be used, however, the pre-
viously described method is considered the better one.

2-14. ELECTRICAL CONNECTIONS

2-15. Power Connection

CAUTION

The Model 5065A has the negative side
of it power supply grounded. When
operating with auxiliary aquipmant such
as an axternal battery or clock, check to
ensure that the equipment can be con-
nectad together.

2-18. LINE VOLTAGE. The Mode! S085A can be oper-
ated from either 115- or 230-volt (£10%) ac power
lines. A slide switch on the rear panel permits quick
conversion for operation from either voltage. Insert a
narrow-blade scrawdriver in the awitch slot and set the
switch to expose the correct numbers to correspond
to the line voltage used (Tabie 2-1). The instrument is
supplied with a 115-volt fuse; change this fuse for
230-volt operation (Table 2-1).

IMPORTANT

Before connecting ac power to the
instrument, be certain slide switch is
properly positioned for 115 or 230 volt
operation.

Table 2-1. 115/230 Volt Conversion

Conversion 115 Volts 230 Volts

Slide Switch
AC Line Fuse

Right Left
1A slo-bla 0.5 A slo-bio

2-17. POWER CABLE. The Model 5065A is equipped
with a detachable three-conductor power cable, In-
stall as follows: ‘

a Connect the round, three-conductor female
plug to the ac line jack on the instrument rear panal.

b. Connect male plug {two-blade with round
grounding pin) to three-conductor (grounded) outlet.
Exposed portions of the instrument are grounded
through the round pin for safety; when only two-
conductor outlets are available, use connector adapter
(HF Stock No. 1251-0048) and connect short wire from
adapter to a suitable ground,

2-18. Mating Connectors

2-19, Table 2-2 lists the Model 5065A front and rear
panel connectors and their respective mating con-
nectors. Mot all connectors listed are shipped with the
instrument but are included in the table as useful
information for installation,




2-20. OPERATION AS BENCH OR RACK INSTRUMENT

2-21. The Model 5065A is shipped from the factory ready
for operation as a bench instrument. Parts necessary to
convert the instrument for operation as a rack-mountad
instrument are not supplied. When orderd separately,
Rack Mounting Kit is available by ordering HP Part No.
2060-8740. To convert for rack operation, refer to Figure
2-1 and proceed as follows;

a. Remaove feet (press the foot-release button, slide
foot forward toward center of instrurment, and lift off).

b. Remove adhesive-backed trim strips on sides,
just behind front handles.

¢. Attach filler strip along bottom edge of front
panel,

d. Attach mounting brackets to sides {larger corner
noteh toward bottom of instrument, see Figure 2-2),
Instrument is now ready to mount in standard 19-inch
rack,
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2-22. INSTALLATION LOCATION

2-23. The Rb37 absorption cell in the RVFR Assembly
A12 is slightly sensitive to external magnetic fields, Avoid
installing this instrument near large motor-generators,
transformers, or other equipment which radiate strong
magnetic fields of 2 Gaugs or more.

Figure 2-2, Conversion for Rack Mounting

FOOT

)OT RFLCASE

\_i\H(‘FFt
NOTCH

fHIM STRIF
(ADHES\VE BACKED}

FILLER
ETRIP

Table 2-2. Mating Connectors

Connector

Connector Description HP Part No.

Mating Connector
HP Part Mo.

Mating Connector
Lascription

Rear BNC Female jack (J1,
2,3 4,5)

EXT DC, 5-pin male jack (J9)
AC LINE, 3-pin male jack (J8)

Front Panel QUTRUT Signal
jacks (J10, 11, and 12)

1 PPS, BNC jack (J14)
Qption 001 only

1250-0140

1257-0111
1251-1458
1250-0102

1250-0102

1250-0081* BNC male plug, UGE8/U

1251-0126
1251-2457
1250-0061~

&-pin female plug
3-pin female plug
BNC male plug, UGE8/L)

1250-0061" BNC male plug, UGB8/U

‘These connectors not shipped with the instrument.
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SECTION 1lI

OPERATION

3-1. INTRODUCTION

3-2. This section provides operating proceduras for the
S065A Rubidium Vapor Frequency Standard. Tables 3-1
and 3-2 gives the basic turn-on procedure. Figures 3-8,
3-10, and 3-11 explain front, top, and rear controls and
connectors.

3-3. OPTIONS 001 AND 002
{Option 003 = 001 and 002}

3-4. Operating procedures for Option 001 (Time Stand-
ard) and Option 002 (Standby Power Supply) are covered
in Paragraphs 3-18 through 3-31,

3-5. QPERATING PROCEDURE
3-6. General

3-7. Ininstruments equipped with Option 002, Standby
Power Suply. remember that the internal standby battery
ts fully discharged when delivered and must be brought
to full charge (16 hours minimum) before it can deliver
rated standby power. Battery charging ingtructions are
included in Figure 3-2, Turn-On Procedure. For more
standby power, available accessories are the HP Model
5085A Standby Power Supply or HP Model K02-5060A
FPower Supply.

3-8. Turn-On Procedure (see Figura 3-2)
3-9. Turn-On After Long Storage

If the 5065A has been in storage for longer than 2 months,
there is a possibility of cetl flooding occurring inthe RVFR
tube. If after 1 hour of warm-up from initial turn-on no
2nd harmonic is present, then cell flooding ¢an be sus-
pected. The following procedure should be used to incor-
rect cell flooding.

a. Rermove all power from 5065A and remove bot-
tom covar,

b, Disconnect the red and black twisted pair of wires
from XA4(1) and XA8{1) respectively.

¢. Obtain a current-limiting power supply capable
of preducing 1 amp {power supply voltage iz not important),

d. Before turning on power supply, place a short
across its output terminals,

e. Connectthe power supply as shown in Figure 3-1.
The short should remain in place on the power supply
output.

f.  Set power supply voltage and current controls to
minimum position. The precautions of stepsd, e, and f are
to prevent the filter capacitor on the power supply output
frarm discharging into the RVFR.

Table 3-1. QOperating Checks

CIRCUIT CHECKS

Switch Position

Meter Indication

Description

BATTERY

SUPPLY

LAMP QVEN

CELL OVEN

05C OVEN

PHOTO |

CONTROL

28D HARMONIC

35-45
Option 002)

38-42

35-45
(no load)

=50 to +50

3B-42
{no load)

38-42
{no load)

Indicates
battery voltage

Indicates +20
volts regulated
suUpply

Indicates
power to lamp
oven in RVFR

Indicates
power to
absorption
cell ovenin
RVFR

Indicates
power to
quartz Q&C
oven

Indicates
RYFR output
current

Indicates
5 MHz autput
level

Indicates de
control volt-
age to quartz
oscillator

Indicates fre~
quengy dif-
ference
between RVFR
arnd micro-
wava fiald as
adcvoltage

Indicates 2ND
HARMONIC
level

Indicates 1
MHz output
level

indicates 100
kHz output
level
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Figure 3-1. RVFR Pumping
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POWER SUPPLY
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Part No. JETP-1-8A).

Instruments serial number 1732A00797 and above do not have the P17/J17 connector
hut have the cable soldered. In this case, disconnect the wires and connect directly to
the power supply. Mating Connector for P17 is HP Part Ne. 12561-1113 (Winchester

BLACK WIRE
AT2ZP17
SEE NOTE

ol \JS/C/\

RED WIRE

RVFR
AB5'Y

g. Turn on Power Supply and adiust voltage high
enough so output current can be set with current-limit
control, Read current on power supply meter,

h. Setcurrent-limit control so supply output current
iz 1A,

i, Reduce voltage control setting so that it is just
above the point where further reduction would reduce the
power supply output current. ‘

i. Recheck polarity of power suﬁply conneaction to
A12P17. This must be properly connected.

k. Remave short from powar supply utput to allow
current to flow into the RVFR. Adjust power supply voltage
and/or current limit to bring ¢urrent 1o 1A,

I. Reconnect 5065A to AC line. Set front panel
MODE switch to LOOP QPEN, meter switch to 2nd HAR-
MONIC. Allow power supply and 5085A tfo operate
continuously.

m. Within 12 to 48 hours signal should begin to
appear on 2ND HARMONIC meter. NOTE: the quartz
oscillator on the 5065A must be within about 1 * 10-7
of 5 MHz for the signal to appear. If possible, set the
5065A osciflator against a reference standard before
proceeding.

n. Check 2ND HARMONIC meter readings twice
per day until reading is greater than 10 or reaches 2 maxi-
mum. if thiz does not occur within 15 days then cell flood-
ing is not the problem.

0. When checking 2ND HARMONIC meter reading
alsa record meter reading in PHOTO | position,

3-2

p. When 2ND HARMONIG reading is maximum or
greater than 10, remove power from 5065A. Remove power
supply connection, and reconnect red wire to XA4(1) and
the black wire to XAB(1), \

g. Replace bottom cover and reconnect AG power
to 5086A. The S065A internal circuit will now optimize
the rubidium in the RVFR. Operate the 5065A contin-
uously for about 1 week. The 2ND HARMONIC reading
should stabilize. If the meter stabilizes at greater than 25
the instrument can be returned o service. If the reading
is less than 25 perform adjustments described in para-
graphs 5-24 thru 5-31 in the 5065A Operating and Service
Manual,

3-10. FREQUENCY OFFSET AND CALIBRATION

3-11. The Rubidium Vapor Frequency Standard is a
secondary frequency standard with a specified long term
stability drift less than 1 part in 101 per month.

3-12. Over a period of time, it may be necessary to
check the offset that has accrued since last calibration
and recalibrate the instrument to a primary frequency
standard.

3-13. Frequency adjustment can be made after deter-
mining the frequency error with respect o a reference.
Front panel MAGNETIC FIELD control is then adjusted
tod correct any frequency offset.
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Figure 3-2. Turn-On Procedure

M) st e sen seuedmier aninine 4

Set rear 115/230 Vac switch to correspond with
line voltage used.

warmup, the 3065A is within approximately 1
part in 10" of the UTC Time Scale and within
approximately 5 parts in 10" after 4 hours.

Check that function switch is set at OPER and

QSC FREQ FINE is set at 250. 1t should remain

in this position during normal operation,

Connect ac power ¢ord (supplied) between rear

ac jack and ac line power, NOTE

i CONTINUOUS OPERATION lamp goes off

On units equipped with Option 002, Standby
Power Supply, press BATTERY switch to RESET;
then switch to FAST CHARGE. Note that
BATTERY lamp comes on. If ac line power fails,
the BATTERY lamp will pulse.

Allow 1-hour warmup and then press START/
AUTO to START momentarily. In units equipped
with Option 001, a mechanical lock prevents
placing this switch at ALITO START,

Press LOGIC RESET. CONTINUOUS OPER-
ATION lamp should come on to indicate that
frequency-stabilizing feedback loop is locked.
If not, refer to Section V. Use 5002 load on
outputs,

Retate CIRCUIT CHECK (all positions) and
check for meter readings (Table 3-1). If readings
do not check out, refer to troubleshooting infor-
mation in Section V. Note: After a 1-hour

after instrument has warmed up, the CIRCUIT
CHECK meter switch should be set to the LAMP
COVEN and CELL OQOVEN positions, If either
meter indication is full scale, the instrument
should be turned off immediately. If not the
RVFR assembly couid be damaged.

8. Let the 5065A battery continue to fast charge for

a total of 18 hours. At the end of this time, zet
BATTERY switch to FLOAT for a continuous
trickle charge.

After 24 hours running time, thermal equi-
librium is established and meter readings are
stabilized. Rotate CIRCUIT CHECK switch
through all positions and record readings on the
door chart.

10. See Paragraph 5-7 for petiodic adjustments,
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Table 3-2. Front Panel Lamp Indications

FRONT PANEL LIGHTS

INTEGRATOR CONTINUOUS
LIMIT OPERATION

DESCRIPTION

OFF ON Indicates Normal Operation

ON ON Indicates quartz oscillator is locked to resonant frequency
of RVFR but oscillator has excesded oneg-half its control
range. To carrect this proceed as follows:

1. Set CIRCUIT CHECK switch to CONTROL.,

2. Adiust OSC FREQ ADJ COARSE control for zero on
CIRCUIT CHECK meter. NOTE: this adjustment
may cause CONTINUCQUS OPERATION lamp 0 go
off. if this occurs, momentarily press LOGIC RESET
button. CONTINUQUS OPERATION lamp should
come on and stay on.

indicates one of the following troubles:

1. Quartz oscitlator control limit has baen exceeded.
To correct, get CIRCUIT CHECK to CONTROL, ad-
just OSC FREQ ADJ COARSE for zero on CIRCUIT
CHEGCK meter, then momentarily press LOGIC
RESET.

2. Synthesizer Assembly A1 failure,
Press LOGIC RESET switch. if CONTINUOUS OPERATION

larmp does not come on, look for ong of more of the
tollowing troubles:

Quartz oscillator not locked to Rubidium resonance,
2nd harmonic signal too low.
Fundamental signal too high,

Cell or lamp ovens not operating normally. Check
CELL OVEN and LAMP OVEN on CIRCUIT CHECK
meter. If meter is maximum TURN INSTRUMENT
QOFF.

Synthesizer failure,
FLINCTION switch not set to QPER,

3-14. The two following calibration technigue measuras However, itams with equivalent specifications may be
the changing phase relationship between the 5065A substituted.

5 MHz output and a primary frequency standardd (HP a, Calibrating the measurement system.

5061A Cesium Beam Frequency Standard or equivalent) b. Performing the error measurement.

5 MHz output over an B-hour peried. Either procedure o .
b d and both are allv ac te. The phase 3-16. Calibrating the Measurement System: To calibrate
may be use oth are equally accurate. Ihe p the system for phase error measurement, proceed as

change is converted to frequency error and the necessary follows:

AGNETIC FIEL justment is in. . .
MAG D adjust setl a. Connect equipment as shown in Figure 3-5,

3-15. The procedure is divided inta two parts; Table b, Set HP B403A FREQ BANGE to agree with
3-8 hsts recommendead test instruments and equipment, input frequency (5 MHz).

3-4




Figure 3-3. Magnetic Field Controi
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Figure 3-4. Error Measurement

¢. Zero HP 8405A PHASE meter by cranking in
necessary offset with METER OFFSET control and the
red ZERO knob.

d. With the meter zeroed, set the RANGE switch
at +6. Recenter the PHASE meter with the red ZERQO
knob,

e. Set strip chart recorder range to 5 volt. Set
pen to chart scale center with recorder zero control,

f. Set HP 8405A phase range to +180 and change
METER OFFSET by +180°.

g. Adjust 10k ohm pot for fuil scale pen deflection
on recorder.

h. Change METER QFFSET polarity to (-) using
the center knob of the METER OFFSET CONTROL. Pen
should move to opposite chart edge. Make required
fine adjustments to record zero and 10k pot for full
scale chart deflection. The recorder is now calibrated
for 360° or 0.2usec full scale.

3-17. Freguency Difference Measurement: To perform
the frequency difference measurement, proceed as
follows:

a. Connect equipment shown in Figure 3-6.

b. Set HPF 8405A Vector Voltmeter
RANGE to 180° and METER OFFSET switch to 0.

c. Determine frequency error Af/f using the reiation-
ship A =-Af .
t f

PHASE

d. Since chart calibration is 0.2 usec full range (at
5 MHz, error in proportional parts can be determined
from the strip chart record as iilustrated in Figure 3-4.

Example: Assume instrument under test has a
phase change (over a.7-hour measurement period)
of 0.1psec (recorder haif scale)

At O1us 1x107s

= 3.96 x 102 freq. diff.
t  7hrs. 252 x 10% 9

e. Since one minor division of the MAGNETIC
FIELD adjustment changes the 5065A frequency by 4
parts in 1012, in Figure 3-4, the dial would be changed one
minor division. During the phase measurement a cw
movement of the HP 8405A phase meter indicates the
5065A frequency is higher than the reference standard
and a ccw movement indicates the frequency is lower
than the reference. If the MAGNETIC FIELD adjustment
is at the end of the range;

1. Set the Magnetic Field adjustment to 5.00 and
measure the frequency offset again. This is the
"desired change in offset” ltem 2 in Table 3-4,
See Table 3-6 for an example of this calculation.

f. increasing the MAGNETIC FIELD satting
increases the 5065A frequency and decreasing
this setting lowers it. Make this adjustment as re-
quired to align the 5065A with the reference
standard.

g. After the MAGNETIC FIELD control has been
reset, another phase comparison will show if the adjust-
ment is correct, or if another adjustment is needed.

3-18. FREQUENCY COMPAHISON USING K34-59991A
LINEAR PHASE DETECTOR

a. Connect the K34-59991A QUTPUT terminals to
a HP 680 Strip Chart Recorder or equivalent. Set recorder
for 1V full scale and 1 in./hr. and turn on recorder.

b. Connect K34-59991A to line power and turn on
the power switch.
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Table -3, Frequency Otfset Change Instructions

Remove instrument top cover and note setting of 9. Algebraically add the new MAGNETIC FIELD

TIME SCALE thumbwheel and position of HI-LO
switches. Record this information in Item 1.

NOQTE

Be certain toinclude the correct algebraic
sign «+ ar -} with the numbers uged inthe
following ealculations.

Locate thurmmbwheel switch setting in Table 3.7
and record the corresponding Offset X 10-10valug
in ltem 1 under Offset (% 10-10),

Record the desired change in offset under Item 2
in the space provided.

Algebraically add the sum of ltem 1 and Item 2
iOffset X 10-10) and record the total in [tarm 3.

Locate the nearest Offset X 10-10in Table 3-7 that
corresponds to the total offset recorded in Item 3.
Record this offset, its corresponding TW switch
setting, and Hi-LO swilch setting under Item 4 in
the appropriate spaces provided.

Aigebraically subtract ltem 4 from Item 3 and
record this remaining Frequency Offset in liem §.

Divide the remainder recorded in lteém 5 by 2 and
record the answer in Item 6.

NOTE

The division in Step 7 is periormed to con-
vert tha frequency offzaet to be correctad
by MAGNETIC FIELD ADJUSTMENT
into frant panel MAGNETIC FIELD con-
trol setting.

8. Note present front panel MAGNETIC FIELD con-

trol setting and record this setting in Item 7,

control setting from the setting recorded in Item 7.
Recerd this total in item 8.

NOTE

If the addition performed in Step 9 givesa
negative number or a number greaterthan
10, the synthesizer setting selected in
Item 4 must be changed. Select the adja-
cent offset from Table 3-7 closest to total
offset recorded in tem 3, and record this
new information in.item 4. Repeat Steps &
through @ using the new data, (See
example, Table 3-4.)

- Record ltem 4 and !tem & Information in spaces

provided under [tem 9.

. Bet Synthesizer Assembly A1, TIME SCALE

thumbwheeal switeh to the new setting recorded
in [tem 2a.

. 3et Synthesizer Assembly A1, HI-LO switch to the

position recarded in ltem 9b, Replace instrument
top cover.

. Adjust front panel MAGNETIC FIELD control to

the setting recorded in Item 9c. Then perform
Frequency Offset and Calibration (paragraph
3-10) again to align the 5065A with the reference
standard,

. Set front panel CIRCUIT CHECK switch to CON-
TROL and slowly adjust QSC FREQ COARSE
control for CIRCUIT CHECK metar indication
of “0"

. I CONTINUOUS OPERATION lamp jg off, wait 2

minutes, then momentarily press front panel
LOGIC RESET button. CONTINUOUS OPER-
ATION lamp should come on and stay on. The
20G5SA offset has been changed and the instru-
ment is operating normally.
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Table 3-4. Typical Frequency Offset Change. Sample (Insufficient MAGNETIC FIELD Control)

ITEM OFF3ET (x 1077) TWSWITCH SETTING HI-LO SWITCH

Fresent synthesizer Assy TIME SCALE ~163.770 2619 Hi
seftings (see Table 3-7 for corre-
sponding frequency offset)

Desired change in Offset -1 % 1Q-9
Sum (Mtem 1) + (Item 2) =173.770

Nearest synthesizer setting -172,789 8238
{Table 3-8)

Remaining offset to be adjusted by -.98 {(+173.770) - (-172,789)

—

MAGNETIC FIELD control (tem 3) - (item 4)

Change required in MAGNETIC -.49 Item 5
FIELD control setting 2

Present MAGNETIC FIELD control
setting

New MAGNETIC FIELD control

setting

New offset settings are:
Synthesizer TW switch
Synthesizer HI-LO switch
MAG FIELD control

Figure 3-5. Equipment Setup for Calibrating Phase Measurement System

CESIUM BEAM )
VECTOR $TRIP CHART
FREQUENCY VOLTMETER RECORDER

SHTF?g'gQ&D HP B405A HP 680

S5MHz
02164 150LATOR
1028A ADAPTOR

500 LOAD

BNC TEE
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Table 3-5. Typical Frequency Offset Change, 0x10-10 Offzset to -300x10-10

ITEM OFFSET (x 109 TW SWITCH SETTING HI-LO SWITCH

Present synthesizer Assy TIME
SCALE settings (see Table 3-8 for
corresponding frequency offset)
Desired change in offset

Sum (Item 1) + (Item 2}

Nearest syntheasizer setting
(Tahle 3-8)

Remaining offset to be adjusted by
MAGNETIC FIELD control (tem 3) - {ltem 4)

Change required in MAGNETIC Item S
FIELD control setting 2

Present MAGNETIC FIEL.D control
setting

New'MAGNETIC FIELD control

setting item 6) + (ltem 7)
New offset settings are:

a, Synthesizer TW switch

b. Synthasizer HI-LO switch

¢. MAG FIELD control

Figure 3-6. Equipment Setup for Frequency Difference Measurement

CESIUM BEAM 01 LOAD
FHEQUENCY SNC TEE &

STANDARD
HP 5061 A

10218A ADAFTOR
102185 1SOLATOR

VECGTOR STRIP CHART
VOLTMETER RECORDER
HPBAOSA HP &80

A
CHANNEL CHANNEL B

102i6A 150LATOR
102t8A ADAPTOR

RUBIDIUM VAPOR
FREQUENCY
SJPA?gGAgR BNG TEE 500 L0AD




¢. Connect a reference 5 MHz to INPUT A and the
50654 5 MHz output to INPUT B.

d. Set“Zero-Oper-Full” front panel mounted toggle
switch to "Zero”, Adjust “Zero Scale” control for a zerp
scale trace on recorder.

€. Setswitch to “Full” and adjust "Full Scale” control
for a full scale trace on recorder.

f.  Check both "Zaro" and “Full Scale” outputs and
readjust if necessary,

g. The recorder will now provide a continuous rec-
ord of frequency comparison and will be automaticatly
reset when the recorder pen reaches zero or full-scale
pasition.

h. With the recorder zet for 1 volt full scale and
1in./ hr, the phase difference recorder will be 0.2 usec
full scale with 5 MHz inputs. See Figure 3-4 for an exam-
ple of a frequency difference measurement under these
conditions.

3-19. OPERATICN WITH TIME STANDARD
QPTION 001 {or 003)

3-20. Option 001 provides Model 5065A with a one
pulse-per-second clock output. The divider drive is an
internally cannected 1 MHz signal from A& frequency
Civider Assembly. TIME DELAY controls are located on
the A5 Assembly and can be seen with the top sover
remaved. The TIME DELAY six thumbwheel switch con-
trols the phase of the clock-pulse output from 1 micro-
second to 1 second with respect to an external reference.
The 0-1 microsecond TIME DELAY screwdriver adjust-
ment aliows fine adjustment over any 1 microsecond
portion of the thumbwheel settings.

3-21. The time standard option includes a2 24 hour, LED
digital clock assembly (A19) which indicates time in
haurg, minutes and seconds. The SYNC button on Divider
Assembly AS enables the instrument to synehronize toan
external reference standard. The digital clock is set by
pressing the SET pushbutton, SLOW/FAST switch and
HOLD pushbutten (located on rear of clock).

3-22, SETTING THE CLOCK PHASE TO AN
EXTERNAL CLOCK

3-23. The phase difference between the 5065A 1-PPS
output and an external reference clock may be setto any
desired point between coincidence and 1 second by
using the following procedure. The technigque used will
depend on the Model 5065A application and individual
user requirements.

3-24. Automatic Synchronization
3-25. To automatically synchronize the 1-PPS output

pulse and the internal clock drive with an external 1-FRS
reference, proceed as follows:

a1 s a5 O . A0 AR ST TN o W1 okl 1 TR 411
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a. Remove the top cover for access to TIME DELAY
cantrols.

b, Rotate the 0-1 zsec TIME DELAY control maxi-
mum cw for minimum delay (do not overtighten,

c. Set the TIME DELAY thumbwheal switches for
the desired time delay of the clock pulse. The thumbwheel
switches read directly. However, thereis a2 3-11 usec built-
in delay in the digital divider circuit which should be
added to the time-detay calculation,

d. Connect the referance pulse to the rear SYNC
INPUT jack (must be greater than +5V with less than
50 nanoseconds rize-time and a width greater than
0.5 usec.

e. Prass SYNC pushbutton on A5 Assembly and
hold down at least 1-second, The naxt tick of the cloek
output will be delayed according to the setting of the
thumbwheel switches (plus the 9 to 11 used built-in delay).
For more precise adjustment of time delay, the 0-1 psec
TIME DELAY provides continuous delay adjustment from
0-1 usec.

f.  When the clock pulse is synchronized, the digital
clock will advance in synchronizm with the instrument
1PPS.

g. Foradelay of less than 10 ysec, the thumbwheel
awitches are first set at 895,999, Then the thumbwheel
setting is decreased as required and final adjustment is
made with the 0 to 1 ysec TIME DELAY control. Use an
arrangement like that of Figure 3-8 to accurately measure
time intervals between the two 1-PPS pulses. For short
delay intervals, use an oscilloscope. Far longer delay
intervals, uge the aptional counter arrangement,

3-26. Manual Synchronization

3-27. If the reference pulse does not meet the require-
ments for sync operation (=+5V, =50 nanosecond rise
time, and width=0.5 usec), use the technique of Figure 3-8
to measure time intérvals. Set time delay of the S5065A
1-PPS output as required with the TIME DELAY thumb-
wheel switches and 0-1 psec control. For small delay
intervals, use an oscilloscope. For larger delay intervals,
use the optional counter arrangement.

3-28. Setting the Clock

a. Remove top cover,

b, Set hours, minutes, and seconds by placing the
SLOW/FAST toggle switch at FAST, and momentarily
depress the SET pushbutton for rapid advance of the dis-
play. Place toggle switch to SLOW and press SET push-
button for slow advance of the display.

c. 3et seconds on the display stightly ahead of the
reference clock, and then press the HOLD pushbutton,
Release HOLD pushbutton when reference clock time is
identical to the digital clock,

d. Replace the instrument top ¢over.
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Table 3-6. Offset Frequency Settings

Synthesizer Synthesizer:

Offset | o mbwheel | SYnthesizer |HI-LO Switch Offset | Thumbwheel [ Synthesizer |HI-LO Switch

(% 1079 Setting Frequency Setting (x 1079 Setting Frequency Setting

-1000.619 2348 531441718 | -484.432 DE87 5314769.98 ~,
-586.784 9189 5314426 .63 -472.694 8491 53147738.00
-977 485 9030 5314432 .99 -468.270 8904 5314781.02
-870.804 8871 5314437 .56 -458.497 89317 5314787.70
~958.700 8394 5314445.83 -447.258 2047 531479538
-950.573 7758 5314451.38 -440.981% 87iTr 5314799.67
-840.729 56 5314458.11 -430.592 7687 - 5314806.77
-330.051 2841 §314485.41 -418.827 8730 £314814.81
-911.851 7472 6314477 85 -403.318 8253 5314825.41
-803.502 8267 5314483.55 -396.379 8793 5314830.16
-892.419, 8744 5314490.45 -389.910 9063 5314834.58
-888.110 " 8903 5314494.07 -378.205 9333 531484258
-581.000 2062 531449893 -367.897 8936 | 5331484062
~570.088 9221 5314505.78 -360.496 8142 5314854.68
-855.841 9380 5314516.13 -350.578 9603 5314861.46
-844.926 8919 5314523.59 -336.597 Beg2 5314871.02
-B40.537 8458 5314526.59 -330.570 28079 5314875.14
-830.246 9539 5314533.62 -315.411 2476 5314885.50
-817.281 8776 5314542.48 -303.530 8825 5314893.62
-809.448 9237 5314547 84 293,966 9349, 5314900.15
-800.445 5933 5314553.99 -286.102 8511 5314905.53
-759.990 BO29 531456114 -279.522 9222 5314910.03
=177.700 2608 5314569.54 -269.131 9085 5314917.13
-763.045 8347 5314579.55 -255.182 8841 5314926.66
-754.607 8951 531458532 -250.274 8714 5314830.02
=745.271 8253 5314591.70 =240.036 8333 £314937.01
-737.056 as08 5314597.32 -230.504 7698 £314943.53
-723.264 9555 5314606.74 =221.054 B3 £314849.99
=712.141 ge22 5314614.34 -205.481 9873 £314960.63 |
-707.350 8967 5314617.62 =181.251 5a52 531497036
-685.305 a412 5314625.85 =181.450 7603 531497705
-685.873 ge81 5314632.20 -172.789 8238 5314982 97
-678.286 9268 5314637.48 -163.770 8619 531498914
-666.835 9128 5314645.31 -154.369 8873 5314995 66
-858.605 8983 5314650.83 -147.878 9000 5£315000.00
-647.504 8697 531455848 -139.428 9127 53135005.73
-640.497 8411 531466331 -128.260 9254 5315013.40
-630.506 7696 2314870.14 -112.423 9381 5315024.23
-621.028 5980 £314676.82 -101.785 8889 5315031.50
-608.302 0857 5314685.31 =97 677 8397 531503431
-581.175 7013 5314697.02 -88.401 89508 5315040.65
-582.542 8014 5314702.92 -77.379 2651 531504818
-§72.122 8588 £314710.04 -71.051 9143 531505251
-562.949 8872 531471631 -60.203 8413 5315050 .86
-566.364 8015 531472081 -47.664 9635 5315068.49
-547.544 9158 531472684 -30 608 a6a7 5315078.77
-535.114 9301 5314735.34 -26 959 8032 5315087 64
-526.775 8745 5314741.04 4426 9397 531500121
-516.21 9444 5314748.20 -6.024 8556 5315006.95
~502.712 9031 5314757.48 0.000 9159 5315101.07
-497.249 8618 5314761.22
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Table 3-T7. Synthesizer Setting vs. Frequency Offset Table 3-8. Recommended Test Equipment
{See Table 3-6 for Thumbwheel Swiich Settings)

Instrument Required ARecommended
Type Characteristics Instrurment

Synthesizer
Thumbwheel
Setting

Synthesizer
Thumbwheel
Setting

Fregquency | Frequency: 5§ MHz HF Made!
Standard 5061A

Output Level: 1V
rms into 50 ohms

Offset
(x 10-'%)

Offset
(x1079)

561 -940.728 8889 -101.785
59852 -181.251 8903 -888.110 Recorder Strip Chart, HF Model
5980 -821.028 8904 -488.270 1inch/hr. 680
£301 -221.054 8919 -344.926
7013 -581.175 89435 -B00.445 Vector Frequency: 1 MHz HPF Model
7472 -811.851 8836 -367.897 Voltmeter to1 GHz B405A
7603 -181.450 8951 -754..607
7696 -630.506 8967 -707 380
7697 -430.592 8953 -658,605
7698 -230.504 9000 -147 878
7758 -850.573 2015 -556.364
8014 -582..5b42 8030 -977 4856
8029 -789.890 8031 -802.712
8142 -360.496 a032 -26.959
8238 -172.788 9047 -447 258
8253 -403.318 o062 -BE1.000
82a7 -903..502 9063 -389.910 3-29. OPERATION WITH STANDBY POWER SUPPLY
8333 -240.036 2079 -330.670 CPTION 002

8347 -763.045 29095 -269.11
8394 -858.700 9126 -B66.835 3-30. Option 002 provides the 5065A with at least 10 min-
8397 ~Q7 677 9127 -139.498 utes of standby power so that the Model 5065A can be
8411 -540,497 9143 =71.051 moved; for example, from one room to another. Maximum
8413 -60.293 9158 -547.544 recharge (FAST CHARGE) takes 16 {0 18 hours. Neces-
B458 -840.537 9159 -0.000 sary recharge time can be calculated on the basis of 114
841 -472 684 9189 -986.784 hours charge time per minute of standby operationuptoa
8522 -72141 921 -B70.988 maximum of 16 to 18 hours. The front-panel BATTERY

8556 -6.024 ga22 -279.522 warning light indicates three battery-circuit conditions:
8:7 -286.102 9237 -809.448

8586 -572.122 9253 ~745.271
8618 -497.249 9254 -128.265
8619 -163.770 9269 -678,286
8651 -77.378 8301 -b35.144 ,
8667 -32.628 89317 -458. 457 b, On when battery iz being FAST CHARGED (with
8681 -685.873 9333 -378.205 5065A connected to line power).

8682 -336.597 9348 -1000.619 . .
8697 -647.564 9349 _299? 068 ¢. Off with BATTERY switch at FLOAT (contin-

8714 -250..974 9380 855 841 upus trickle charge).
8744 -893.419 9381 -112.423

8745 -6268.775 2412 -685.305 _
8776 -817.281 9444 -516.291 3-31.  Ifthe instrument must beturned off for any reason,

) remove ac power and than momentarily disconnect F4
B777 440.981 gg;g :g;gg;l ‘this is the f._,,s.e iocated over the battery). tn th_is manner,
8793 .296.379 0555 793964 relay AZK1 is unlat_ched to de-energize the circuits and
8808 .737.056 as87 _484.432 prevent battery drain.

8825 -303.530 9603 -350.578
2841 -255.182 9693 -777.700
8471 -970.804 9730 -418.827
Barz -562.949 9857 608 302
BB73 -154.369 9873 -205.481

Voltage range: 1.5
my to 1 Vrms

Terminations| Impedance; 50 ohms HF Modet
110488

a. Flashes on and off when instrument is powerad
from internal battery supply (when disconnected from
fine power).
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Figure 3-7. Internal Measurement with Automatic Synchronization

COURTER OSCILLOSCOPE
HP 52450 © HP IBDA
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Figure 3-8, Internal Measurement with Manual Synchronization
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Figure 3-8. Front Panel Controls

QUTPUTS: 5 MHz, 1 MHz, 100 kHz: BNC
jacks paralieied with rear-panel outputs. Out-
put fevel is 1 volt rms (minimum) into 50 ohm
10ad,

INTEGRATOR LIMIT lamp: Normally off in-
dicating that quartz oscillator dc correction
voltage 15 less than the dynamic limit of =5
Vdc.  When ON, indicates that quartz oscil-
lator de correction voltage is approaching the
dynamig limit of £5 Vde.

CONTINUQUS OPERATION lamp: Normally
on. indicates circuits are functioning property,

START-AUTCG/START divider mode switch;  Al-
lows regenerative dividers to be operated in one
of two modes: to manually start dividers,
momentarity press (o START. then release;
for automatic start, setto AUTO START.

LOGIC RESET switch: Push to reset logic
circuit and enable CONTINUOUS OPERATION
ltamp when operation is resumed after power
interruption, repair, or adjustment.

CIRCUIT CHECK meter and switch: Provides
meonitering  of various circuits for operation
checks and trouble indication, as specified in
Table 5-3.

MAGNETIC FIELD adjustment: A high-resolu-
tion, 10-turn potentiometer with clock dial;
controls the magnetic field within the RVFR
Assy. Used as a fine control to set the S0BSA
10 a specific frequency, A change of one minor
divigion will change the frequency by 4 parns in
107, Total adjustment is 2 parts in 109

FUNCTION switch: Controls the instrument
mode of operation, OQOPERATE: Instrument

cperating with quartz oscillator locked to the
RVFR resonant frequency. LOOP OPEN: All cir-
cuits operating with loop open.

SEYNTHESIZER CHECK jack: Synthesizer
Assembly A1 output frequency is available at this
BMNC jack to echeck Synthesizer operation as out-
lined in TIME SCALE CHECK of Tahla 5-2.

BATTERY switch 1Option 002 and (03 only):
Controls BATTERY lamp and internal standby
hattery charging rate. Three position switch has
three functions:

a. FAST CHARGE: Charges battery at rapid
rate with 16 hours maximum charging time,

FLOAT: Standby battery receives trickle
charge ‘normal position

RESET: Reseis BATTERY iamp circuits after
ac ling power failure,

BATTERY lamp (Option 002 and 003 only):
Qperates with front panel BATTERY switch,
Flashes on and off when ac power tails, Whan
BATTERY switch is set to FAST CHARGE (18
HOURS MAX) lamp is on. Set BATTERY switch
to RESET to turn famp off.

0S8C FREQ ADJ CQARSE: Provides quartz oscil-
lator frequency adjustment of 1 part in 106, Use
only COARSE control to correct oscillator fre-
quency with frequency-locked operation.

OS5C FREGQ ADJ FINE: Control used for testing
onty, Normatly set to 250,

24-Hour Digital Clock 1Qption 001 and 003 only::
See Paragraph 3-29.

1 PPS 1 Option 001 and 003 only): +10V peak,
20 usec pulse at 1 pulse-per-second rate.
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Figure 3-1Q, Aear Panel Operating Controls

QUTPUTS - 5 MHz, 1 Mkz, 100 kHz: BNC jacks
paralleled with front panel outputs.

CONTROL jack: Nommally not used. Connected
to voltage control point between integrator and
quartz oscillator,

SYNC INPUT jack (Option 001 only): Input to
digital divider circuits for externai synchronizing
pulse. External synchronizing pulse must be
+5 V or mare with rigse-time of less than 50 nsec,
and width =0.5usec,

EXT DC connector: Five-pin male connector.
Connects 5065A to external 24-volt dc supply.

EXT DC fuse (F2): 3-ampere fuse {HF Part No.
2110-0003) for external 24-volt do power.

115v/230V AC LINE switch: Set to eXpose correct
("115" or “230™ for the ac line voltage used.

AC LINE jack: Accepis round female connector
on power cable supplied.

AC LIME fuse: 1-ampere Slo-Blo fuse (HP Part
No. 2110-0007) for 115 Vac operation or 0.5
ampere Slo-Blo (HP Part No. 2110-0008) for
230 Vac operation.
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Figure 3-11, Top Operating Controls

Synthesizer TIME CLOCK SELECTOR thumb-
wheel switch: selects synthesized frequency.

Synthesizer TIME SCALE SELECTOR HI-LO
switch: used with thumbwheel switch to select
synthesized frequency,

Clock SYNC switch (Option 001 and 003 only):
Synchronizes digital clock with an external clock
when depressed; ¢lock remains synchronized
when released,

Clock TIME DELAY thumbwheel switeh (Option
001 and 003 only): selacts time dalay between an
external reference pulse and tha internal 1 pulse-
per-second clock pulze. Adjustable in decade
steps from 1 us to 1 sec.

0-1 ,5EC TIME DELAY control (Options 001 and
003 only): allows continuous adjustment of clock
pulse delay over any 1 usec range.

Battery fuse (F4); removed momentarily to dis-
connect optional standby battery from cireuit for
storage or shipment, Battery will remain dis-
connected after fuse is replaced.
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SECTION IV

THEORY OF OPERATION

4-1. THEQRY

4-2. General

4-3. For circuit theory on individual assemblies, refer
to the schematic fold-out pages at the rear of this
manual,

4-4, The simplified block diagram of Figure 5-6 shows
the frequency-stabilizing feedback loop. The 5 MHz
Quartz oscillator output is stabilized, first by comparing
the 5 MHz output in a frequency-synthesizing and
multiplying process with the resonant frequency of
Rb* and then translating the difference frequency into
a control voltage which corrects the quartz oscillator
frequency,

4-5. Dseillator Assemmbly A10 generates the 5 MHz for
A3 Multiplier where 5 MHz is: (1) phase modulated at
137 Hz, (2} multiplied to 60 MHz and, (3) combined
with the synthesized 5315. . . MHz after multiplication
to 60 MHz. The 5315, . . MHz is derived from 5 MHz in
a frequency-synthesizing process. The combined 60
MHz and 5.315. . . MHz signal goes from A3 Multiplier
to the harmonic generator step-recovery diode in A12
RVFR (Rubidium Vapor Frequency Reference) Assy.
The harmanic generator/step-recovery diode couples to
the RL absorption cell which is housed in a microwave
cavity tuned to 6.834685 GHz, the RBY resonant fre-
quency. In the harmaonic generatar/step-recovery diode,
2.315. . . MHz phase-modulates the 114th harmonic of
60 MHz to produce the 6.834885. . . GHz lower sideband
which matches the microwave cavity resonance and
causes energy level transitions in the Rb* gas,

4-6. Figure 4-3 shows the Rb¥ absorption cell which
coantains the RbY gas. A 100-MHz oscillator in A12
RVFR Assy drives the lamp filled with Rb¥ gas. The
resulting light output passes through the Rb8s filter cell
and the RbY absorption cell. The light output of the
Rb* absorption cell is monitored by a photodiode.
Rb% photo excitation is removed in the Rb# filter cell
to remove undesired transitions. When the RbY gas is

excited by the §.834685. . . GHz microwave field at its
resonant frequency, it increases in opacity to reduce
light transmission about %% as illustrated in Figure 4-1.
This phenomenon perrmits using Rb® gas as a fre-
quency reference. Phase modulation at 137 Hz (in A3
Multiplier) produces a sinugoidal scan of the excitation
frequency. As a result, 2nd harmonic 274 Hz appears
in the photodiode output when “on” frequency and
fundamental 137 Hz appears when “off" frequency, as
shown in Figure 4-2. For example, as the 6.834685 . . .
GHz excitation is steered towards the Rb* natural
resonance by the feadback action of the frequency-
control system, second harmonic appears in the photo-
diode output is mostly 2nd harmonic 274 Hz with a
small amount of 137 Hz,

4-7. Temperature control of the Rb® lamp and ab-
sorption cell in the A12 RVFR Assy is accomplished
by temperature contrel circuits in the A11 Temperature
Control Assy working with temperature sensors and
heating elements in A12 cell and lamp ovens, Oper-
ating current for these ovens is monitored in the CELL
OVEN and LAMP GVEN positions of the CIRCUIT
CHECK switch. The A10 Oscillator Assy has its own
temperature-control circuit for the 5 MHz quartz osgil=
latar.  Ciperating current for the oscillator oven is
monitored in the O8C QVEN position of the CIRCUIT
CHECK switch.

Figura 4-1, Rubidiurm Absorption Plot
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Figure 4-2. Rb® Absorption Cell Output
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4-8. The A12 RVFR photodiode output is applied to
A7J1. This signal contains a fundamental frequency
of 137 Hz, a second harmonic of 274 Hz and is pro-
portional to the frequency error. The composite input
signal is amplified and then the 137 Hz and 274 Hz
signals are separated, filtered and amplified. The 137
Mz output at A7(“Y") is connected A8(18) and the

274 Hz output at A7(*WBO") is connected to the 2ND
HARMONIC peosition of M| via A17(13).

4-9. In A8 Phase Detector, a reference 137 Hz signal
is compared in phase with the 137 Hz input signal. The
resulting de output is either positive or negative de-
pending on the phase of the 137 Hz input. Also, the dc
output amplitude is proportional to the 137 Hz input
amplitude. This dc output goes to the ERROR position
of the CIRCUIT CHECK meter and to A9 integrator
Assembly.

4-10. In A9 Integrator Assembly, the dc error signal is
amplified and integrated to slow feedback loop response.
Connecting to this assembiy is the FUNCTION switch
which opens the control loop so that the A10 Oscillator
can operate independently. In this LOOP OPEN
position, A9 output is shorted to the input and the error
signal is not amplified. With the FUNCTION switch at
OPERate, the amplified and integrated dc control volt-
age connects to a varactor diode in A10 quartz oscillator
circuit to correct the 5 MHz output frequency.

4-11. One 5 MHz output from A0 Oscillator is routed
through a power amplifier in A3 Muitiplier Assembly to
A13 Buffer Amplifier. In A13 module, power amplifiers
feed A1 Synthesizer and the front and rear 5 MHz output
jacks. The second 5 MHz output from A10 Oscillator
supplies A6 1 MHz Frequency Divider.

4-2

4-12. The A6 1 MHz Frequency Divider processes 5 MMz
in a regenerative frequency divider {o produce 1 MHz.
One MHz outputs go to the front and rear 1 MHz output
jacks and also to A4, 100 kHz Frequency Divider. A
start circuit, which includes the START-AUTO-START
switch, provides for manual or automatic starting of the
regenerative divider circuit. Another A6 output is 1 MHz
from a buffer ampiifier which feeds the A5 Digital
Divider Assembly.

4-13. The front panel START-AUTO-START switch per-
mits manual starting so that frequency-divider circuits
will not restart automatically. In the AUTO-START
position, this switch provides for automatic restarting
of divider circuits so the 5085A instrument can serve as
a frequency source. When the Option 001 Time Stand-
ard is instalied, a mechanical tock prevents using the
AUTO-START position.

4-14. The A4 Frequency Divider processes the A6 1 MHz
output through a decade divider to produce 100 kHz at
front and rear 100 kHz output jacks

4-15. OPTION 001, TIME STANDARD

4-16. Time Standard Option 001 consists of A5 Digital
Divider, A16 Digital Divider Power Supply, and the front
panel mechanical clock. The A5 module processes 1
MHz to produce digitally delayed 1 PPS output pulses.
A SYNC INPUT jack at the rear enables the user to
synchronize with an extternal reference. Incrementai
delay of the 1 PPS output is set by the TIME DELAY
thumbwhee| switches. Continuously-variable delay of
the 1 PPS output, that is processed by the A16 module
for a “tick” pulse output at the front-panel 1 PPS jack,
is set by the 0-1.sec TIME DELAY adjustment.

4-17,  An additional AS control is the SYNC switch. To
synchronize the 1 PPS output with a reference pulse, the
SYNC pushbutton is depressed for at least 1-second and
then released. If a sync pulse is connected to the rear
SYNC INPUT jack, one reference pulse will enter the syn-
chronizing circuits during the 1-second interval. This
pulse will reset the digital divider. The output 1 PPS “tick”
pulse from the 1 PPS front panel jack will then be in sync
with the reference pulse.
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4-18. Two 1 PPS inputs connect to the A16 Digital Div-
ider Paower Supply from the AS module. One input pulse
is shaped in a blocking oscillator and then amplified to
provide the front panel 1 PPS “tick" output. The other
1 PPS input triggers a flip-flop stage which provides
clock-driving pulses. The flip-flop output drives push-pull
amplifiars to pulse the front-panel clock at a 1 PPS (or
10 PPS) rate.

4-19. The A14 Logic Assembly monitors several key
points in the B065A cireuits and turns off the CONTIN-
UOUS OPERATION lamp to indicate an aperational
discontinuity when one or more of the logic inputs in-
dicate a "non-operating” ¢ondition. These logic inputs
are shown in Table 4-1, In addition to the CONTIN-
UOUS OPERATION lamp output, the Logic Assembly
delivers an INTEGRATOR LIMIT lamp cutput when the
Ag integrator output exceeds 50% of maximum, After
an operational discontinuity, the LOGIC RESET switch
resets the CONTINUOUS QPERATION lamp when all
logic inputs are “operational.”

4-20. OPTION 002, STANDEY POWER SLUPPLY

4-21. Standby Power Supply Option 002 automatically
cuts in battery power if there is an ac (or dg) line in-
terruption; for example when the unit is moved. This
is accomplished by floating the battery across the
power supply so that the battery takes over should ac
(or dc) line power fail. Thigs option consists of A2
Battery Charger Assembly, the nickel-cadium battery,
and the BATTERY switch and lamp. The nickel-cadiurm

s pr i 4 T 1 14 A4 T 3
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Table 4-1, Logic 3ignals

Non-Operational

i | s
Signa Condition

Synthesizer Lock
Signal

When present

AC Amplifier 2nd
Harmenic Signal
Fhase Detector
Fundametal Error
Signal

When absent

When too much signal

Whean cell ovan js full
on or turned off

Cell Tamperature
Signal

Lamp Temperature
Signal

When [amp oven is
full on or turned off

Function Switch
Signal

When present with
Function switch at
LOOP OPEN

standby battery is charged as desired in either FAST
CHARGE mode or a FLOAT (trickle charge) mode by
a constant current charging circuit.  The front panel
BATTERY lamp pulses on and off to indicate a line-
power discontinuity. With the BATTERY sawitch at
FAST CHARGE, the BATTERY lamp glows steadily.

4-22. The FAST CHARGE position of the BATTERY
switch is used to recharge the battery after discharge.
After charging in the FAST CHARGE position, the
BATTERY switch is set to FLOAT, for a trickle charge
{o maintain battery charge.

Figure 4-3. RVFR Assembly Block Diagram
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SECTION V

MAINTENANCE

5-1. INTRODUCTION

5-2, This section provides maintenance and service
information for the instrument This section is
organized as follows:

Paragraph No. Section

57 Periodic Maintenance
5-8 Instrument Troubleshooting
5-19 Locp Alighment Procedure

5-3. In addition to the above sections, Table 5-1 lists
module designations, Table 5-2 gives in-cabinet per-
formance check to check instrument specifications,
Table 5-3 gives front panmel meter checks, Table 5-4
lists signal checks, and Table 5-5 gives recommended
test equipment for performance checks maintenance,
and troubleshooting,

Table 5-1. Assembly Designations

NMame HP Part No.

05065-6076
05066-6022
05065-6078
05065-6070
05065-6084

Synthesizer

Battery Charger (Opt. 002, 003)
Multiptier

100 kHz Frequency Divider
Digital Divider (Opt. 001, 003)

05065-6016
05065-6080
05065-6013
05065-6015
(0105-6034

1 MHz Frequency Divider
AC Amplifier

Phase Detector
Integrator

Oscillator

RVFR Tempearature Controller 05065-6024
RVFR 05065-6001
Buffer Amplifier 05065-6020
Logic 05065-6012

Power Supply and Regulator 05065-6023

05065-6085

Power Supply, Digital Divider
(Option 001, 003)

Terminal Board

Jumper Board

05065-6014
05065-6057
05065-60125
{Opt. 001)
Clock Display and
05065-60136
{Opt. 003)

5-4, For individual module or circuit board mainten-
ance, see the appropriate schematic foldout page.
The individual foldouts ihclude theory, normal oper-
ation, operational checks, troubleshoating (Including
waveforms and/or voltages), and required circuit align-
mant after repair or replacement,

5-5. INSTRUMENT ACCESS

5-6. For access to the modules or circuit boards in the
instrument, remove top and bottom covers, Remove
four screws from the cover and slide it towards the rear.
To replace cover, reverse procedure.

5-7. PERIODIC MAINTENANCE

a, Monitar all CIRCUIT CHECK meter readings
and chack these readings against those listed on the
front panel door.

b. When the quartz oscillator control voltage ex-
ceeds 4 of its dynami¢ range, the INTEGRATOR LIMIT
light will come on; this does not indicate a trouble.
When this light comes an, procesd as follows:

1) Set CIRCUIT CHECK switch to CONTROL.

2) Qbserving the meter, adjust OSC. FREQ.
ADJ. COARSE control to zero meter.

c. Qver a period of time, the second harmonic
signal level as seen on the meter may decay somewhat
due to an aging process in the A12 RVFR Assembly.
When this second harmonic signal level reaches s of its
mitial value, the instrument should be adjusted to raset
the second harmonic signal level. This adjustment is
performed as follows:

1} Set front panel O5C. FREQ. ADJ. FINE con-
trod to 250.

2) Set CIRCUIT CHECK meter to CONTROL,
Observing the meter indication, adjust OSC.
FREQ. ADJ. COARSE control for a zero
reading.

Set FUNCTION switch to LOOP QPEN.
Set OSC. FREQ. ADJ. FINE contro! to 200.

Remove instrument top cover. Connect the
vertical input of an oscilloscope to ABTP3
and the horizontal input to ABTP2. Use the
oscilloscope horizontal amplifier instead of
the triggered internal sweep.
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6) Adjust Oscilloscope for a pattern similar to
Figure 5-2, If waveform looks like Fig-
ure 5-1, phase and/or amplitude are mis-
adjusted, Perform Loop Alignment, Para-
graphs 5-19 through 5-31. H waveforms
look Hke Figure 5-2 In shape and not
necessarily in amplitudé, continue to next
siep.

Adjust ASR3 and A3R11 fully cew, then ad-
just ow Y turn until the oscilloscope pattern
just splits. Readjust A3BR3 and A3R1tT ow
slightly to where the pattern is similar to
Figure 5-2. Splitting is observed at the lower
right and left ends of the waveform,

Remove oscilloscope connections and replace
top cover. Set OSC. FREQ. ADJ. FINE to
250 and set FUNCTION switch to OPERate.

Press LOGIC RESET pushbutton. CONTIN-
UOUS OPERATION light will come on and
stay on.

Figure 5-1. ABTP3 Wavaeform at 200 x 1079 and
Phase Misadjusted

Figure 5-2. ABTPS\Waveform at 200 x 10-° and
Phase Correct

Table 5-2. In-Cabinet Performance Check

CIRCUIT CHECK METER CHECK

The gircuit checks below involve setting the front
panel CIRCUIT CHECK switch to all its positions
and observing the corresponding indication on
CIRCUIT CHECK meter. Switch positions and nor-
mal indications are listed in Table 5-3. Perform the
circuit checks as follows: Set CIRCUIT CHECK
switch to ail its positions. CIRCUIT CHECK meter
indications should be as in Table 5-3.

QUTFUT FREQUENCIES

Place instrument in operation (CONTINUOUS
OPERATION light on, ALARM light off).

Connect 5 MHz from & Primary Fraquency Standard
as an external time base to an Electronic Counter.

Connect the Counter to each of the following OUT-
PUTS of the instrument under test:

FRONT PANEL REAR PANEL

1 MHz 1 MMz
5 MHz 5 MHz
100 kHz 100 kHz

Counter should display the correct frequency, plus
or minus the inherent 1-count error of the Counter.

3. QUTPUT VOLTAGES

Place instrument in operation (CONTINUOUS
OPERATION light on, ALARM light off).

Connect an RMS Voltmeter through a 50-ohm Feed-
thru to front panel 5 MHz, 1 MHz, 100 kHz, rear panel
5 MHz, 1 MMz, and 100 kHz cutput jacks. Voitmeter
should indicate between 1.0 and 1.5 Vrms for each
frequency checked. Connect the same cuipus to
the vertical channe! of an Qscilloscope. Oscillo-
scope display should be a clean sine wava,

HARMONIC DISTORTION CHECK

Harmonic distortion in the 5 MHz, 1 MHz, and 100
kHz output signals should be at least 40 dB down
from the 1 Vrms output. To perform this check, a
Spectrum Analyzer is tuned to the fundamentat fre-
quency and an amplitude reference is established.
The output frequency spectrum is then investigated
to determine fundamental-to-sideband amplitude
relationship at harmonie points of the fundamental.

Set instrument to normal operation mode (CON-
TINUGUS QPERATION light on),

Connect equipmant shown in Figure 5-3.
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Table 5-2. In-Cabinet Performance Check (Cont'd;}

Figure 53, Harmonic and Non-Harmonic
Distortion Tast Setup

k. Remove connection from instrument & MHz
output and connect to 1 MHz output jack. Check
spectrum at 1 MHz center £5 kHz. All sidebands
should be 80 dB below the carrier,

SPECTRUM
ANALYZER
85528/86528

c. Remove connection from instrument 1 MHz
output and connect to 100 kHz output jack, Check
spectrum at 100 kHz £5 kHz, All sidebands, except
harmonically related, should be 80 dB below the
carrier. Disconnect equiment from instrument,

CLOCK PULSE CHECK {OPTION 001 and 003)

L_[ 500 FEEDTHRU

# — a. Pulse Parameters, Connect 5085A 1 PPS out-

SMHz IMHz  100kHz put to Oscilloscope vertical input. Setinstrument for
hormal operation (CONTINUQUS OPERATION
HP50G5A light on, ALARM light off, DIVIDER MQDE switch
to AUTO START). Parameters should be as
indicated:

Rate: 1 pulse-per second
Amplitude: +10V peak +10%
Width: 20 usec minimum
Rise Time: <50 nsed

Fall Time: =2 usec

To perform the check proceed as follows:

a. GConnect5MHz cutputthrough 50-ohm Feed-
thru to Spectrum Analyzer input. Check spectrum at
= MHz center to 4th harmonic (20 MHZ). Harmonics
shoutd be below 40 dB.

b. Pulse Jitter. To verify pulse jitter specifica-
tion (<5 nS rms pulse to pulse) one of two methods
may be used. If the HP Model 5380A system is ta be
used for checking short term frequency stability,
use the procedure described in Method 1 below. If
the 5390A system is not available, use the proce-
dure described in Method 2.

€. Remove connection from instrument 1 MHz Method 1.
autput and connect to 100 kHz output jack. Check
spectrum at 100 kHz center to 50th harmanic
(6 MHz). Harmonies should be below 40 dB. Dis-
connect Spectrum Analyzer from instrument.

b, Remove connection from instrument & Miz
autput and connect to 1 MMz output jack. Check
spectrurm at 1 MHz center to 5th harmonic (5 MHz).
Harmgnics should be below 40 dB.

In this procedure the Model 9825A Computing Con-
troller is used to control the Model 5345A frequency
counter. The counter takes data under the diretion
of the Controller. The Controller performs the RMS

calculation. Proceed as follows:
5. NON-HARMONIC DISTORTION CHECK

Non-harmonic distortion in the 5 MKz, 1 MHz, and
100 kHz output signals should be at least 80 dB
down from the 1 Vrms output. To perform this
check, a Spectrum Analyzer is tuned to the funda-
mental frequency and an amplitude reference is
established. The output frequency spectrum is then
investigated to determine fundamental-to-sideband Coupling
amplitude relationship at non-harmonic points in

the spectrum.

(1) Set 5345A front panel controls as
SAMPLE RATE
FUNCTION ... TIMEINT. ATGEB
GATE TIME
CHANMNEL Aand B
Input Resistance

Set instrument to normal operation mode (CON- {2y If a cable is connected to Channel B
TINUOUS OPERATION light on), input remove it.

Connect equipment shown in Figure 5-3. {3) Conngct 1 PPS output from 5065A
To perform the check proceed as follows: 50 ohm feedthrough termination to the

a. Connect5 MHz output through 50-ohm Feed-
thruto Spectrum Analyzerinput, Check spectrum at
2 MHz £5 kHz. All sidehands should be at least 80 dB
below the carriar,

Charnnel Ainput of the 5345A, Adjust Chan-
nel A and B LEVEL controls 30 that each
channel triggers about in the middle of the
pulse (+5V) and the counter displays ap-
proximately 1 second.
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Table 5-2, In-Cabinet Performance Check (Cont'd)

(4) Remove cassette from 9825A con- (8) Set FUNCTION: TI. 8370A should dis-
troller and turn power switch off. play approximately 1 second. Reading will
change slightly every other second. START
and STOP lights should be flashing at a
1 second rate.

(8) Set 9825A controller power switch on
and type the following program into con-
troller, Press STORE after each line (do not
type line number). (6) Set STATISTICS: STD DEVIATION.

SAMPLE SIZE will automatically go to 100.

(7} Measurement of RMS pulse jitter
takes about 3-1/2 minutes. During this time
the display will not change. RMS pulse jitter
must be less than 5 nanoseconds.

7. SYNCHRONIZATION AND TIME DELAY CHECK

The Digital Clock output pulse can be automatically
synchronized with a reference pulse to within 10
*1 usecond. To check synchronization, proceed as
follows:

a. With 5061A in normal operation connect
equipment as shown in Figure 5-4,

NOTE: Reference pulse myst be greater than
+5V with a rise time of 50 ns or less.

Note: Set input trigger for + slope and +5V.

(6) Press RUN. Controller will take mea- _ . o
surements and print results. Measurement Figure 5-4. Equipment Setup for Synchronization

takes approximately 200 seconds. and Delay Checks
Method 2.

Alternate method for checking pulse jitter. This HP 53454 or
method uses the HP Model 5370A Time Interval M eRvaL
Counter to check pulse jitter. This procedure may counTER
be used if the 5345A/3825A combination is not avail-
able. The 5370A may also be used to check syn-
chronization and time delay in Section 5 of this per-

formance check,

601 TERM

HP 50614 HP 50654
REFERENCE UNDER

(1) Connect 5 MHz from 5061A under test crock TEST
to FREQ STD INPUT on 5370A rear panel.
Set FREQ STD switch to EXT.

{2) On 5370A turn on AC power, and set

START and STOP Channel Controls as
follows: b. Pressand hold Clock SYNC button locatedon

Digital Divider Assembly A5 for at least one
second. The digital clock will synchronize on
the first pulse input after the SYNC button is
pressed. Thetime interval counter will dilsplay
a 10 £1 us time delay.

Attenuation
Input Resistance
Coupling
Com/Sep
c. Time Delay. To check the time delay thumb-
(3) Set FUNCTION: TRIG LVL. Set wheels, proceed as follows:
START and STOP trigger LEVEL controls 1
for a reading of =0.5,

{4) Connect 1 PPS from 5065A through
50 ohm feedthrough termination to START
input.

Connect equipment as shown in Fig-
ure 5-4,
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Table 5-2. In-Cabinet Performance Check (Cont'd)

Check TIME DELAY by sstting thumb-
wheel switch to following positions and
observing output pulse delay on Time
Interval Counter. Time interval change
should correspond with switch settings.

800 us 80 ms
7 ms 700 ms
8 ms 800 ms

70 ms  999.999 ms

7 us

8 us
70 us
80 us
700 us

Adjust 0-1 us TIME DELAY control.
Time interval counter should show delay
change of 1 us.

8. FREQUENCY STABILITY OF 5 MHz OUTPUT

(Sigma y of Tau

The rms deviation of the 5 MHz output is measured
using the HP Model 5390A Frequency Stability
Analyzer option 010, and the Model 1058 option
H66. This equipment enables measurements of
Sigma y of Tau for averaging times as short as
50 ms.

In this procedure measurements will be made with
averaging times between 50 msec and 100 seconds.
Since the 100 second averaging time measurement
takes over 3 hours to complete, this portion of the
test may be deletad.

The information given below is designed to be used
in conjunction with the 5390A FSA option 010
“Sigma y of Tau" users manual. System connection
should be done per this manual. The following infor-
mation provides the necessary operating param-
eters to enable the operator to verify the 5065A
specitication over the measurement range.

The test assumes that the reference standard is an
HP Model 5061A with option 004 or another 5065A.

To perfarm the tests, connect to 5390A FSA System
as shown in Figure 5-5. input information to FSA
System as follows:

Step

Data

D
Requested Input Data

Figure 5-56. § MHz Output Stability Test Setup

ffddmtd (see Note 1)
100

Program name
Max data array
size

Max numb. tau's | 10

Last 2 digits of year

ENTER MEAS
PARAMETERS (fo)

05 CONTINUE
A CONTINUE
1 CONTINUE
10 CONTINUE
100 CONTINUE
o CONTINUE

100

Year

Key function

tau

number of
samples

measurement 100,000

bandwidth
566
1.414

carrier frequency

correction
coefficient

START MEASUREMENT (f5)
5085A s/n Performance Test

Key function

Measurement
description

Note;

ffddmtd = fractional frequency difference
dual-mixer time difference method.

The 5380A will type heading, measurement param-
eter data, and then proceed with the measurement.
Measured values should be equal to or less than the
corresponding values given in the specifications,
Table 1-1.

53804
FREQUENCY STABILITY
AMALYZER {OPTION 010}

S0814 ar
50654

5065A,
ITEST

DSCILLATQR}! o

108304
MIXER/IF

308304
MIXERTIF

OSCILLATOR}

AMPLIFIER AMPLIFIER
NO. t NC. 2

1058
DPTION HES

Lo Lo
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Table 5-2. In-Cabinet Performance Check (Cont'd)

FREQUENCY STABILITY CHECK

The specification for long-term frequency
stability of the 5065A is less than 1 x 10" per
month. Tao verify this frequency stability, the
5068A must be compared with a primary fre-
frequency standard to observe frequency
change over a 30-day period.

a. Refer to Section 3-20, Frequency Off-
set and Calibration, for instructions on making
a phase check between the 5065A and a
refarence standard.

b. Beftore proceeding with this check al-
low a 24-hour warmup.

€. At the beginning of this check adjust
the 5065A front panel MAGNETIC FIELD con-
trol to set the S065A frequency within 1 part in
10 " of the reference standard frequency.

d. Run this check for 30 days or; make
two separate checks with 30 days intervening.

e. MNote any change in frequency of the
H065A with respect to the reference standard
over the 30-day perigd. This change should be
less than 1 part in 107

With practice, the operator will be able to verify
frequency stability for most purposes by ob-
serving  frequency change over a  48-hour
period.  However, if the 5065A frequency
stability specification must be verified, a 30-day
check will be required,

5-8. INSTRUMENT TROUBLESHOOTING

5-9. Introduction

5-10. When operational checks indicate a frequency
change that is not within specifications for either UTC
or Al time scales according to the setting of the TIME
SCALE thumbwheel and HI-LO switches, the following
checks should be made prior to servicing:

a. [finstrumentis operating on Al time scale, check
Synthesizer TIME SCALE thumbwheel switch and HI-LO
switch setting against the indicated A1 settings on the
A12 RVFR decal,

b. If the instrument is operating on the UTC time
scale, check Synthesizer TIME SCALE thumbwheel
switch and HI-LO switch zettings against the UTC settings
an the operating ¢ard mounted on the front panel door,

¢c. Check synthesizer frequency according to the
table on foldout page which lists synthesizer output fre-
quencies versus TIME SCALE settings.

NOTE

It CONTINUOUS OPERATION light goes
out after instrument has warmed up, the
CIRCWIT CHECK mater switch should be sot
to the LAMP OVEN and CELL OVEN posi-
tions. If either meter Indication is full scale,
the instrument should be turned off imme-
diately. If not, the RVFR Assembly could be
damaged by excessive heat.

5-11. In troubleshooting the 5065A, it ia helpful to con-
sider the instrument as consisting of 3 sections: (1) RF
section, (2) RVFR and, (3) the low-frequency section.
These are shown in the simplified block diagram of Fig-
ure 5-6.

5-12. The RF Section, by multiplication and synthesis,
generates the excitation signals for the RVFR. If the ex-
citation frequencies and power levels are correct, the
RVFR Assembly should respond. This response is a 137
Hz signal if the RF excitation is stightly off frequency, and
a 274 Hz (2nd Harmonic) signal if the excitation is "on
frequency”. The RVER will not operate propearly if the cell
heater cireuit is not working. In the low frequency section,
the error signal is amplified and phase detected to give a
de voltage proportional to the excitation frequency error.
This errer signal is processed by the integrating amplifier
and sent to the Quartz oscillator as a control signal to hold
the Quartz oscillator at the correct frequency.

5-13. The front panel meter monitors various points in
the loop. These are indicated in Figure 8-2. Four of the five
input signals to the logic assembly (which can turn off the
CONTINUQUS OPERATION light) may ke monitored on
the CIRCUIT CHECK meter, These are:

& The 2ND HARMONIC signal

b. The CELL OVEN signal

¢. The LAMP QVEN signal

d. The fundamental! ERROR signal

The one alarm signal that is not menitored is the "Synthe-
sizer lock™ signal.
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Figure 5-6. 5065A Simplified Block Diagram

RF SECTION
Al

Al
SYNTHESIZER

All

AlS
QUARTZ asc

AZ
MULTIPLIER

OVEN
_ |CONTROL

or-
ERROR

hS

] PHASE
{NTEGRATOR DETEGTOR

AT
AC AMPLIFIER [ [ENG HARMONIC

e

—
LOW FREQUENGY SECTION

5=14, The FUNCTION switch allows the serve loop to
be opened for troubleshooting and instrument alignmant,
Onee the servo loop has been opened, troubleshooting
becomes fairly straightforward because the individual
circuits can be checked without feedback present.

§-15. Fault Finding

0-16. This section makes extensive use of Table 5-3,
CIRCUIT CHECKS, and Table 5-4, SIGNAL CHECKS to
provide a means of isolating the fauit. For example, if a
tault is indicated by the erroneous meter reading, the
CIRCUIT CHECKS table provides the necessary tests
to further pinpoint the trouble. Where pertinent, the
CIRCUIT CHECKS table refers to the SIGNAL CHEGKS
table for further tests.

5-17.  Afault is normally first seen when CONTINUOUS
QOPERATION light goes off. The first step in finding the
trouble is to use the front-panel CIRCUIT CHECK meter.
Table 5-3, CIRCUHT CHECKS, provides normal indica-
tion, as well as recommended procedure if a meterindica-
tion is not correct. The use of this meter together with the
recommended procedures of the CIRCUIT CHECKS and
SIGNAL CHECKS tables provides a useful first step in
isolating a fault.

5-18. There is a small possibility that the 5065A may lose
its calibration and go off frequency without turning off
the CONTINUQUS OPERATION light. If this occurs:
1) check Synthesizer output frequency (see Section 3-10,
Frequency Offset Settings) and, 2) Check for proper oper-
ation and setting of the MAGNETIC FIELD control,
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* Table 5-3. Circuit Checks

Make checks in the order shown with function switch set to OPER and OSC FREQ ADJ
FINE set to 250.

NOTE

If ali meter readings are normal, but CONTINUOUS OPERATION light will not come on,
check: 1) CONTINUOUS OPERATION light bulb, 2) A1 Synthesizer circuit (see foldout,
Page 8-13), 3) A14 Logic Assembly (see foldout, Page 8-47).

CIRCUIT CHECK
Switch Position

Normal indication

MNature of Meter Indication

Checks to Make if Reading Abnormal

BATTERY

35 to 45

Meter signal supplied from

positive side of internal battery
(Option 002 only) through Terminal
Board A17(1) to 54(A).

Stancby Power Supply mainten-
ance, Paragraph 5-32.

SUPPLY

38 to 42

Meter signal is regulated +20 V
fraom A15 Power Supply through
A1T(2) to S4(B).

Check A15 Assembly, foldout page
Check ac fuse.

LAMP OVEN

CELL OVEN

10 to 40
After about 1-hour

10 to 45
After about 1-hour

These signals indicate LAMP and
CELL heater ¢urrents. These
signals vary with ambignt te-
perature. As ambient temperature
decreases the meter signals will
increase, indicating increased
heater current.

Thesze signals supplied by A11
Tamperature Control through
A17(3) to 84(C) (LAMP) and

through A17(4) to S4(D) (CELL)

NOTE: If either reading is full
scale, remaove power and allow oven
to cool; then effect repairs. CON-
TINUED OFPERATION WITH
METER AT FULL SCALE (AFTER
INITAL WARMUP) CAN CALSE
DAMAGE TQ RVFR ASSY.

Check A11 Assembly, foldout page
Note: If cell oven metar reading is
zaro, logs of signal from RVFR can
result

0SC OVEN

35t045
(for ambient
temperature of
252 ()
After about 1-hour

This meter signal indicatas power
applied to proportional oven in A10
Qscillator Assembly. Routes
through A17(5) to S4(E). Narmal
reading achieved after oven is at
operating temperature (about
1-hour)

Check de power connections to A10
Assembly; then check this section
of metering circuit, If all check out,
replace A10.

PHOTO |

2510 50

Meter signal is A12 RVFR photo
diode current; routes through A7
Assembly, and through A17(6) to
54(F). Normal reading indicates
Rb# lamp is on.

Remave ATP1 and uge meter

such as HP 412A to measure Photo
1 directly. Value should be about
twice meter reading; 80ua=a 40
meter reading. If measured current
and meter reading do not corres-
pond, trouble is in Q1, Q2, or IC1
cireuits of A7, If current is much less
than 50ua: 1) there is no dc power
to A12 RVFR Agsembly at A12116
or, 2) the A12 RVFR Assembly

iz defective.
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Table 5-3. Circuit Checks (Continued)

L CIRCUIT CHECK
Switch Position

Nermal Indication

MNature of Meter Indication

Checks to Make if Reading Abnormal

5 MHz

38to 42
with no load at
front or rear
5 MHz jack

Meter signal comes from A13
Buffer Amplifier through A17(10)
to 54(L). Signal repregents 5 MHz
Gutput; is less when loaded.

If signal is low, but not zero: (1)
Check front and rear jacks for
loading (meter reading is estabd
lished with no cables or other loads
connected).

{2) Perform “Output Voltage and
Waveforms” check describad in
Figure B-20.

if signal is zero: Check 5 MKz

signal path from A10{1V} to A3J2,
from A3J3 to A13J41, and from A1342
and J4 to frontand rear 5 MHz

jacks. Check 5 MHz meter circuit

in A13 Buffer Amplifier.

CONTROL

-50 to +50

Meter signal comes from A9 Inte-
grator Amplifier through A17(11) to
S4{M) and also to rear panel CON-
TROL jack. This signal represents
the frequency correction voltage
that steers the A10 Quartz Qseil-
later. When this meter signal ex-
ceads abaut +25Vor-50V,
INTEGRATOR LIMIT light will come
on. When this occurs; set O5C
FREQ ADJ COARSE control for
Zero indication on meter.

Should be reset to zero with O5C
FREQ ADRJ COARSE {cw to make
meter go-). If meter does not re-
spond, set FUNCTION switeh to
LOOP QPEN. Meter should zero,;
1} if it does, perform signal check
in Table 5-4, 2) it metar does not
zero, check FUNCTION switeh
cir¢uit, meter circuit, and A9
Integrator Assembly (s¢e foldout,
Page 8-33).

Meter signal comes from A8 Phase
Detector (filtered from the A12
photo diode output and amplified
in A7 (AC Amplifier). This signal is
the fundamenntal 137 Hz ac error
signal that is zero when “on
frequency".

If reading is not normal, switch
CIRCUIT CHECK switch to CON-
TROL and make “Control” checks
above.

ZND HARMONIC

20 to 40

Meter signal comes from A4 Logic
Assembly through A17(13) to S4(P).
This signal represents 274 Hz volt-

age level from A7 AC Amplifier,

If meter reading has slowly dropped
to less than 20, refer to instructions
in Paragraph C of PERIODIC
MAINTENANGCE, Section 5-7. If
meter reading has suddenly dropped,
indicating a possible trouble in RVFR
ot RF sections of serve loop, see
Table 5-4, SIGNAL CHECKS.

1 MHz and 100 kHz

38t 42
with no load con-
nected to front
and rear jacks

These signals represent the amount
of 1 MMz and 100 kHz at front and
rear output jacks. 1 MHz signal
reutes from A6 Freq. Div. through
A17(14) to S4(R). 100 kHz signal
rautes from A4 Freq. Div. through
A17(15) to S4(S).

Check front and rear jacks for loads.
Push START-AUTO START switch
momentarily to START and then
release. Signal should come upto
proper value. If not, check A4

or AB circuit as required.
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Table §-4. Signal Checks

The fellowing checks test operation of the RF section,
the RVFR section, and the preamplifier and 2nd
harmonic detector sections of A7 AC Amplifier,

Figure 5-7. Meter Response in ERROR Position

Faa

=, + FULL SCALE

f FREQUENCY e

1. Set FUNCTION switch to LOOP QPEN.

2. Set CIRCUIT CHECK switch to 2ND
HARMONIC.

RESONANCE

METER
READING
L]

Check to be sure OSC FREQ ADJ FINE is set to
250. Adjust OSC FREQ ADJ COARSE slowly
over its entire range until an indication is seen
on the meter. If no indication is observed,
refer to the RVFR check on foldout, Page 8-62,

NOTE

If there is another frequency standard
available, it should be used 1o set the S085A
internal oscillator. This setup will check
operation of the O5C FREQ ADJ COARSE
control; also it will insure proper frequency
setting of the quartz oscillator in A10
Assembly.

CAUTION

THE REFERENCE FREQUENCY STAND-
ARD MUST BE OPERATING ON THE
SAME TIME SCALE AS THE 5065A UNDER
TEST.

If a response is seen, set CIRCUIT CHECK
switch to ERROR. Slowly adjust OSC FREQ
AW COARSE control. As the frequency of the
quartz oscillator is adjusted through resonance,
the meter will respond as shown in Figure 5-7.
If meter regponse is erratic, check AT Synthe-
sizer Assembly as described on foldout, Page
g-11,

Continue adjustment until meter is at the
resonant point, Then proceed to step 5.

If meter does not respond in the preceeding
ERROR adjustment, but reacted normally in
step 3, check A7 output amplifier circuit,
interconnection between A7 and AB, the phase
detector circuit in A8, and also the ERROR
metering circuit. (See Figure 5-7.)

\—[FULL SCALE

Y -

a4

Set FUNCTION switch to OPER and CIRCUIT
CHECK switch to CONTROL.

Coniral voltage meter indi¢ation should remain
approximately at 0. If so, continue with step 7.

If control voltage moves to full scale or wandars
around erratically, the following are possible
{roubles:

2) No sighal connection between A8 and
A9 Azsemnblies.

b) Defective A9 Assembly (see foldout,
Fage 8-49).

¢) Mo signal connection between A2 and
A10 Assemblies.

d) Defective electronic control circuit in
A10. If A10 is defective, it must be
returngd to the factory for repair.
See foldout, Page 8-53 for removal
instructions.

Adjust OSC FREQ ADJ COARSE control about
%-turn.  CONTROL voltage should move a
corresponding amount and then stop.  If it
does, press LOGIC RESET butten. CON-
TINUQUS OPERATION light will come on;
system is QK. If this light does not come on,
check A14 Logic Assembly for proper input
voltages and circuit operation. (See foldout,
Page B-B7, also check A1 Synthesizer as de-
scribed on foldout, Page 8-11.
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Table 5-5. Recornmended Test EqQuipmant

Instrumant

Required Characteristics

Use

Modal

Primary
Frequency
Standard

Frequency: 5 MHz and 1 MHz
Qutput Level: 1V rms at 50 ohms
Accuracy: £1 X 10=-11

Pertormance Check

HF S061A
Option 004

Frequency
Stability Analyzar
system

Capable of automatically measuring
short term fraquancy fluctuations with
averaging times of 10 msec and greater

Parformance Check

HP 53904
Dpt 310 with
HP 1051A
{Option HEE)

50-ohm Feedthru
Termination

&0 ohms shunt connactions male and
female BNC

Fertormance Check

Troubleshooting

HP 11048B

RMS Voltmeter

Voliage Range: .3V to 3V full scale
Frequency Range: 10 Hz 10 10 MMz
Accuracy: +5% full scale

Pertormance Check

Troubleshooting

HF 3400A

Oscilloscope

Vertical Frequency Response: de to 50 MHz
Sensitivity: .005V/cm
Calibrated Sweeps; 2 sec to .05usec/cm

Performance Check

Troubleshooting
Adjustments

HP 180 with
HF 1820C and
HP 1805A
HF 100068A Probe

Spectrum
Analyzer

Frequency Response: 1 kHz to 110 MHz

Response: +0.5 dB

Sensitivity: =130 dBm

Scan Width: 2 kHz to 100 MHz

Stability: Residual FM less than 20 Hz
paak-tg-paak

Performance Check

HP 85528 and
HF 85538

Vector
Voltmetar**

Freguency: 1 MHz to 1 GHz
Voltage Range: 1.5 mV 1o 1V rms

Ferformance Check

HF 8405A~*

Strip Chart
Recordar

Chart Speed: 1, 2, 4, 8, in./hr.
Spans: .1, .5, 1, and &V full scale
Input Resistance: 200k/volt
Accuracy: 2% full scale

Performance Check

HF 680A

Range: 10 mV to 10V rms
Frequency Range: 500 kHz to 60 MHz
Accuracy; +3 full scale

Performance Chack

Troubleshooting

HP 411A

DC Powar Supply

Range: 0 to 20 Vde
Cutput ; 0 to 1A
Line Regulation: 0.001%

Troubleshooting

HF 6101A

Time Interval
Countar

Resolution of =2 nsec
per measuremant

Performance Check

HP 5370A"

DC Electronic
Valtmetar

Resistance Range: 100 10 10 M)
Voltage Range: 0.1 to 100V full scale
Voltage: £2% full scafe

Performance Chack

Troubieshooting
Adjustments

HE 4100

Phasg
Comparator””

Frequency Range: 100 kHz to 10 MHz
Input Sensitivity: .1V rms
Output: 1V into 100K 1 for 360° phase change

Ferformance Chack

K34-59991A

Clip-on DC
Milliammeter

Range: 3 mA to 30 mA
Accuracy: 0.1 mA 3% full scale

Troubleshoaoting

HP 4288

Variabla
Line Source

Variable from 103V rms to 127V rms and
206V rms to 254V rms

Troubleshooting

Suparior electric
powerstat
(118V tine)
APF116 or
(230V line) 3FF216

Wave Analyzer

B.W. 10 Hz
Frequency: 137 Hz
Sensitivity: 100 nv

Troubleshooting

HPF 3381A

*Not needed if HP 5390A Frequency Stability Analyzer available.
""The Model 8405A or the Model K34-59991A may be used for frequency offset and comparizon measuremants,
It is not necessary {0 have both equipments,
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5-14. LOOP ALIGNMENT PROCEDURE
5-20. Introduction

5-21. If any loop adjustment has been changed, the
frequengy stabilizing loop of the B0G65A should be re-
aligned according to the procedures of the following
sections. Allow at least 3 hours warmup fo permit all
circuits 1o become fully stabilized before proceeding
with this alignment, The loop adjustments are as
follows:

5-22. +20 Volt Adjustiment (A15 Power Supply and
Regulator Assembly)

5-23.  With power disconnected, remove A15 Power
Supply circuit board. Mount it on an extender board.
Connect power, and after a few minutes warmup,
monitor +20 volts at A15Ch. Adjust A15R1Y as neces-
sary. Be sure {0 disconnect line power before replacing
the A15 Power Supply circuit board.

5-24. A10 Frequency Adjustment

a. Setcontrols: FUNCTION switch at LOOP QOPEN
O8C FREQ AD. FINE at 250.

b. Connect oscilloscope vertical input to ABTP3.
Connect oscilloscope horizontal input to the sweep test
output ABTP2. Set horizontal gain for about a 5 em
horizontal sweep. Set vertical gain at about .05 volts/cm
through a 10:1 divider probe.

¢. Adjust A3R3, A3R11 full ccw then cw % turn,
Using a screwdriver, adjust front-panel OSC FREQ ADJ
COARSE slowly until an oscilloscope pattern roughly
similar to Figure 5-8 appears. This oscilloscope response
is an indication that the 5085A is turned near resonance.

Figure 5-8. Waveform at ABTP3 with Severe
Phase Shift

§5-25. RF Alignment -

a. Remove bottom cover for access o chassis
bottom. Remove A5 Assembly if Option 001 is installed
for access to the multiplier adjustments. Note that
removal of the AS Assembly in no way alfects operation
of the rest of the 5065A circuits.

b. Figure 5-9 shows the RF alignment test equip-
ment setup.

c. Before proceeding locate the resonance signal
and set up & frequency offset as described in Para-
graph 5-24.

Figure 5-9. R.F. Alignment Setup

HORIZ INFUT ABTPZ

RP5065A
RUBIDIUM
VAFPOR
FREQUENCY

STANDARD
A3TR2 GRD

HEI180A

OSCILLOSCOPE VERT INFUT ABTP3

HEZI0C
oG
YOLTMETER

d. Adjust A3R3 on the Multiplier Assembly for
maximum amplitude of the oscilloscope signal. Then
adjust A3R3 ccw until the oscilloscope pattern
amplitude is reduced by % to prevent RVFR and
ampiifier saturation during this alighhment,

Figure 5-10, Oscilloscope Indication at Resonance
with ABR43 (Modulating Phase Adjustment)
correctly adjusted

d. Note that when A10 Oscillator is adjusted
through resonance, the oscillescope pattern will change
from a positive hump to a straight line (which is the
resonance center); and then to a negative hump. Ad-
just OSC FREQ ADJ COARSE for the straight line
center-resonarice position between the positive and
negative humps.

e Set OSC FREQ ADJ FINE at 200 for a 50 x 10+
frequency offset.  An oscilloscope pattern similar to
Figure 5-8 or 5-10 will appear.

f. Make a preliminary phase adjustment if neces-
sary. Adjust ABR43 (on top of A8 board) so the ends
of the waveform come together as shown in Figure 5-10,

512

¢. Adjust ABR43 (adjustment facing top of A8
board) for minimum phase shift on the wave form. A pat-
tern without phase shift is shown in Figure 5-10. Phase
shift will split the pattern at the two ends as in Figure 5-8.

f. Phase modulation adjustment. Adjust A3R11
cw until the oscilloscope pattern just reaches & maxi-
mum, then adjust A3R11 slightly cow s the pattern is
raduced by 5 or 10%.

NOTE

It may be necessary to readjust ABR43 for
minimum phase shift.
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g. On the chassis-bottom side of the unit, note the
short jumper cable connected between J7 and JB of the
A3 Muitiplier. Disconneot this jumper from A3J8 and

note that the oscilloseope pattern will disappear,

h. Using the Micon-to-BNC test cable provided,

connect a 50-ohm coaxial load to A3J8,

i, At the bottom of the A3 Multiplier s AGC
testpaint A3TPZ. Connect a dg voltmeter between this
point and ground. Record the reading. MNominal AGC

voltage is about +4.5 volts,

|- Remove the 50-ohm load from A3J8. Recon-
nect the short jumper cable to A3J8. The oscilloscope
pattern will reappear. Leave the de¢ voltmeter connected
to A3 TP2 so that the AGC voltage may he monitored.

NOTE

The foltowing adjustments may peak the
signal at several different points. In tuning
you should select peaks which are fairly
bread and easy to tune.  In addition to
easier tuning, this ensures maximum RF
power stability over the specified operating
temperature range of the S065A,

K. The next step is the adjustment of matching
network adjustments A3CE59, A3CE1, A3LZ5, and diode
bias adjustment, ABR40. These adjustments are at the
side of the A3 Multiplier Assembly and can be reached
with the A5 Digital Divider removed. The restricted
space calls for shortened tuning tools. A smail mirror
will be helpful. Adjust A3CS59, A3C6Et1, A3L25, and
A3R40 for maximum signal on the oscilloscope. Ensure
the AGC voltage does not fall below the value recorded.
If it does, retune these adjusiments as necessary.
During this adjustment, the oscitloscope pattern should
remain rounded at the top. If any clipping or distoriion
occurs, the BF drive should be reduced slightly by
adjustment of A3R3. This adjustment will be reset
later in this procedure.

I, Adjust A3R3 cow. The pattern on the oscillo-
scope screen will get smaller. Continue to adjust A3R3
cow with oscilloscope set to .02 Wem through a 10:1
probe until there is just enough definition at the ends of
the oscilloscope pattern to make a phase adjustment
(typical level .03 V). Now adjust ABR43 so that the ends
of the oscilloscope pattern coincide. When this adjust-
ment is properly made the oscilloscope pattern will look
similar to Figure 5-10 with the ends of the pattern coin-
ciding, but with less amplitude. Adjust A3R3 cw until a
phase shift startz (the end of the oscilloscope pattern
just start to split).

m. Repeat step k to ensure the matching network
(AJC58, A3CET, and A3LZ5) and diode bias (A3R40)
are optimized. RF alignment is complete when (1) A3R3
is adjusted as far cw as possible without a phase shift
oeeurring;  (2) A3CE9, A3CE1, A3L25, and R3R40 are
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adjusted for a broad peak and maximum amplitude
signal, (3) after the preceding adjustments the AGC
voltage is not less than the value recorded in gstep 1, {4)
the signal-to-noise ratio (see Section 5-26) is greater
than 250.

n. Connect HP 302A 1o A7TP2. Set HP 302A
MODE SELECTOR to BFO and adjust FREQUENCY con-
trol to 137 Hz. Set MODE SELECTOR to AFC: SCALE
VALUE to ABSOLUTE, 300 mV full scale. Read 137 Hz
signal level, typical correct level should be 130 to
160 mV.

. Disconnect all test equipment and set OSC
FREQ ADJ FINE to 250,

§-26. Signal-to-Nolse Ratio

a. Thistest requires the use of 2 low frequency wave
analyzer such as an HP 3581A (if another wave analyzer
is to be used, see step m).

NOTE

The purpose of this test is to insure that the
signal-to-noise ratio of the RVFR, as installed
in the instrument, is sufficient to give the
Modal B065A its specified short-term stability.
This test is not ¢ritical to the alignment of the
5065A and may be ignored insofar as align-
ment is concernead.

b. Set front-panel controis: 08C FREQ ADJ FINE
at 250, FUNCTION switch . . . at LOOP OPEN.

¢. Connect a de voltmeter to ABTPS,

d. Adjust OSC FREQ ADJ COARSE for a reading
of less than £0,05 volt,

. Remove voltmeter from ASTP3,

f. Set OSC FREQ ADJ FINE at 300.
g. Set 5381A controls:

ON

SCALE ........ bk VOLTS
AMPLITUDE REF LEVEL NORMAL
dBv/LIN - dBm dBv/LIN
INFUT SENSITIVITY

. 3V (VERNIER TQ CAL)
SWEEPMODE ... ... i eiiainns OFF
RESOLUTION BANDWIDTH ....... 10 Hz
DISPLAY SMOOQTHING
FREQUENCY

h. Connect a 100K resistor across the 3581A input
terminals. Type, tolerance or rating of this resistor is not
important in this application.

i. Connect 3581A input to ATTP2. Connect 3581A
ground to 5085A chassis. Adjust 3981A FREQUENCY
and INPUT SENSITIVITY for a maximum on-scale read-
ing. Record this reading as Vs. it should be approximately
150 mV.
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{. Disconnect the +20-voit red lead from the A3
Multiplier Assembly.

k. Sst 3581A AMPLITUDE REFERENCE control
to X.001. Moise reading should be in mid or lower half of
scale. Meter should not peg on noise peaks. Adjust INPUT
SENSITIVITY if nacessary to achieve this. OVERLOAD
light shoutd remain out.

I, 3581A reading will be noisy. Waich meter for
about 20 seconds to estimate the average reading. Record
this reading as Vn. Typical value is approximately 300 V.

m. Multiply this reading by 0.72 and divide into Vs
measured in step i. Note: the .72 factor converts the noise
measured in the 3581A's 10 Hz resolution bandwidth
(11.5 Hz noise bandwidth) to equivalent noise in a 6 Hz
noise bandwidth. If another analyzer is used its noise
measuremeant must be converted by use of the formula

vn\/g

where B = the noise bandwidth of the analyzer used for
the measurement, and V is the measured noise voltage,
Signal-to-noise ratio is given by

s/n = _VS_,._
T2 %V

For satisfactory operation, the signal-to-noise ratio should
be 250 or greater. Low slgnal-to-noise ratio can be caused
by improper alignment of the RF matching network in the
A3 Multiplier Assembly or insufficient 137 Hz phase mod-
uiation (see step f of Section 5-25, RF Alignment, the pre-
ceding section),

n. Reconnect +20V red lead to the A3 Multiplier
Aszembly. Set OSC FREQ ADJ FINE Control at 250.

5-27. Modulation Frequency Adjustment

a. Connect a frequency counter to ASTP2 and
measure the frequency. If the frequency is between
136 Hz and 138 Hz do not make any adjustments.

b. If frequency of step a is outside 137 Hz 1 Hz
range. adjust AGRS for a frequency of 137 Hz £1 Hz,

5-28. Phase Adjustment Recheck

a, Before proceeding further, locate the resonance
signal and set up a frequency offset as described in
Section 5-24, Frequency Adjustments.

b. If the oscilloscope pattern is split (out of
phase) readjust ABR43 until the pattern looks like
Figure 5-10.

c. Remove oacilloscope connections.
5.29. Phase Detector and Integrator Zero Adjustment
" a. Set FUNCTION switch to LOOP OPEN,

b. Disconnect yellow lead (slide-on connector)
from A7 AC Amplifier.

5-14

¢c. Connect a dc voltrmeter to ABTP3, and adjust
ABR35 for a reading of less than 1 mV da.

d. Disconnect do voltmeter from ABTP3 and con-
nect it to CONTROL jack on the rear panel.

e. Connect a short jumper between pins 14 and 15
on A9 Assembly socket (XA9) to short the AD input.

f Set FUNCTION switch to OPER and measure
dc voltage at the rear panel CONTROL jack.

g. The voltage of the previous step will probably
be drifting slightly. Adjust A9 Integrator zero control
R10 (FINE) to stop this drift. If R10 does not have suf-
ficient range to stop the drift, then R3 (COARSE}
should be adjusted to bring R10 into range. To use the
de voltmeter on a lower range for finer adjustment, set
FUNGTION switch to LOOP OPEN and ‘then back to
OPER. This will discharge the integrating capacitor
and set the control voltage near zero. Observe the
control voltage for a short peried of time. If the drift
oxceeds 20 my/minute, repeat the zeroing adjustments.

h. Remaove shorting jumper from XA9 (14 and 15).
Reconnect the yellow wire glide-on connector to A7.
Dc valtmeter may be left connected for the next step.

5-30. Loop Gain Adjustment

a. Check that the dec voltmeter is connected to
rear-panel CONTROL jack and that ¢ontrols are set
ag follows:

FUNCTION
OSC FREQ ADJ FINE

b. Observing the de voltmeter, adjust O5C FREQ
ADJ COARSE for less than 100 mV at the CONTROL
jack, .

c. Set FUNCTION switch to LOOP. QPEN and
connect the de voltmeter to ABTP3.

d. Set OSC FREQ ADJ FINE to 200 and then adjust
A7R17 for a reading of +0.5 .05 volis on the de voltmeter.

e. Adjust OSC FREQ ADJ FINE to 300. D¢ volt-
meter should read approximately -5 volts. [ the
reading is off appreciably, repeat this procedure.

f. Set OSC FREQ ADJ FINE at 250 and remaove

the dc valtmeter connections,

5-31. Logic Assembly (A14) Allgnment

a. Remove the Al4 Logic Assembly circuit board
and mount it on the extender board provided, ! is not
necessary to remove power when removing this board.

b. Setfront-panel controls as follows:

FUNCTION
OSC FREQ ADJ FINE
GIRCUIT CHECK switch .. 2ND HARMONIC




c. Connect a de voltmeter to A14(1) and adjust
ATR29 for a reading of +4.0 volts on the dc volimeter.
With this adjustment, the CIRCUIT CHECK meter
reading (ZND MARMONIC) should be between 36
and 44,

d. Connect a jumper between XA9 pins 10 and 12
(bottom of chassis). Set O30 FREQ ADJ FINE at 310
and then adjust AT4R8 just to the point where the
CONTINUQUS OPERATION light is extinguished.
Leave the jumper connected for the following checks:

&. Make the following cliecks of the A14 Logic
Assembly:

1) Set O5C FREQ ADJ FINE at 250. Then press
the LOGIC RESET button. CONTINUQUS
OPERATION light should come an. Turn the
OSC FREQ ADJ FINE control slowly cw and
note when the CONTINUOUS OPERATION
light extinguishes. The QSC FREQ ADJ
FINE reading should be between 300 and
320. If not, repeat step a.

Remove jumper from XA9, reset OSC FREQ
ADJ FINE to 280, and press the LOGIC RE-
SET button, The CONTINUOUS OPER-
ATION light should come on. Leave jumper
disconnected,

Remove the cable from A3J1 (bottom of
chassis). The CONTINUQUS QPERATION
light should go out after about 5 seconds.

Reconnect the cable to A3J1 and press
LOGIC RESET button. CONTINUOUS OPER-
ATION light should come on.

Connect a de.VTVM such as a HP 412A to
the CONTROL jack at the rear of the unit.

Adjust O5C FREQ ADJ COARSE slowly cow.
INTEGRATOR LIMIT light should come on
between +2 and +4 volts as read on the meter.

Adjust OBC FREQ ADJ COARSE slowly ew.
INTEGRATOR LIMIT light should come on
between -4 and -7 volts,

Adjust OSC FREQ ADJ COARSE for a zero
reading and then disconnect VIVM. This
completes the procedure.

3-32. OPTION 002, Standby Power Supply Maintenance

5-33. To insure maximum battery capacity the internal
battery should be “exercized” at least every 90 days.
To exercise the bhattery, disconnect the instrument
power cord from ac power source. The front-panel
BATTERY lamp will flash on and off to indicate ac
power |ine failure. Operate the H065A for 10 minutes,
then reconnect the instrument to the ac power source.
Set the "Battery” switch to RESET, then to FAST-
CHARGE for at |east 16 hours.
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5-34. BATTERY lamp should be on for this time period.
At the end of the charge period set the “Battery” switch
to FLOAT.

NOTE

Several exercise cycles may have 1o be
performed if the internal battery is left in
TRICKLE CHARGE mode for long periods
of time,

The meter reading in BATTERY position
should be between 30 and 50.

5-35. During FAST CHARGE cycle, connect a clip-on
milliammeter to the orange lead (+) of the internal
battery. Charging current should be 90 to 150 mA. Set
the BATTERY switch to FLOAT position. Current should
be 12 to 34 mA depending on battery condition and
line voltage.

5-36, If the internal battery supply fails to maintain a
charge after several charge-discharge cycles, verify that
the charging current is sufficient (Paragraph 5-38), If
the current is as listed in Paragraph 5-35, replace the
internal battery. Troubleshooting information for the
AZ Battery Charger Board Assembly is located with the
AZ schematic in Section VIl

5-37. Battery Removal and Repiacement

a. Disconnect instrument from ac and/or do power
source, and remaove top and bottom covers.

b.  With instrument on its side remove internal bat-
tery fuse (F4) to electrically disconnect the internal
battery. Do not reinstall the fuse.

¢. Unsolder orange No. 14 AWG wire from XAZ(4).

d. Unsolder brown No. 14 AWG wire from capa-
citar C1.

e. HRemove 6 Hex-huts securing the battery cover
and battery te instrument chassis.

f. Remove the battery and cover,

g. Unsolder orange wire from the + terminal of the
battery and brown wire from the - terminal of the battery.

h. Toinstalia new battery perform steps a to g in
reverse order. When step b is performed, reinstall the fuse.

5-38. CLOCK DISPLAY ASSEMBLY A19

5-39. The A18 LED Clock Display Assembly has no
adjustments and requires no periodic maintenance.
Should repair be necessary, the unit may be removed and
operated on the bench while remaining connected to the
instrument. When operating in this manner, however, the
Clock Display chassis or circuit common musi be con-
nected to the instrument chassis with a CLIP LEAD OR
JUMPER WIRE.
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Hewlett-Packard Model 5065A Tests Performed by
Rubidium Vapor Frequency Standard

Serial No. - Date

PERFORMANCE CHECKS

Description Check

CIRGUIT CHECK Meter See Table 5-3

5 MHz, 1 MHz, 100 kHz Qutputs Correct Frequency
Output Voitages/Waveforms at least 1V rms.
Harmonic Distortion 40dB

Non-Harmonie Distortion 80dB

I
L —1

Frequency Stability 1 x 101

Option 001 Time Standard Rate: 1PPS
Width: 20usec
Level: +10V p-p+10%
Rise Time: 50 nzec
Fall Time: 1usec
Jitter: 1 nsec
Delay: 10usec to 1 sec

RMS Deviation:
1 sec averaging & % 102
10 sec averaging 1.6x 107

100 sec averaging B x 1073
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION 6-3. Miscellaneous parts are listed at the end of each
table.

6-2. This section contains parts humber information
needed to order replacement parts. Table 6-2 to 6-6 lists
parts by assembly reference designation and/or by
option number/assembly designation. The part num-
bers also provide the following information on each
part:

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order of in-
quiry to the nearest Hewlett-Packard Sales and Service
Office (see lists at rear of this manual for addresses).

Identify parts by their Hewlett-Packard part numbers.

a. Description of part (see abbreviations in Table

6-1).

6-6. To obtain a part not listed, include:

b. Typiecal manufacturer of the part in a five-digit a.
code; see list of manufacturers in Table 6-7,

c. Manufacturer's part number.

d. Total

columny.

quantity used in the

b.

C.

instrument (TQ

d.

Instrument model number.
Instrument serial number.

Description of the part.

Function and location of the part.

Table 6-1. Table of Abbreviations

A
AFC
AMPL

BFO
BE CU
I3H

3P
RIS
WO

COW
CkR
CMO
COFRF -
COM
CoOMP
COMPL
CONN
cp
CHT
cw

DRPC
DR
ELECT -
ENCAP
LXT

F

Fil

FIL 1
FXD

G

GF

GL
GRD

01194-14

assembly

motor

battery

capacitor

coupler

diode

delay line

devico signaling {(lamp}
mise vlectronic part

RIIPOIES
auwtamatie frequency control
amplifior

heat frequency oscillator
beryllium copper

binder head

bandpass

brass

backward wave oscillator

counier-clockwise
ceramic

cabinet mount only
coefficient
comman
composition
comploete
conncotor
cadmium piate
cathode-ray tihe
clockwise

dueposiied earbon
drive MET OX
MFR
MHZ
MINAT
MOM
larads MOS

fhat head MTG
fillister head MY
lixed

36 (o9 N
Hernninium N/C
plass NE
ground{ed) NI PL

elcatrolytic
encipsulalod
external

MET FLM -

REFERENCE DESIGNATORS
fuse MP
filter P
integrated circuit Q
jack R
relay RT
inductor 5
loud speaker T
meter B
microphone TP

ABBREVIATIONS

henries N/O
hardware NOM
hexagonal NPCQ
mereury

hour(s)

hertz NPN
intermediate freq NRFR
impregnated

incandescent NSR
include{s)
insulation{cd)

internal 0BD

(o)1
kilo : 1000 OX

left hand P
linear taper PC
lock washer PF
logarithmic taper
low pass filter PH BRZ
PHL
milli = 10-3 PIV
mep = 108 PNP
metal film

metallic oxide PO
manufacturer POLY
mega hertz PORC
miniature POS
momentary POT
metal ozide substrate PP
moeunting PT
“mylar’” Wy

nang (]0'9) RECT
normally closed RF
neoh R
nickel plate

mechanical part
plug

transistor
resistor
thermistor
switch
transformer
terminal board
test point

normally open RMO
nominal RMS
negative pesitive zero RWV
(zero lemperature
coefficient)
negative-positive-
negative

not recommended for
lield replacement
nol separately
replaceable

5-B
SCR
SE
SECT
SEMICON
81
SIL
arder by description SL
oval head SPG
axide SPL

88T
peak SR
printed circuit §TL
picofarads = 10-1
farads TA
phosphor bronze TN
Phillips TG
peak inverse vollage THD
positive-negative- TI
positive TOL
part of TRIM
polystyrene TWT
poreelain U
position(s)
potenticmeter
peak-to-peak
point
peak working veltage

rectilier

radio requency
round head or
right hand

integrated cireuit
vacuum, tube, ncon
bully, photoeel], ete.
voltage rogulator
calle

spcket

crystal

tuned cavily,
network

rack mount only
rogt-mean square
reverse working
volrage

slow-blow
5CrEew
selenjum
section(s)
semiconductor
silicon

silver

sy

spring

special
slainless steel
split ring
steel

tantalum

time delay
togrle

thread
titanium
tolerancoe
trimmer
traveling wavoe tube

micro - 1078

variable
de working volts

with

watis

working inverse
vollage
wirewound
wilhoul
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Figure 6-1. Modular Cabinet Parts

Description

HP Part Number

Side Frame Assembly
Cover: Top

Cover: Bottom

Panel: Front

Panal: Left Insert
Boor

Door Panel

Lateh

Plate, Center

Standard Panel Ingert
Panel Option 001 Insert
Panel Qption 002 Insert
Panel: Rear

Plate: Left Panel
Retainer: 5%" Mod. Handle
Handle: S5H Side

Foot Assembly: FM

Trim Strip

Rear Side Plate Cover
Front Side Plate Cover
Kit: &8H Rack Mount

3080-0732
05061-2041
05085-2048
05065-0008
05065-0050
05065-2018
05054-0051
05010-0582
05061-2022
05065-0052
05061-0022
05065-0053
05065-0009
050685-2017
5060-0768
5060-0222
5060-0767
S000-0051
5000-0738
5000-0734
S080-0775
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Table 6-2. Replaceable Parts

Reference

Designation Mfr Part Number

Dascription

OBOLE-BOTH MOBULE ASSEMBLY,SYNTHESTZER(3LRIEA 19pm) akosk=50Ts

Fiov=2032 FELLEETLE

SHITEHmTHUMBHHEEL 4 MOO) 1w=2midnB BECD
{INELUDES 814, B,C,04
BHITCH=BL DPET aYD 54 t2FVadsof

310irpoas C5igy=pgal
A1 MISCELLANEDUB PARTY

baio=nled CRYBTAL=UVARTY 5,315 MHZ

L

DYID=01b6d

[EELELENY
0% nengn?
12%0-0%01
a5gb5=003%
alos0=nan?

50650l
0B04S=0038
tNohS=g043

Athi 05065en)?)

03400119
[E}LELEL
1850=0601
030653=0035
bELLAmDG0T

TERMINAL=8TUD 86L-PIN PREEBS=-MTH
THREADED INBERTLETDF 4uip ,188-LG 8TL
CONNECTOR=AF gME M 30L =MD EaFR EgafHm
LOYER, BYNTHEAIZER

BRACKET, END

PLAYE, END
LHABSI, SYyNTHERIZER
PLATE, END

VELLELFURTS
450b5=00%8
LML LT IS )

- Rk N Ll T

HOARD ASSEMBLY, SYNTHEBJIZER (NOT FOR
REPLALEWENT)
Foh REPLACEMENT QRDER 03065=-6074

0500526073

Aydycy
d1A1Lan
AtAICYw
dLh{cy
iihice

LIEREAT]
LAt
ALhjLys
dikiCiy
A1AICHT

ApAicye
ATAIL1Y
AyAiCan
LA LILT A
hyhycaa

Ajhican
LiACRu
AiA{L2h
AjhyL2y
AtAyton

AAICRY
AiAIL30
ATAILHy
LELaty 1]
A1A1CE]

hibiG3u
hiL]1C58
ALAYC g
A18{CH?
ALAICER

ALALC39
A1 A1Cup
ALAICyy
SEN-T'T]
h121Cay

A hiCau
AyA1C4s
LT
hphycur
AiA{EuB

hiAICud

c1S5genldl
G1dpupa2d
pisgenlz?

DLugwnlBE

04hp=0127
ol80=0121
ol%0=0121

Gldg=0t40
olddagiVe
Dlidpengd®
Glédapits
LELL-ELELH

018papi i
B1Boup29L
Ql40=0174
o180=0121
Qie0wnl e

d{40apbay
Olobuptdy
dlho=0127
LT LL S|
d140=0230

Hilpe179
0150=009%
[AELENLE K]
[ELETEN-3)
o1%5gwmpond

0150=0093
LALLEL L
0380=01%5
OL1E0=0121
flup=agl4

(LI INT
0150-0055

0lbpwa3dd
[IEIELER

[ILTLLEY

1mmna E-]

[=XT R L TR~

SRR ) - TR - F. ] T]

E L. RL - IRl

CAPACIYORFXD
CAPACITORaFXD
CAPRCTITOR=FID
DELETED
RELETED

CAPACTITORFAD
DELETED

CARACTITORFYD
CAPACITOR=FXD
CAFLCITOR=FAD

EapatiTOR=FXO
CapalITOR=FXO
CAPALTTOR=FXD
CAPALTTQR=FXD
EARPACITOR-FXD

CAPACTTORRFXD
CaPaCTTDRaFX0O
CAPACITOR-FXD
CAFPACITOR=FXD
CAFACITOR=FXD

CAPACITOR=FYD
CAPACITOR=FXE
CAPACITORFXD
CAPACITOR=Fxb
CARACITORFXD

CAPACTTOR=FID
CAPACITORREXD
CAPACITOR=FiD
CAPACITOR=FID
CaPALITORaFXD

CAPACITOR=FXD
CARLCITOR=FYD
CAPRCTTORWRYED
CAPACTTOR=FRD
CAPACTTORSFXD

CAFACITORSFXO
CARACITORFED
DELETED

CAPACITORRFXD
CAPACITORSF2D

CARACTITOR=FxO

LJIUF *Boapp¥ Spvic CER
ZeoPF ymlk 3G0VDE MiLa
1UF +=20% 2%vDC CEm

GBPF +=8% 30QVDL MICA

1uf wm2ox 29y0C LER
LAUF +RO-Z0% SOVDE CER
JIUF +M0-30% SQvDE GER

3400PF #a8X 500VOL MICA
tS0RT +uBX 300VDC MICA
300PF +=lX 300VDC MICA
LATUF «Bhedoy 2%VDC CER
{uFeeipy 3SyDC T2

«1UF $Bo=20% SnVOL CER
LUFe=1n% 35Y0C T4

LUTUF #BO=ROE 2%VDC CER
JAUF «Bpagpx SgviC ZER
JUTUF +8D=FO% 28YDC CER

JOLYF +AGw20X 100vDE GER
1UF +=20X 25VDC QER

juf s=20X 25VBC LER

LAUF +B0md0¥ SovlC CER
Boouf sel® 20OVOC MICA

1000PF swgy dodVRC MICA
fHIUF #BO=20% 100VDC CER
J01UF +80=30% 100VEC CER
1UF +=208 2EyOC CER

LOIUF +80s20% joovOC CER

LOIUF +Bed0f 100v0C CER
poUF+=20% HVDC TA
2,2UF4=R0% 20v0C T2

JlUF #80m20% 30vOC CER
So0pP +mil SOBVHC WMICR

b, BUFsa10k FSVOC TR
LHIUF +BO=20% j00vDC CER

BoOPT pelX I00VOE MICA
1o0UF=20% 10Y0C TA

{UF +=3g% 2BVOC CER

G1%0r012]
DM18FRRIF030NVLE
gle0wpya?

D¥ysEaBododuoNvViIGR

oledugidy
di%gmgial
1154=0)21

DraaFsaadoSotuyi e
OMpsFyS1de3oowyiGR
OMyEF3ToloowyLE
Dlbbwldi?o
1500105x905502

15begydt
15001 0BNEEE5A2
Olbowdl e
0130=0321
Olodwal7d

0lsg=poey
Oluo=ple?
Qlbo=p12?
DLEo=01al
PHMIRFEQIFORomYIL

LT LENFINE LR A
[RELETTES ]
LT LTTLY)
Cle0wOiET
D1G0-0093

1500693
150Dh)aKkOa0nBE
1%0D225Snqoadond
0150=0121
DHISFEQLROE0amY LD

14006a5XP0 5B
0tS0=007%

0hgmpiug
1500107x001 ¢Ri

Albo=oia?

AtA1CRY
A1A1CR2
AjaiCRY
A141CRy
dthicey

1902a300b
1901=0028
1910=0018
19{a=0018
RN LYY

DIODEaZNR ¢ 78V 2% DO=T PRR_ 4w TCEw 019%
DIODE=GEN PRE {50v 200MA DOaT

DIODE=GE a0y boMA {ud DOw?

DINDE=GE &gy spHA 1U3 DGe7

NICCE-GE &dv mpMA {y8 DG=?

1902=3000
1901 wn0Es
1910wiotd
19{0=001h
1910=0018

SO Qe U

L1A|CHE
AiAICRY
LibiCRE
LiA{CRY
Ayaieto

f91p=0018
F902a3149

1)

BYODEGE oV HoMa 1US DOwy

DIDDE=ZNR 9,09v B3 0B0e? PO=_tw TEms o571
QELETEQ

RELETED

DIORE=GE &Qy baMA JU4% CQ=?

§17110ag0ls
1902e3149

t1910=0018 Ct910=001%
A1ALCRLY
L1ALER 2
dyALERLY
LS SLIY
AIALCANE

191G=001t
191 ann]®
19160018
190243191
181 0=0018

DIDLERGE oY HoMA 1UE DOwT
PIODEGE 60V boMa JUS COeY
BTODE=GE &0V bOWMA JUS BO=T
DIODE~ZNR 13,%y 5% 00T PON_ 4w TCWs_ 080K
RIARE=GE OV &OWMd 1U8 O0=7

1910mp01n
1910m0018
i710mn0le
\0E-3193
1F10=0018

See wnroduelion ta this soction for ordering information
Al nchientes factory seleotod value




Modei 50654
Clrcuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

Reference HP Part Qty Description glcf)& e Mfr Part Number

Designation | Number

AhIEALE 1910=0010 DIDDEwGE wQV &gMA 1U3 [Ow? ELTLT] 1914=00lb
ALALERLY {910=0016 DIOhE=GE &0V #0MA 149 DQ=-? 28480 191¢=0016
ArhiCRid 1910=0010 DIDDEwGE o0V boMd 1US DOm? 2840p 1910w001d
ALALCRiY DELETED
Ajhicwpo DELETED

Ay R{CRYY 141 g=gnl DIODE=GE woY &oMA 1US DDu? 1910w0018
YRR a1 1910=g0it DIDDE=GE &0V toMa {UB DOa? 1910=0018
AALENTS [91n=001b DIDDESGE 4OV 4OMA IUB DPDa7 1910=0010
A{AICRAY 191 0=0010 DIODEGE &0V homd 1U3 DOa7 1910230t h
ATAtCA2s 1%02=d2ns DIQDE=INR 14,7y 5% DD=7 POWM Uk TCR4+, 0572 1902=320%

AAICRZE 1901 =0040 DIODE=3WITCHING 3aY S0MA 2N3 DD#35 190 =004
ALhiER2Y g122=0013 DIODEayyE 39PF 3% [Omid Gul=HIN 0122=0013
A{AICRED QELETED
AMATERZY 19023125 i OT00E-ZNR 6,98y 3% D07 POW 4y TEws, 045K 1962w312%
A AICRID 19010040 DIOOE=AWITCHING 3ay SoMa ang DOe3E [991=0040

AtALERTY 1961=0040 DIGOE«BWITCHING ZgV SoMi 2N} D035 t9gi=0040
AALCRYD 1901 =005%0 DIODE=SWITCHING BoV 200MA 2N3 DO-3% 1901+005%40
AYAMERTS 1901=00%0 DIODP=AWITCHING &gV 200MA 2RE DOe3S 1901 =-0080
A1AIGREY 13t ep by DICOE-AWITCHING 3oV S0ML 2N8 DOw3E 19¢1=poa0
A{AJENTS 1900040 OICDE-AWITCHING 3gv SoME ZN® DDw3® 19¢1=pod0

LTI I 190420040 DIDDE-BHITEHING 30V SOMA 2NE De35 19Qi=s04d0
A{AJCRYT 1401 =0040 DIODE«4WITEHING 38V EQMA NS DOa1S L0 1a9040
A{AICR)A 1901 =(0ln OI0DE=BWITCHING 3oV SQMA 2NS D015 1901n0040
MAIGRIY 1%0tw00dd DIOGEAWITCHING 3oV SoMa 2NB DO0-35 1901-0040
AAJERGY 19010040 DIODE=BWITCHING Xov SoMa ZNB DO-3E t9g1apQd0

AMAERYY 1901=8049 ' DIADE-BWITERING oW SoM4 2NE DOw1S 1901 =0040

AAIIEY 1820=032d ENTR TTL DECD NEGeEQGE=TRIG NB2BoN
AthLICE 182040322 ENTR TTh DECD NEGmELGE=TRIG NBZBON
AtAiIC3 18300070 GATE TTL MaND a=INP BNT4RLN
YL 7] ILFLTTREL My DTL MONDATBIL 51

ALA{1CS LBZ0w0322 EXTR FTL OECD NEG-ERGE=TRIG NBZ&aN

Ajdyife 1820=0322 CNTR TYL DEGD MEG=EDGE=TRIG NagZaoN

dyAgly 1001618 EOILeMLD %, pUH 1% Gmu® 150X, 375LG=NOM 9iptmiald
AfALLE LITTLTIRY ] EOYL=MLD 4,7UH 30% Ge33 ,15%0X,}7SLUaNOM 9i40agy12
ALALLY LILTTYTE L) COIL=MLD {00UH 10X Qm30 250X, 3 3L.GaNDM 91a0=0029
AALLd Y149+01149 COIL=MLD 10U 19y GuS8 | 1550X, 375LCwNOM Rlupapii4
LYLTIN Tid4o0=0137 COILwMLD 1MM Bx Guod 190X, d4lGeNOM GlaguQly?

ITIYIN 140=00%% COIL=MLD 1UH 1p¥ Lasa ,y5%0X, 375LCakOM 9140-90%
AjALLE V1400137 COTLwMLD MM SX Gapd ,19R%, 44l GeNOM qiuomnix?
AL S100n] b4 COYLSMLD 4,7MA 5X GuAG , 240X, T4l d=NiM 914g=isnd

Alhial 1854=0072 TRANZTIATOR NPN ZNICS4 5T TUwhé POE2SH aNR054
ALA1%2 1450=0009 TRANEIATOR NPN &I PDR3OQMM FTEGOOMHZ ANTOY
ALALIGY - iaSaenion TRAMBEIBTOR NPN B1 PRulOOMm FTa6000MHI 2NTo9
a1h104 185420009 TRANSIATOR NPN 81 PORIOSMM FimanoMel anTay
h1A108.
Alhi0is BELETED

MALDYTY 18%4ap01] TRANSIBTOR INRZ184 3] TOeS FORAQOMH ZNz218A
A1As018 18%4=p0%2 TRANBISTOR &l PORZQOMW FTRAHOMHT 18E4w(092
ALALDLY 185420013 TRANSTSTOR FNR2IBA Al TO-% FDEBGOMW ELFENLL
A1 MiG20 18500807 TRANSIETOR 2N3T2E 41 TDRE PUEBQOMA oNITRS
AjAI B2 18%4=0092 TRANSISYOR PONZQOMW FTR&HOMAZ 1884a0092

Ai1ALO22 18540092
W1A10D) 1E5U=002Y
ALALGRY 18%50=000]
A{AYGRT 18%4=0003
A1A102% 1854=0092

[SEFL-F1 18%0=0033

[IEILI] 4757=0B18
AtaiRZ 787040
YR 06983311
Ajhiny 078T=0%24
LT 074720924

ALALRE a751=0aub
LIV 6T T=0R48
AjAfRa O75Twaqus
ATALRY 074720948
AtAIRID o8 Tmgoub

TRANMIGTOR PONZOOMN FTR&QQOHHI 16%4=0q92
TRANSTATUR TO=]8 PDRJAQMY 18540023
TRANBTIZTOR TO=39 FORBQQHK 18%54w0p03
TRANSIETOR TO=39 POmBJOMw 1854=0003
TRANSLATOR FORJOQMy FTNADAMNZ 185Umg09E

TRANSISTOR NPN TO=t8 POEXBOMN 18%5u=002)%

REQLIATOR 428 1% 5K F TCmdemigd B75T=0818
RERIZTOR 140 2% ,125W F TCRO4~100 Ciml/BeTOU DG
RESIATOR %1 5% 2w MO TCmew20n ILLLED TR
REAISTOR LK 2% ,ig%W F TLwgewelidD Clul/BuTt=i0b]ab
REZTATOR tk 2% 1250 F TLAQ&ws10D Giwi/B=ToalnhinG

LTE R A - LIRL I -] n] Pt P =l Pur

BHEATATOR tOK EX ,125W TEED&=100 EA=1/BaT0=100EwG
RESTATOR 10K 2X TCEuemind Cdal/ReTo=igDdns
REBIATOR 10K 22 TCa0s=100 Cluml/BmTO=102wh
RESTSTOR L0k 2% TCRO+=10¢ Clml/ButOalQ02nG
REBTATOR 10K 2% TCRObuiOh Cdul/BaTOuldod=G

REAIATOR [gK 2% Temo*=i00 Clhal/BuTow]lghdab
REBJETOR |oK 2% ThEsmind Cd=1/8-TOal002=E
RESTATOR 1gw 2y TEED+m1 G0 Cl=|/8=T0=1008nG
RESTATOR 10K 2% TGR0#=100 Ca=1/0uT0nl008GC
AEATSTAR 10K 2% Temd+=100 LU=} /3aTduk00inG

A{A{RYY 07870948
AjALRy2 075 7mgub
ALAIRLE 0757+0948
AAiRLA 075 Y=0948
PETSLIT) 7%7=0048

COAGoCT oooDo

See ilntmduction to this section {or ordering information
Hlndicates lactory selected value
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Modeil 5065A
Cireuit Diagrams, Theory, and Maintenance

Table 6-2. AReplaceable Farts (Continued)

.. Mfr
Description Code Mfr Part Number

Reference HP Part Qt
Designation | Number Y

AMAIREA D7ET=0946
AthyRty 075vapedp
L1ALRLK 7R T=01?
RINIT) TR Tw04R
L] 0TSTm0924

AjALRZY 07870040
ALALBRE (2 LY
djAiRyx ATEr=094E
AAIR2 07570948
ALhiRDE o75T-09u8

RESIBTOR 10K 2% 12%H F TCrowaid 24548 Cdmi/paTdnlntid=G
RESIBTOR 10k X ,12%W F TCROew=)tU 24540 Gdwl /BmTOwiD0E=G
REEISTOR 510 2% 1258 F TEmOw=iD( 2UTh Clmi/BuT)uB) |=is

REMISTOR 10Kk 2Y ,12%W F TCmoewtnn 245ds CHul/RuTum|ud2el
REBIBTQR 1K B% 125K F TCed4=100 2454h Cdml/B=TOminolub

RESLATOH 4,TK 2% 125w F TCuO+wiQ0 24548 CHel /b=TlrdTOtrn
RESISTOR I« 2% _i2%W F tCwl+a=)oQ fUbidn [Hu)rBb=Tusiuflel
RELSIBTOR (oK 2% ,125W f Tompw=1po Fukds Cumy FE=To=1n02%G
RESTETOK 10K 24 L185m F TCE4+=i0D 2H5ed Cu=i/B=Tu-loya=t
RESTATUR jon 2% ,12%h F 1{aG+~tnn LT Cd=12A=Turi yuanb

o OO O D

LAY LELE LN LT
hLARET=
ALALRSY DELETED
AL ARSY 0757w P47 AERLETOR w2k 2% ,125W F TOEQ4=ipt LT CumlpbmTiatdupnt
ALAIREE 07570002 REBISYQOR 39K 2y 12%W F TCupa=ing fusas Cim| /BmTU=lRl2ui

RESFITUR 10K 2% LLE0H F 1C8Gss)0 fubap Clmt/bmTiat yudul

Aidy ARy pESYughun RESTAYOR JoK 2% L12%W F TCugé=)00 L1l Cam) FB=Trmjphimh
L{AREY 07a7=085y RESISTOR 5y 2% ,125% F TCEO+=30A Putup Ch=|FemTh=5{ROMG
ALAIRS5E PELETED
ApdyRso 075 mnFud RESIATOR 10k 2% 125w F TERO+m]an rundh Riuml/BuTOmlONR=G
LPLELLIY)] 07ST-04%3 REBTATOR g, 4K 2% . 1P%w F TCEpewing T Cim] fBnTtmiyul=G

LIEILLT 075 T-0%0T RESIGTOR zoo 2% ,1#%¢ F TCedssion HGAL fbul fBuTiuiLlub
AphiReR D721w001] REGIGTOR SGQK 1% ,12%W CF TCRoe500 91657 DEY/BaSyi=F

Ayh el 97570910 REBJBTOR 270 24 ,12%W F TCAp4wigo 24548 Coal/BeTyedilab
LILILLY 157w REBIBTUR 2K 2x tPS™ F TCkdrelvn 2abus Clhatl/8aTiwdt0]lwb
AiAiReE 07570989 REZISTOR 75K 2% ,12%W F TCeo#aind 24546 CUut /BuTOn?502eb

hyh Rng 018 T=nYET REBIBTOR 24K ZX . 25W F Thmgesjogp FULTT ChuisaaTomgyGanh
AyhyRey 4757~ B0% REBIATOR %1 2X (259 F Tlegvmioh usUG Cusi/n=tgm5iRowG
A A{RbE G75Tupl¥l REBIBTOR §1 2% 1280 F TCeO+wiO0 FIT TS Clm] /8aTQ=B1RO=G
‘l‘lﬂ°9 LR T LY L RESIAYOR §,6% 2% 125W F TCEQwwl0Q FLLTT Y Clwl/BaTymibGial
LidiR?y 18T =n93s RESIBTOR J MK 2% 1250 F TCmgyaioD FLLL] Gidm] FBuTO=}30) G

A AIRT
LAY 07%7=0972
Arhyary Qa98e¥130
ALALRTY 0AYE-3130
Ajhjaty 0157 =930

REBIATOR {p0K 2% ,12%W F TCEgéw=)bp LT Clal/8-T{ulp02ab
RESISTOR 2.7% yx 1250 CF TéwoeBoo 91637 GGul/8ad70UaF
REBIBTOR 2,7% 1% ,12% CF TCRO~B800 91837 OCwl782704nF
REEIBTOR 1K 2% ,125W F TC8Q4wiDp LT Caml/BeTd=1001=G

L R ]

hyhynyy AT5T=p92V
AfhyRYY a18tay9az
GiAyRTA 075%%=0915
AtALRTR 0698+3129
AJAIRRBO 0¥2i-anly

RESIBYOR 3 6% 2X 12%W F TCugy=lo0D 20548 Cami/B8nTOmin0)anG
REAIAYAR @0 2x 1259 F TCEDwwipoO 245406 Clml/BaTlm] 2tal
RESLIATOR 3x ZY _ 1258 F TCEOemigp 20546 Cdui/BuTqudl0]wh
RESIAOTOR IM 1% 12%4 CF TCepeSo0n 637 GCwi /8wl B0dmF
REAIETOR S00K 1% ,12%w CF TCFO=900 W1e37 OC1/B=501~F

i DR

EILLI Q757980
AjhyReg IpPhe3ize
AjhiRAY o8d8ex)2?
ISEYLLY] 07570948
ATAYRAS. 478 T.0%04

RESIBTOR 33K 2% 1230 F Toabeming 20544 Chut /buTieliiDpet
RESINTOR 2,21M 1% 125w CF TCmoeB0o 6t blwisBmgiilieF
REATATOR o, 75M 2y 125W (F TCwpsidon 1631 Ulmi/Amulblab
REBISTOR 10K 8% 12%% F TCmQerlld FLETL] Ciwl/8nTP=1002=0
RESIATOR o, 80 px (185W F TCHD4ml00 2A54G Cidmi/B0uTOwbB0] =G

ALAYRAY Uad8=3]30
ALAIRBT 075T=0943
A{AIRBR 08 te0924
AjAIRAY D78 Ten924
A1 hyROp 0T87-0%42

REBIATOR 2,74 15 186w CF Tiwo=bao o637 OCnisBagiou-F

REB]IGTOR &,dK 25 1288k F TCED4wld0 20546 Ciawl/deTOmbg0] =G
REBISTOR M 2X 1250 F Tlmbeeton 24544 Cihul /latde]l QD] =G
RESTATOR 1M 2x ,t28W F Tikbewign 2a544 Comi/BuTiminn] -G
RESIATOR G, 45 2% 12650 F TCeGeeln Zo5de Ciul/BaTgmbuplel

FRUNML GO

RihyRDy D7ETm0R29
LI IV LF] 0757009}
A ATR9Y 0757T=09%4
Ay AyR9u 075 7u0%hd
L141R%8 47570900

RESISTOR { ak 2% 12%W F YORO+xiio 2454n ClnisBut{w]lep]lmb
RESIBTOR 51 2% (1258 F TCEQ4s1Q0Q 24%48 Lomi/8mT0=S1R0uE
RESIBTOR g2, 7K 2% 125w F TCEp4w{Q0 20%ln Llim{ /AT Omp 70 =i
RESIZTOR I9K 2% _125W F TGRO#=100 Fa54n Clhm | 7BaTyuIt0a0
REMIBTOR fon 2% 125k F TEmow=100 FLLTITS Cim1/8=Thuinlel

[ R RN

A{AIRT 4w
AyA{RYY DELETED
AidiRioo A78ra0917 RESISTOR 510 2% 125w F TCmO#=100 Ciwl/anmTi=5) 12k

drhyry oR4b5-B012 TRANSFORMER, BLOCKINE O8GILLATOR bEOBSwB0IE
dyhyre ofgnSe0a11 TRANMFORMER, §,3 MHE NEObSeBL
Ar1d1T3 050h5=6011 TRANBFORMER, B, 3 MAZ 05065-B011

LELER 341 1290=p159 SUCKET=XTAL 2~COMT HO=B/U DIR=3LOR 1200=-0149
Q3d0=n03Y TEHMINA =ATLUD DAL=TUR PREFL&MTE DEYLED TS
0)ag=6039 TERMINA, BUAHING w TEFLONE WMOUNTE IN FET T TEL
LETT LB E Y INSULATRR=XATR ALLMINUM Qladmping

OPT 602 OR qp}
FOR CALLOUTS SEE TABLE 6.2

J5th%a=b0TA MOOULE ASBEMBLY, MULTIPLIER 0BonBepoll
dlep=3dle CAPACIYDR«FOTRAY SocoPF +RB0 =205 206V olanmloise

14k0=3030 CapsCIToRFOTHAY S000PF +BO w20k 200V ‘blebeiblo
Olbum3nle CAPACETOR=ROTRRY SOOOPF 80 w203 200V Olmiierd0de

see introduction Lo this section for ordering mformation
Fhndienies Detory selectod value




Modal 5065A
Circuit Diagrams, Theory, and Maintenance

Table 68-2, Replaceable Parts {Continued)

HP Part
Number

Mir
Code

Reference
Designation

Qty Description Mfr Part Number

12500254
12500258
12850ep258
1250=0829
1250wt 258

BoLwHOLE=FR BiwOHM
BGL=HOLE-FR SpaDHv
AGLwHOLEwFR €0m0HM
BGLwHOLE=FR SdaDHH
BeL=hOLE+FE Bpadnn

2BuBY
2BuBn
LBy
2BuBD
28480

CONNECTORmAF SMRA
FONNECTOR=RE AMB
CONMEGTOr«RF SMR
CONMELTOR=RF SME
CONNELTUR=RF SMB

CONNECTOR=RF SM{
CONMECTUR-AF AMC
CONNECTORwAF AME

A3
13z

12%0-02%54
1850=03%8
12%0+0258
1250=phan
13%p=n250

13%¢=0a%4
13%0=082%
1250+082%

Qa03«01i14

FEOTan)as
LT LETLEH
050 bS50
[T P

1250=0258
1250w0 889
1250=0829

LERELUES L
05065004
tr5o6SegoSe
15065=2004
fspose20ss

BCLaHOLE=KP GirwDHM
SGLaHOLERFR EQaOHM
BhL=HULE=FR SomD0HM

GUIDE-PE BO BF.tl ,09U=~RDaTHENG 3-LG
COVER, MULTIPLIER

RIB, MULTIPLIER MODULE

SFACER, PLAATIC

PLAYE, END

FLATE, AOTTOM

paard ABAY, WULTIPLIERINOT KOR REPLALE=
MENT, FOR REPLALEMENT ORDER 05045w=6078

2balo
FLIT-T4H
2buag

2B4Bg
FLIT:IS
28480
28ulg
28480

28484 [ELTLE {1

(-4 SRy L et Py ek P Pk

050uka2oSh

[} L3 090N =b009 28480 05065=4009

-

AYALEs oll=00db CARACTITORY TRMARGER 9x35PF 200V FCaMTO 5273 100322 9,35PF NbSo

Asdicy
A34LC3
AJALICH
AJALCS

A3A1CH
AZACT
A3AiLE
AJAYCH
A3ACLD

AYAYGLY
AACL12
AJMIGCLY
A3hCi4
A3AELY

K3A1G14
A3AL)?
CABALCIR
AJMIELS
AMAi1E 20

A3AICDY
A3ALCRR
A3ALIC2Y
ASNichy
AZALCES

A3MCT
AMALIERT
AMAIGRA
ASALCEY
ASAiL30

ASAIEH
AJAte3d
A3ALL1Y
AIALE T
ASALCDS

(L1844 7]
AJALERTY
ASAICES
ASAIGAY
AJAiCUD

ASMGa
A3RICap
AXAIC4Y
ABAIGHY
Ajdicus

A3hiCak
A3Aitay
A3AILuN
AshiGa%
AYAICSD

ABA1GEY
Aydicug
ABAICEY
AyAyEy
sdaicEs

ABAICSe
A3AICST
A¥AICER
AJAICES
ASAICED

S1h0=2005
Pldompiay
LALTE L]
OiTo=ga%s

D160wid0ls
G1bowi0sR
Ulhowd02D
F1To=00%%
Sing=20%3

0 h0s2%15
oibp=nlle
01b0=2020
01 70w00%4
Otpowe2)sy

Dtbtra20d0
[ IRLLLLLYS
ol12i=0tbh
BIZimpodn
Diko=oll

Ciho=20%5%
G1Tguno8}
Gl60w2020
B160=208%
P1To=00%4

PR TLFLF L]
(32 PLLL T
a170=0082
Gi70=00nd
oi2lapods

0170=n0b2
Sibow=20d0
012180084
G160a20%5
o150=50%0

A140=205%
H180mn11}
9170=0083
01602020
o15p=poso

01 To=g0h2
0150-0050
0150=0050
Dlkd=o%rd
01bow20do

0idiwn0ds
LILY-LF ]
[ LILFIEE]
Gl2iafide
0] bGaa%i

Dibpmpltd
Alal=00us
oleg=Role
D1bnwughn
Dib)wB2tB

04 bpagead
Diugmo9Td
[T 1LY 3 H
0y21a0048
Olbo-2218

~d At O P O~ O AROE-S GONES NOTOW WD ANNSE O EeO SO0 0D

[ T B ) - oom N e

CAPACITORFXD
CAPACITOR=FXD
CAPALITOR=FXD
LAPACITORSRXD

CAPACITOR-FXD
CAPACIYDR-Fu0O
CAPACITOR#FYD
CARPACITOR=FXD
CAPACITOR=FXD

CAPACITORSFXD
CAPAEITORLFXD
LAPACITORLFXD
CAPACITOR=FKD
CAPACITORWFAD

CARALITUR=FAD
CARAGITOR=F D
CAPACITOR»Y T
CAPAEITAR=Y T
CARACITOR=F YD

CAPACITOR=FXD
CAPACITORAXD
EAPACLTON=FXD
CAPALITQR=FXD
CABACYTYDRaFXD

CAPACITOR=FXO
CAPACITOR=FXD
CAPACITORaFXO
CAFACITOR=FXD
CaPACITOR=Y T

CaPACITOR=FXD
CAPACLTOR=FXD
CARACITOR-YV 1
GARALITORSFXE
CAPACITOR=Fx

CAPSCITOR=FAD
CAPACITOR=FXE
CAPAGITOR=F XD
CAPACTTOR=Fx[
CAPACITOR=FXD

CAPACITOR=FXD
CAPACTTOR=FXD
CAPACITORFXD
CAPACITOR=FXD
CAPACITOR=FXD

CAPAC]TOR=Y T
CaPaC]TOReFXD
CARPAC]TORwF XD
CAPACITORaY T
CAPACITOR=FxD

CAPACTTORaFXD
CaPACITORwY T
CAPRCITOR=FXD
CAPACITORF LD
LAPACITOA=F YD

CApALITOA=FxD
CAPACITORSFxD
CAFALITORRF D
CAPACITORaY T
CAPACITOQR=FXD

LOLUF #BOwzZ0X VOOVOL CER
1B0PF +w»3X S00VDL MICa

ZOLUF +80=20% Y0OVOL CER
JOUTUF we@0X SOVEL POLYE

L0LUF #B0Z20X 10040L CER
JOLUE +BomTOX tooviL CER
S10PF +=%Y 100VOL MICA

LOUTUR =20X SovDC POLYE
LOLUF +BowZo% JOQVDC CER

320PF +=1X 300VDC MIcCh
G.BUFeniny 35YDE TA
410PF eaSy jO0vDL MICA
LOUTUF s+maok SoVDL POLYE
LO4UF +BO=ZOY 100YDC CER

PI0PF +=SX 100VDE M1CA
LO1UF yuZoX ZovpC POLYE
AMR=CER W=3SAF 200V PLeWTG
AMR-CER 9=35EF 2H0Y PLaMTG

3ARF +eB% S00VDE *ICA

LOLUF +80=20% jo0vDe CER
LoR2UF #mpoX S0VOC POLYE
RiORF 45X 100VDE MICA

JOLUF +EQwiox 100vOLC CER
JOUTUF wepoX S¢VEC FOLYE

220FF +=3% S00VDC HICA
6OPF =X JoQvOC MICA
20IUF 4-20% SOVOE POLYE
LHEUF 4wk SOVOL POLYE
RMR=CER TuZBPF J0QV FLe=WTH

LOTUF #«20% SQVOL POLYE
FyopF +uS3 JOOVOL MICA
RMR=CER 9=35PF 0OV PLeMTEG
AtUF +BOa20% y00vEC CER
1000PF +BOw-20% 1KyCE CER

L01UF +B0-20% 10av0L CER
100UF+20=159% JQVOL T
JO22UF +=20% SQVDC POLYE
B{6PF +eS% 10QvOC MICA
1p00PF +BOw=20% 1XVDLD CER

LOtUF +=2pX SoVDC POLYE
1000PF sR)mgil L1RVEL [EH
100DPF +BOw20X 1KVDEL CER
BOPF +wd% MOOWDEL MICA
q10PF eaS5% joovic MICA

BMRLCER Da35PF 2paV PCaMYG
G1pRF w=%% 100VDC MICA
LOIUF ¢BO=20% J00VOG CER

RMRaCER 9n3SPF 200V FE-MTH
& bPF +w,25PF So0v0C CER

TAPE +=B% F0OVDC MICA

RMEwLER 9=3EAF 200V PLanTG
SIOPF +uSX 100VDE MICa
F10PF valiy 100VDC MICA
1000RF +=5% J0OVDE MILCA

sBPF +w5% 300VDE MICA
BoRF we2% 300VOL MICA
4YPF y=5% 300VRL MICA
RMR=GER 9=35FF 2ooV PC=MTG
1o00PF 4=5% 104YOL MICA

240
134
FLET-T
Budly

FLTL
poubo
28489
&4q11
284By

28dBy
Shghe
aBudn
Gualt
gBadp

28480
Bauty
S2T63
SThl
2ByBY

2Bufdg
LLEEY)
FL L
2BUBY
Bhiyly

zBUBY
2hubo
Baall
BhbLy
S2Tel

shol)
2848y
BRTEE
H:ELL
FLLLL

28480
LLTIH
a4l
28080
28489

Bda1l
2B0RD
LY
sA4R0
848y

£276%
28480
2hLbo
SeTely
T

pBubn
SE7e3
F4-LT-2
2dady
28dAQ

gAuBD
HLLLD]
gbado
52763
28480

0leg=gphs
DMEBFLB1J0SQ0NVIER
0le0=2p5%
G02udTIOREND

Llene20%%
Dlbor205S
uvieymdndo
BOZwdTRORSNE
0ledw20Sh

01bowg535
1500085903502
01b0=20E0
eR@rdTEOREAZ
0l60+2055

plab=gaac
sOIPELO3OAGH]
Moutiag a/15eF
104322 9/)5FF
Dibo=g0l3

Qianwgnss
LOLPEZESQRENY
Glbt=2020
pleg=gpss
bOE=#TRORENR

pleom202S
10w RED
sO1PELOSORENL
eO1PELOZ0RSH)
304%72 9/05FF

BOLPELOIORENL

‘olede2p2l

Xpu3g2 H/35p¥
0160=-2pRs
01ho=poRo

Ola0ePeSE
LYE3LEGT
bO{PERRIORE WL
Pla0mgn20
ni%g=peso

601FE1gZOREN]
01580000
0150-0050
01600074
f16D=ZO2Y

10432 9/35PF N&So
[FELEFITL
tibo-20%5S
3p4322 9#35PF NaSo
[3LLEFH13

01éq=pt7¥
304322 9/%5PF Naf%d
Blupudgd
glén=2oav
olaamggil

(YL ELLEL
0160=0974
f1a0=0109
304323 @s35RF NoSo
DiaGed2ld

See introduction to this section for ordering information
*Indicates factory selected value
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Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

Description ?:ﬂ;ée Mfr Part Number

Reference HP Part at
Designation | Number Y

IS LITTY) Bizi=poas CABALITORaY TAMRWCER $=35PF 2g0v 52763 304322 9/55PF NaSo
ajhicmy 1901 -053%
ASMLICRZ 190183k
A3A{LRY [ EFELFFH
X LIN-LY b122=0221
A3AjCAs 01230224

A341CRE [FEFETT )
L L1 1901 -0%39
A3AiCRE 1904{=ps3%
ilhicas 1901=p179
A3A{EAL0 1904=0179

DIODEwBCHOTTRY H.I'LL] 1901w0538
DIODE=BCHOTTRY askung 1901=-0535
GIOoE=WVE jooPrF CA/CRS=MIN] ByREdOV 2Bube | ol2E-DEEL
BI0DE=yyE LOQFF Co/scaseMINug ByRElpY abuba DLEE=OEE]
DIODEwyYE jGOPF CoscaseminNgg ByRmE3ay 28ub0 | ol2E-ddel

D ns

DIOCE=YVE LOOPF Cu/CeSaMINE BYREIQY 2bude Glgadedddl
GI0RE=BCHOTTKRY FLELL 19010535
DICDE=ACHOTTAY 28480 19010535
BIORE=gWITEMING S0MA TS50P8 D0m? ELET 1901-0179
DIOCE=SWITOHING SoMA TS0FA DQa7 28480 1901=0179

~ -8

GIODE=3CHOTTKY LY 1901=053%
BIORE=BCHOTTRY ELTLY 1901=0%55
PIORE«BLCHOTTRY FLUEL 1901ap535
DIOREwBCHDYTRY pBuBp 1901=0835

AYMGRYg 1901 =538
AACR12 190105835
AXAYEALY 19010535
AyALCAYY 1901imp55E5

hpagLy LULEEELT]
[ELIAN] Frupwn1ds
A3AiL3 LIELL LT
a3y 100w22a4
A3ALS F1up=p145

COILwMLO aTyUH 15X Quic ,0930K,25LGwNOM gRudg Figouwgged
COTL=MLD B,2UN 1% dupp Q950K , 2SLE~NOM phabn Frugenyub
COLL=MLD 4TpUA 10X Gedo o930k, 25LG=N)H ELET) Btpo=2Ehd
COTL=MLD aTOUH 10X GE30 ,0050K,25LG=NOM apudl Jldbepana
Cofu=Muly B,2ur 10% GA60 L0950K, 250 GanaM 2BuBp BLUp=0145

- Lo - | LR -E K -]

COTL, FEILTER AMPLIFIER 28480 [ELEELT I T
COItmMLD dTouUMN 0% WE3D L0950, 25uGuNOM abula f1o0=2284
COltaMLD B, 2UN 0% Gp0 LH9S0N, 25LGaNaM 2Budy Qlup-p1nE
COIL=MLD B, 2UH fox Uspn Q990X 23LG-NOM FLELT) Gi1ubenfds
COILaM D dFOUN 10X i) ,09%0K,25LGeNOM 28480 9ion=gand

[}V SENY 05045=8018
A3AILY Figow2gB4
AlhyLE PyUp=pius
4341L9 P140=g)4Y
adat 1o Aipomaial

E- Lol -1

A3AL 4 GLUp=plas
ALy Fr00-3279
AXALL{2 RiogmybiY
ASALLL LITI TS
ATALLLE 05065aBOR0

Col wMLD B,2UH 10X (wa0 0950x,25LGeyGM 28u8g Qiap=014%
COIL-MLD 1BgQuM 10% Ga3¢ ,0950%, 25LG.NOM ELTET] f100w2279
EOIL=MLD &, 804 105 OR%0 550X, 375 G=NOM 28489 P100=1b1?
COTLwMLD 2,2Md BY QW70 L2150, 50LG=NOM 28uBg RLO0=1481
TRANSFOAMER, &0 MHIZ DRIVE 28480 VT EL D]

ixhiLys 100+2R79
A¥ALL1Y i0pwipl
AxALLYE 100w3272
ayhiLle d100=1519
AShILZg G50465wR014

[ET3IN -} G504S-B019
[e YW ] Flugeniud
A3ALLRY 4100=2272
AYALL24 BEDAT-B017
AJALL 2K 50eSap013

EpfLaMLD y8aun 1% ga3n o950y, 350 Gungh FLUET #100-2270
GOIL=MLD @ BUH 10X Gu5d L 188DXK, SPSLG=NEV FL-EE Y LALLLETIL
EOTL=MLD gTUH 10X Gm48 U9SDX,FELGeNON pRulEt [ GlU0=ppy@
COYL=MLD &, BUR 10% G880 L ISS0X.JTSLG=NOM FLIT Qlo0-1410
COlL, 20 MHI 2a48¢ 059p5upele

TRANBFGRMER, POWER AMPLIFIER 2BUBY (LI LT
COIL=MLE A,3UW 10% Gwbd L0950K,25LG=NOM 28ydp Prug=plas
EOSL=MLD 4TUH 104 Qod5 ,095HX, 2% EeNOM 28480 F1QoupgTe
COlLs &0 mHE 28480 15p0%=B017
COIL, MATCHING HARMONIC GENERATOA 01 14 FS0bS=gal )

LTR-IF, Rl O ¥ w Aufs i P AP e

(Y1301 LARU=00DE
Adhiag 18550327
ajhinld VBESapl)b
ANMigd 18%d=0023
AXA1GT 1855a0327

TRANGISTOR NPN ZN708 A1 TO=tA PDelaQMw ou4713 2N704
TRANBISTOR J=FET ZN44LS NeGHAN DaMODE 01295 FLLESE]
TRANSISTOR MAAFET INIZB NalHAN DeMOPE C192B Inyza
TRANBISTOR NPN &] TD-18 PORIADMW 28488 1asarpoad
TRANBIBTAOR JrFET 2NG4ln NwCHAN D-MQDE 01298 LT TY

[ - RN L]

A3A1Us 1855a0327
Aaqar 1882=020}
ighian 185820327
13A4Q9 1A%uapp3y

L} LIN:3] 0180020
ALAqRD BT7ET=Q909
LLLILE E1howi TSk
W3hiRy H7sT=0%20
hihips 075 TmpO2b

LIRS G757=-0428
AdALRT 0757=047d
Aah kB 675 7=0807
[RTIN-L 57570901
Adhimig G15TwnB93

TRANSIATOR JeFET 2ZNdqid NelHAN ODeMQDE 01a9% gNdbye
TRARGIGTOR PNP &1 POmlooMw FTeTgomui 2huby 1853=-0203
TRANSIATOR JuFET 2N44is NalHal D=MODE ol ghalis
TRANSISTOR NPN aNIhGs 31 TOD=3% POaly ¢1923 FLELEL

REBISTOR LK 2% ,12%W F TCR04=100 2USLL Ldai/8aT0a1001+G
RESIHTOR 2up 2% ,125¢ F TCege=ibo Zusdn C4-]/B=TouZ4]ab
RESTSTOR=TAMR 2ou 5% wy JI0E-40) L1=TRN ELET-L] g100=] 75
RESIATOR &80 2% ,12%¢ F TORgwwelgo auShe | Cu=l/BeTOombdlwd
REBIATOR 1,%K 2% 1254 F 71imO4-iop 24540 Ldai/ReTOulb0inG

L NP TR PR T

RESIBTOR 1,5K 2% ,Ll2%W F T{z0esl00 Zutldy | Cuelza=T0s18Riwg
REATATOR L20K 2% ,12%w F Te2deaminp FLLTTS Cldml/B=TOn) 30200
RESTATOR 75 2% 1254 F TLm0esmit0 Zukas Chm}/B=TOnTSROnG
RESTATOR 110 2% 12%w F TC®04=140 Zukdp Camy/BuThal|inG

REATATOR 31 2X ,12%W F TCwOww100 2usdy Chul/B=t0nb51R0=G

[T W] 3

A3AIRi 2100=1782
Azhingp Y8 T=0925
A3A1R1} 075 Tma 950
LYY F7ST=0F48
A3hipys BT 7094

REBIOTORTAMRE 20K 5K WW DIDE=ADJ [=THW ELELL 21o0=178e

REGISTOR L, 1K Bx 1854 F TEEQs=100 BUS4L C4wl /RaTOm11Dl=G
RESISTOR JUK 2% 1250 F TCROw=ty0 ZUG4h Cual/RaTdn3ibinG
REBISTOR joK 2% ,125W F TCug+=1g0 L1 LidulsbwTg=fpidel
AEATSTOR Lok 2% ,12%W F fCEow=lod FUTHG Cuml/ReTO=1002eG

A3A R8 07570989
AYAIRLT 0TS =924
AZhipin [ELYETLFE)
Alaimd 07570999
[ IRLFS 0715 7=n9ES

RESISTOR 3% 2% 1258 F TCEGe=100 2d54de Cam) /BmTO=3o02=C
RESISTOR 1K 2% ,128W F TLEO+=1n0 2u58b Cldmi/BuTOmH0lab
REBTSTOR 1% £§ ,12% F TCaQgw=100 FRELL Cduj /ButOml00iwG
REBJATOR J0K 2% 1254 F TCmov=inoD FLLEL Clal/PuTOm3002=G
RESIATOR 30K X ,125W F TECmy=100 24546 CAal/BatOnbood=G

MIAYLREy aTSTend2s
A3hiR2R DTS T=0%31
Aphiaay DYRTenR2u
AYAYRZ2Y 0r57wpP0b
Aspingy LELEEYLL L]

REAIaTOR 1,1% 2% ,12%4 F TLR0ewioq FLLLL Y Clul/BmTOmli0ieG
REAIATOR 2K 2% ,12%4 F TCwDe=)0y 250 Chmi/BaTOwdO0YmG
REATATOR 1Kk 21 1254 F TCage=i00 eusdy Cuml/BaTDri0gl=G
RESTSYOR 19K 2% L1258 F TCEpaw1ad 2USuUA C4m)/BuTonicodel
REBIATOR 3GK 2% L1356 F TCmO#=10D 2U54Y LUwl/paT0=30020C

R P o NPTl OO R O

Seepiroduction o this section for ardering information
Fhadiciates factory selectnd value




Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

Mfr
Code

HP Part
Number

gg:?gﬁgﬁn Qty Description Mfr Part Number

Ch=l/8aTo=1q0)=G
Chwl/BuTOuin0leb
Lhwl /BatOndDiRnG
[4=i/BaTUiwili=G
Cosl/8nTdri0ddnt

ausde
FLEL
20540
FLLT
FELT

0715T=0R24
0757=0%24
0757 w0958
o7eT=p92%
ol87=0%48

0T t=0859
0787=096 4
0757=0931
0737=09%1
o15T=0984

075Te002d
Ne9Bw3dya
rhdBelaus
[3d S AT ALY
2i0g=i Y

[ TL] B TTA)

RESISTOR 1Kk 2% 1250 F TLCw0ewilh
REBISTOR 1K 2% ,129n F TCx0#mioy
RESINTOR 20K 2y ,42%4 F TCEQ+amiD0
RESTHTOR 4,10 2% L1350 F TC#0ar100
REBISTOR 19K 2% ,125¢ ¥ TlwOemipt

ATAIA RS
ARAINRY
A3himz
(YUY FL
ATALRYD

LI
AXAINY}E
A3A1RYY
AZALR3Y
ASALRYS

AJALR b
AJAIRYT
AxA{p3e
A3ALIR3D
A3ALRGD

AJALRYYL
AfayTi

L A3AITR
AEAITS

o Lt ORGP R

Ciwl 7BaTOn300220
Clhwl /BaTOmlTG2a0
Clmi/BaTowd00)ald
GU=i/baTOnidd2=l
Léml/BaTOxiBO02=C

ELET
24%Bdo
FLLT]
aufidd
24504

2484
[} L1
24%4s
19701
28480

REBIATOR 30K 2x ,123W F TCmu4mlnd
RESTATOR 478 2% L1250 F TCmoswitd
REAIGTOR 2K 2% ,12%w F TCEO+wio0
REBYATOR 13K 2% L4254 F TCE0+wi0d
RESTSTOR L1BK 2% ,125W F TC=04=100

Ldwi/BmT0mi00l=6
PHESS ] /8nT(wdbR]1wF
Cuml/B~T0m2a7R=F
MF4CY/BuT0w) TRASF
210061777

REBIBTOR 1K 2% 125w F TOROesio®
RESISTOR 2o,} 1% 125w F TCEpeaiod
RE4I45T0R 287 iX ,125W F TCEjeuion
RERTATOR 17,8 1% 12%W F TCE0wwi00
REBIATOR=TRMR 20K %K Wi TOP=ADJ 1=TRNK
REBISTOR 28T 1% 125w F TCm0+=100 24Bun CuwisawT0agATR=F
an1nS=e0n0s
0506%=8014
NEQba=A0LY

120500033

208488
FLELL
FLELL

TRANSFORMER,; POWER AMP
TRANBFORMER,; S=18 MAQ
TRANSFORMER, 10=20 MHZ

Goi0%=8003
03008-B8014
05068=B8018

1205=0033

o L -5 -] o o000 - O LA+ O ol

'HEAT BINK TO~5/T0a39=(3 2buBn

FLELT 05gbSubdTo
6N 35507
olSg=0i21
Glatwdhin
Q450ma} 21
RiGOmG1EL

oS0aSebT0

P18p=0113
B150=0121
0160=2508
6150=0121
01%0=0121

BOARD ABSEMELY, 100 RHZ DIVIPER

CAPACTTORWFXO 1puuF+20s152 30VRC TA
CAPACITOR-FXD ,JUF «Bpap0y 50vDL CER
CAPACITOR«FXD 2p0QFF +=2% J00VDC WICA
CAPACITORmKXD ,1UF +Bomggy 5OVOC CER
CAPACITORFED ,juF +Bhwddy SoyDC CER

ueHay
F1.FLL]
FLITL
FLLLL]
24480

[FLL L LS ]
Dib0=nifé
01B0w0R9Y
oibp=03de
0ib0wtond

0180=02%)
DibDwR 3%
[RLYT LY AL
Glap=0i7d
Clagwni74

LIV L
Olbpmoi Ty
DingediTd
[(FLT.EF Lk}l
pibasniTd

C1a0w2331
oiho=dlnt
Gikg=01te

19023404
190150000

1820=00%%

Ridowaldy
LTI I IY A4
LIET LT T4
¥10gmybuT
LITIEIY T'hy

18%u=000%
1854w00 0%
1540003
1880=00%
1853=0010

18530010
103a=000%
10%4=0008
188u=p00d

QTRTHg95)
p7ET=0%ud
G7RT=0891

]
5
7
5
H
1
3
3
1
2
3
2
L
L]
9

F- R E-R-]

O Or v po na

o e R

CAPACITOR=FYD
CAPACTYOR=F2D
CAPAGITOR=F 2D
CAPACITORFXT
CAPACITOR=FXD

CAPaCITOR=FXD
CaPaCItOR=Fxb
CAPACITOR=FYD
CAFACITGR=FXD
CAFPACITOR=FXD

CARACITORmFXE
CAPACITOR-FXD
CAPALITORFXD
CAFACTYDReFAD
CAPACITOR=FXD

CAPAGITORSFXD
CAPACTTDRaFXO
CAPALITDR=-FXD

DIODE~INR §.42
DIODE=BWITCHIN

10 £NTR TYL DE

COIL=MLD 220UH
LOIL~MLD 230uH
COIL=MLD 220UH
COIL=mLD aTguM
COYLmMLD B7¢uM

TRANBISTOR NPN
TRANSISTDR NPN
TRANSIATOR NPN
TRANSIATOR NPN
TRAMEIBTOR FNP

TRANSIATOR ®NP
TRANSIBTOR NPN
fRANSISTOR NPN
TRANSIATOR NPN

REATAYOR 13K ¥
RESTSTER g, 8K
RESISYOR 51 2X

iufeaiod 3I5Y0C T4

L015UF #wioy 200vDC POLYE
tUFew]OX 35yDC TE

s00PF +=1X JOOVDC MICE
1000RF +=8L 300VDE MILA

{uFeml0x 3SYDC TR

EpDOFF +mPX 300YDC MILL
LETUF #AD=20% 25vOC CER
LUTUF #BO=20% #SvRC CER
J4TUrF wBO=20X 2%vOC CER

JATUF +M0eEg% RSYRC CER
LOTUF +BOwRO% 25VDC CER
L4TuF +B0=203 2%VDL CER
B2OOPF w=1Xx L09vDC HMILA
LATUF +BOwoY% 28VRLC CER

BpOOPF +=y% 100VDL MICk
JO1UF +=10% 200¥0C POLYE
LUTUF #BQe2oi 25VOC CER

¥ 2% DOw7 POm.4W TCE+,014%
G 30V S0MA 2N3 DO=35

£ RYNCHRO POS-EDGE=TRIG

5% Ussy 550X, 575LGaNOM
K% G#G5 ,1550K,375LG=NOM
b3 GARS L 155DX, 375LGeNDH
EY QALY L1904, adlGenOM
sy QEsS L 190X, 44LG=NDM

2N708 BI TOwin POEI&OMA
anTol Bl TOw1B PDEIsnMA
8] TD=39 FhO=d0oOMW
ZNTGS B TO=18 PDAILOMN
E] TOwid POwdbOMy

Al TOwtd FORZAOMY

aNTOD B3I Toe=18 PDEIAQMA
ZNTOE 8] TO=iB PRESLOMH
2NTOE B] TD=18 Pheia0Mu

X s125W F TCWO+=10690
2% L12%w F TCepe=tog
LIPSH F TCEO+al0D

L1 EEL
28uBo
54289
2Bu80
LI

Lh2b9
28480
FLELL
2Budg
28420

2B4Bo
28uBY
LY
25080
2Bu80

2buAl
28480
28ubo

FLIL
FL:TT-H

1295

28080
28alp
z8e8p
20489
2848

04713
G4TLS
28ubo
04T43
28480

edado
04713
04743
DaTi:

. abas

24806
T
24584

15001055 703542
pibowol4
1500104%90%842
LT
oladwdbbd

15001 05x703%5A2
p160wR305
Dlbded174
alao=0l74
Gibdwl) 74

BlepupliTd
dlef=ptTd
0160=0174
b1b0e23dl
0la0=01T4

Npal=233)
Clatwbinl
01bCmOLTe

1908=310%
190 «00&q

SNTHOAN

918gm=ola?
91 40wald?
91u0=0129
q100wlbat?
Gtopm1lan?

2NTo8
aNyol
1854003
2NT08
185 3m0010

1853wd010
anten
aNyon
2NTes

Cuml/BaTO=1502=E
G4=isBafOwedi]lnd
Cim] /BwT0aS] R0
Coml/BwTO=5{RO=E

RESIHTOR 51 2% 125w F TC®D+=100
REBISTOR L,3% 2% 1254 F TCmp+=104

RESIATOR {,3K 2% 125w F TLe0e=1D0
REBIMYOR 510 2% 1258 F TCmO¢=100
RESTSTOR 030 2% ,12%¢ F TCED4=10D
REBIBTOR 1,3% 2% 125k F TCEQwa(00
RESIETOR 100 2% ,12%W F TCEp+-ipg

p73T-0893
o78T=0927

aT8Y= 0?27
G757~0917
07570915
07157w0927
0757+0%00

Comi/EmTON1301nG

Cidwi/3nTOrlid0int
fUml@wTRabilek
Cimi/BuTOndinG
Conl/BaTQuflol=h
Cunl/BuTg=foles

FLEET ]

pusdy
24b
205Uk
2aSos
LI

Eie=dA KR ESaUm - -efr A A

Sew introduction to this seotion (or erdering information
#Indicates Motory selected value
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Model 5085A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)
Reference
Designation

HP Part

Nurmber Mfr Part Number

Qty

Description

A4y
L LI
hafyy
hahya
AgRys

p7STaypad

Clu) /8=T0a3d)iat
Clual/BuT0wdb0tel
Clwi /BuTOnll0lwE
CH-;JQ-TO-B‘DL-G

GYSTa1060
67%7=0%38
075T=0R38
0T5TapR24
QFETapul

REGIZTOR 198 1% ,SW F TCwoesrigo
RESISTOR 3 9K 7% 125w F TCROpwins
REATBTOR 3K 2% 1254 F TCEGa=100
RESTATOR % 2% ,12%K F TCEQ4=100
REDTSTOR 5,10 Py 129N F TCEQ4=i00

Led T8 A O

aghig
Ry
[YLIT
LYLIR]
LuRg

GraTwhisd
07570935
019 Tw0R00
478 TenM1?
atst=09z%

618 T=0900
078T=0%29
B787=0918
oTSTuin0T
079T=001

p78 =900
LR ETLE
N5 YapP18
FYRYapiaz
orEtun®a?

07570%11
0757w ®1%
07570897
47870922
pT37=0%a2

RESIBTOR B, 1K 2x 125w F Témds=1p0
RESIATOR 3K 2% ,185W F TCED+w10D
AEBIBTOR 100 2% ,{125W F TCaUselpl
REAIBTOR 810 2% L125W F TEgemind
AEBIBTOR 3, 6K 3% ,12%W F TCEp4ntdp

Cuml/pmTOntilws
Luw| Fpuflagfd)eg
Canl/8eTh=ininG
Cimi/BrTli=fliab
Lhwl f8eTimitDleG

Girl/BrTOwrdTilug
Clel rBuTOmibling
Clml/BmTOud =G
Clwi/BuT=201=0
Clw) FBuTOwlbinG

LY LH]
[ YLEL]
A4RRY
[LLELD)
LLLEL)

REOTATOR 4,TK 2% 185w F TCE0e=ild
RESISTOR {,6K 2% 12%wW F T(Z04aitd
REAISTOR 3,3 2t 18%W F TCaOs=i00
REBIATOR 200 PX 125W F TomOwslng
RESIBTOR S&0 2% 123W F Tiwoeaipd

L e Y] G U

Clm{ /BuT{=l01u0
Clw) FBuTOul20iek
Ciul/BaTialbliel
Clut/BaTQudR0inG
Clul/AwTOud0)el

AuRa
LaRgy
(Y1)
(Y1, FL)
LELETL]

RESIBTOR 100 2% L1250 F TCwiuaipo
RESIATOR 1,7% 2% 129w F Tlmje=igo
REATETOR %60 2% ,12%wW F TCwpe=inG
REBIATOR 2.2 2x 125w F tCwgy=ing
RESIATOR 200 21 ,125W F fCEQe={00

RESISTOR 300 2% t2%W F TCRO4aio0
RESIATOR 430 2% 125 F TCWGwalgn
REAIATOR 75 2% 125K F TCaQsmind

REOIBTOR B30 2% 1250 F TCwow=100
RESIBTOR & 4K 2f 1254 F TLa04=100

Rl I N i )

hyRyy
49932
AuRiyw
ARy
AgRyE

Chul /BeTOm3In1nb
Chm)/BwTluid]nl
[da) /BuTOu7BROwG
Chdw) /AnTQwdilab
Cldwl /B=TOuwSn01el

08oslebnn?
107A=0C

gty 080618007
ATy 10T4=¥C

TRANOFORMER, 1 MHZ DUTPUT
TRANAFORMER ABSEMBLY, 180 KHI

= R =N Lo

1.3 FOR CALL=QUTY DF EOMP,, BEE TABLE w4,

he (E0unmbbin BUARD ADSEMBLY, | MWE DIVIQER O50bB=401 b

(Y]
ApCy
Astiy

oybomblbl
F1B0mnl1}
3L LT AT 4
Fegwti?
oyligmnt T

Op&ombld])
G1S0wgldl
01&0wnlbt
0i%pany21
Gidosp1Th

fup=-pL7e
GL4gma 2ol
Clagmbibl
Gtagepai
Dtégupin:

Dytp=n2i)
01%50=0121
0150m0121
0leg=d2d1
diugwood

Hldiagbdb
UidgmiTe
0tSomn121
Qlip=n1%%
0lag-pi2?

Bldg=pldo
#180m0 101
riSgeniit
LELT LYY 3]

Ll LI -3

R LT Y] B E 0ehr E-RLI-NT N5

Ll gl LR AV LR

CARACITOR=FXD
CAPACIYOR=F)D
CAPACITORFXD
CARPALIYOR&F YD
CapALITORFD

CAPACTITORaF XD
CAPACTITORaRYD
CAPAL I TORaF XD
CAPACITGRAFAD
CAPLCITORRF XD

CAPACITOR=FXD
CAPALITOR=F
CAFPACITOR=FXO
CAFACITOR=F X0
CARPACITOP=FYD

CapaCIToR=Frh
CapalITarsFxl
CAPACITOARF XD
CAPACYTORSFAD
CAPACITOR=F XD

LO1UF +ul0Y 200yDC PALYE
1a0UF+20=15% 30YRL T4
tUF +=g0% 2%VDL CER

tUF +=20% 2%vD2 CER
560PF +=2X Y0OVOL MICA

+O1UF 4wlaX 200YDL FOLYE
JIUF eBoagox SovDL CER
LOLUF #=fo% ZoovDC POLYE
JIUF +B0a20% S0VDL CER
taOPF wmEL MAVDE MIGA

1000FF +=2X 3J0V[RC MICA
BAGPF 4-5Y Z00VDL MICA
JOLUF eelaX POOVDE POLYE
SIOPF wmlX FOOVEE MICA
JEIUF +=i(X 200VOC FOLYE

udgPF wmik Z00VRE MICA
1UF +BO=20X SovOL GER
L1UF #BpagyX SovOC CER
1100PF +wSX 10gVDL MILA
YTPF +akX EnQVDL MICA

CAPAC]TORaY TRMZaCER GaX5PF 340V PCoMTG

CAPACITORaFXO
CAFACITOR=FYO
CAPACITORSFXAD
CAPACTI TORaRXD

CAPACITORLFYD
CARACTITOR-FXD
CAPACIYOR-FXD
CAPACTITORFED

PO0OFF sedk ZOOVDL MICA
JAUF eBbepny SqvOL CER
30007F ¢m2X 300VOC HICA
LUF +=20% 28yDLC CER

2000PF +=2X 300VDL MICA
LAUF +Bp-20% SOVOL CER
L1UF #Bo-zoyx SovDL CER
JAUF wBpuzo¥ SoYDL CER

alnbmpinl

bRFISEGT

Olbbepi2?
Gledmpia?
DHisFSaiGoRnaNyICR

olbd=gibl
0150=cid]
lbdmiibl
a1%0=0121
OMISFL0iG03D0RVIGR

DHLGFLO2GOBDDNVICR
DMASFaBJoBo0mv LR
LT ELEEY
DMISFRELFO3DOWVIC
0le0=01461

PriSFauLFoRo0myic
Gi50wd} 2y
plabetydi
vlegm22at
DHiSEuTaaspanyiCA

Ipuia2 9/350F NeTQ
DMIRF1p2GORO0NVILR
¢l%os012d
DMI9F3p2Go300NWVIGCR
0140=p137

DML9FROREOBNONYILR
oiRoapigd
0150=0121
oiSoapidl

1904 mg0dn
1961 =0040
19021125
1901 =00u0
1901 =000

CIGOFRwSWITCHING 3oV SoMA 2NJ DOm3%
CIQDE=AWITEAING B0V GpMA 2NB D0w3&
PIODELZNR b, 98y 2y DDu? FDW dw TCE 045X
DEODE=-AWITCHING X0V SOMA N3 0Daly
RIODE~8wITCHING Jov SoMa 2NS DDaXS

DIOPERSWITCHING YoV SoMd an8 DOa)s
PICDE=BWITCHING 30V B30MA 2N3 DO#3%

COlLeMLD 22pUN 5% Oxn% ,1580K, 375LG-NOM
COTL-MLD 27UH 1px Q468 4BS0R _43TLG=NOM
EQIL-MLD 220UM &% L®uG 1550%, 275LGeNOM
COILeMLD SQOUM Sx GEOS 190X 4L GanbM
ol eMLD S00UM 8% GRS (90X UOLGENEM

1901mpp40
1901w00a0
|P02=312%
ieolunpyo
1901 =0040

[

1ni=goLg
19pLapoud

1901=0040
1901 =0040

LU IT A
Slogm0t0?
Plan=0Le®
© Brupupiig
Rrug=nisd

Fldg=012%
Sidp-0iq?
Fldp=g129
Riug=aiyh
LI LT IRT )

(=R~ Rl R

see ptroduction to this seclion for erdering information
FIndicates factory solectol valne




Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

Reference HP Part - Mfr
Designation Number Oty Description Mfr Part Number

Code

EolLwMLD 220UR XX ORal | ESDY, XT7ELGLNQM ELLLL] 91k0m0129

halb Qibpwpidd

TRANBIBTOR NPN 2N708 51 T0~43 POsIpoMK o4Yiy 2NT08
YRANSIATOR NPN 8] TQel9 POmBOQMA 28489 185000038
YRAMBISTDR NPN AT TQ-359 POwongMa 28480 18530003
YRANSIATOR NPN zN708 3] TC=(B PLRRIEOMN 0ATLY N708
TRANNIATOR JaFET PuwlHAN D-MODE TO-%2 37 L3 {2 FLPETH

TRANBIATOR NPN pN7OB BI TOaid PDRlopMW [LYSY ] ENTeE
YRANATATOR NPAN 81 TDwi8 PO=BAOMW 28484 yasdwoo2d
TRANALATOR NPN 2N708 BF TO=i0 PORZ&QMW Q4713 FLNLL]
TRANSIATOR NFN 2NTO& B] TO=i8 PDEJ4OMA 0uTLy ANTOR
YRANBISTOR MPN 81 TDe3? PDuBAOMW FLI 1) 18840003

Ap0) 18%4ag00s
Al 1884wqnid
1L 189401003
13- 1884=000%
Apan 1085=p054

dale t4%4=p00%
AWlT 1854=0023
AbS 1854=000%
-1 18540009
AbBio 1854=0003

arEY=q%a0
313 Taq Wi
G75T=0%24
t73T=0"58
675Tw0AY3

[iha Y EN.LF 1]
075Ta0A97
L75Ta09 2
075t=pfda
DTS T=098Y

07%7+0420
07¥Im0%1b
B757=089%
0757u0¥ud
9757=09NS

6757woNa4
0757 =0030
0757wa¥58
0TE7wd97a
75T w0093

075T=0917
078TaphTH
¢757=0093
b P UL
075 7T=0%40

075700493
QTET0Y52
0757 =0%48
0137 =050
47570924

075T=0%20
0797=0893%
pTST=ndub
0TETeb%22
175T=0942

HEATATOR 100 2% f25H F TCwoestdd FIT TN Clml/AnTbul]e
RESIATOR 4,7 2% ,12%W F TCmpewr) 00 245db Ciml/BaTOmd 7Ol el
RFBISTOR 790 &% ,12%W F YCudsaino0 FLELL Chul/BuTOaTS)wl
REAIATOR 33K 2% ,13%W F TCe0#mi100 20546 Ciwl/AaTOn30LG
REATATOR 54 2% {254 F TCEQ+e1(0 2484 Cual/BeTO=S1RQwE

RESIBTOR {K 2% 1260 F Tiwdewino FEALT D) et /B8aTOmi ol -3
RERISTOR 75§ 2% ,tasW F flheoswlnn FCLTT Cihw) /BuT0wT3ROa
REBIBTOR {K 2X _ta%W ¥ TCuodelon F-1T) Cdwi/BaYOomlnbliat
REBISETOR 1K 2% 1258 F TLAQer100 JuShb Cdui/BaTowiobial
AEATATOR 24K 2% ,4R5W F TCup4=100 2us4b Cldml/8=TOndddinb

RESISTOR 1,.4K 2% 125N F TCRO4=i00 2454k Ch=1/amTomipllel
RESTATOR 470 2% ,12%w F TCO+w100 2usdp C4=iranTOuiTing
REATATOR %1 2% ,125% F TCaO+=i00 264546 clul/gnTOuB1R0=G
REATATOR 43K 2% 128K F TQwdewino FLLTY ChulipnT0u0I02nG
RESIATOR 20K &% ,125W F Teed+=100 FLLLT Clrl/nsTOwdo02a0

RESIBTOR B,8K Zx 125 F TLRO4=1O0 FILLCL Clwl /BaTOmbBD) 8G
RERIATOR 1,8K 3% 1258 F TCEO+w10¢ LTI Cdwi/BuTomib0lel
REAISTOR 27K 2% ,125W F TC=0#=100 24840 CHml/BuT0m2TOESE
AERISTCR 1%0K 3% 125w F flwdewing POt Clel /Butomibniwt
RESIATOR 5y 2% ,125W F TCu0+uigo0 2454h Clwi/8=foaSiRO#C

RESTSTOR 510 2K ,135W F TCEO4siDO 2uBlE ciul /BmTimE)lng

RESIATOR RUNK 1Y 175K F TCEQeaig0 2usus Léul/BuTOgiI3nr
REBTATOR 51 2% 1258 F TERO4=iDQ FIELT) Lidm]/BaTOonbiR0=G
RERIBTOR L,6K 2% 1354 F TCmG4=ido Rasus Ldmi/BuTOuin0]nG
REATATOR 4,7K 2% 125« F TCHpe«io0 FELT Clwl/BaTowitgl=d

RESIATOR %1 2% 425W F TCmQesid( 2usus Ciémi/BaTOeE1R0a0
REATATOR 1%k 2% ,j25n F TCmO+al0D 24544 ClUmi/BuTOa)1802nG
RESIATOR 0K 2% 125w F TCadw=i00 FLLL] Cdmd/8eTOni(0dnb
RESIATOR 106 2% 4250 F TCwo4=iod FOELT Cami/AuTQnlgimd

RESLATOR 1K 2% _12%wW F TCags+=i00D LLTEL] Chal/BuThnipdleG

RESIATOR &80 2% , 129w F TCEO4+al00 20544 Chay/BuTlrbBlinb
RESEATOR 51 2K L1250 F TCutw=id0 T ChmlsduTla51R0nG
REBISTOR 10K 2x ,125W F Tiwos=i00 2u5uk tlal/BuTiwighdnd
REAIATOR 820 % ,t&%w F Tlxm0+=inD 20846 Chal/BwYOnb2lnb
REBISTOR S,6K 2% 125 F TC#0er1d0 FLLLL L4l /BeTO=bb01 el

YRANAFORMER, 5 WMI INPUT 28480 eEDplnmal0n
THANSFORMER, 1 Mrlwd MHT FL-T1-1] phobl=Bg0S
TRANSFORMER, t MWZ OUTPUY 2BuBo pSobi=bon?

E-E-R--R. ] RNEOD R AL = oo E- -0

Ox0al=8004
0S001=800%
030e1=8007

LUl

[ELTYELY:LY] MODULE ASAEMBLY, &C AMPLIFIER 28480 050855080

034a=0119 TERMINAL=ETUD BOL~PIN PRESESHTE 2nabo p3ub=gyly
51GmoR0T } THREAGED INSERTLATDF d=4o ,188.LG BTL FLELT pS1pap2a?
ig¥omiidnd 20ude 1250mi 2bd
So43=0032 COVER, S1GNAL AMPLIFIER 268480 E0nSwa032
T TR CHASDIA, JIGNAL AMFLIFLIER pBUBO pSobYenn3l

oSoadw=does PLATE, END FLELT] 0SUaTHRO2Y

AThy 0BoaS=ni7TY BOARD ABBEMBLY, AC AMPLIFIER [NDT FOR BLET-1 05065e00TY
REPLACEMENT) FOR REPLACEMENT ORDER
A50LT=4080

EAPACITOR=FXD &, BuFesiox 38Sy0OC 14 L1 Y.L 1500685%205582
CAPACITORRFAD poUFewzdX LVDE TA LTELL 150060pKODDGBR
EARACITORFXD 1poUF+20a18% 30¥DE Ta LT L3} 69F 15567

CAPACTYOR=FYXD |UFsmipx 3SVOL TA Shpb® 15001 052 902%A2
CAPACTITORAFID ,22UF smzoy B0VDL POLYE LTTTY] bOICPEZEHOREW2

CApALTTOR=FYE _0484UF +mS5X 200vDC poLYE LCELL FLFLTT 2 T
CAPACITOR=FXD ,033uF +=5% 200vDC POLYE LTI 0ip0=0iBo
| CAPACITOR<FXD _033UF +=%% 200vDC POLYE FLELT] vinhaglng
CAPACITDAFKD p, aUFen)joy ZEYOL TA Shely 1EpDRAEXROS5B2
GAPACITORAFYD 4, 8uF4=0% J5EVOL TA [CFLL) 130RBASEFO3TEE

ATALEY oiBpuwpllé
ATALER 01dp=piog
ATAIC p1dp=011}
ATALCH D1BORGR9Y
ATALCE B1T0u0dde

ATALCH [EVTLY.LLH
ATAIET Slepagibe
Arhrcte [ VT EY 3 -1
ATAICY 21B0=0116
LTAiC10 AL ITUREL

ATALE1Y 0180mp097
AYAYELQ 01 T=00 7t
ATAIEYY B170=0090
ATAICLd o170=0491
A7ALCLN o1Ba=0i1s

Lol B B O

EAPACITORSEND atuFealpy 3EVOL T2 w4288 TR ATEEEH
CAPACITORTXD L0121 YUF w2y SQVOC FLLLL nitomppt
EAPACITOR-®XD ,0252UF w1} SoVDC POLYSTY FLTFLY a17owb090
CAPACITOR=FXD ,01213UF +wdy SOVDG 28480 0170=0091
CAPALTTOR=FxE & ByYF+=10% 3SyDC TA Shpa9 1500685503562

- 5

See introduction to this section for ordering information
#indicates factory selected value
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Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts {Continyed)

HP Part
Number

Mfr
Code

Reference

Designation Qty

Mfr Part Number

Description

AT8 I
ATAMIEYLY
ATAICIA
A7AICLY
ATAIC 2

A7ArERy
ATAYCRR
ATAICRS

4180=p197
G180apiap
ibg=nn]
plad=ding
oiboadiBy

CAPACITORSFXD 2,2uUF+s10% 20VDC TA
CARRCITORFXD 22UFesgoy 3SVOL TA
CAPACITOR=RXL ,padiiF +=B3 20QVDC POLYE
CAPRCITORFXD  p33UF +abX 200VDC FOLYE
CAPACITORFXD ,p33uF 4aby 2p0YDC POLYE

CAFACITOR«FXD yTUF+wioX 3SVDL T4
CAFACITOR=FXD uTUFe=j0X 3SYDL T2
CAPACITORFXC 2, 2UF¢=10X 20VDC TA

Sbaiy
LELL
HM-ELL
FLTTL]
28440

Sazah
HTTLL
Thahe

15002a5x%020A2
15008 anxt0)5R2
292PLAISZ
Glebedibo
tlnd=p180

01Bg=0087
0180=0097
0180w WY

18004 706X9 03002
1800470k 0 5502
1500228902042

1%02e3205
19pda320)

ATRICHR]
ATALCRD
ATAIGR]
hTd1CRg
ATALCNE

ATAITEY
Atdyrcy
ATAIIED

AThigy
LT T
ATALGY
A7ALGY
AThiQE

1%02=1203
190@=-2203

1901=h025
1901=pods

1420=0210
iadowdil e
1820a0214

1834=-p023
1850.p021

DIDDE~ZNR 18,7y 5% 00a7 PhE 4w TENG, 097X
OIQDE=INR 14,7y SX OO~T PO, 46 TCme,057R
NOT ABSIGLNED

BEODE=GEN PAP fgav 206MA DOs7

DIODE=GEN PRP {gaVv Z00MA DQa7

28u8p
28040

akulp
F4-U'1)]

1%01=0025
1%01=002%

IG QF AMP GP BmDiP=p
I aP AME GP BanIp=P
IC QP 4MP GP &=Dip=p

T
28480
28680

1820=021n
1820u021b
HEEILLTRE ]

18540021
1854wt}

2ade
2budy

TRANSIATOR NEN 81 10418 pPOEIGoMW
TRANBISTOR NAN 87 TO=18 POERAOMW
NOT ABSIGNED

NOT A48IGNED

1a%u=g00% TRANATATOR NPN 81
LAS4wDtdd
18%4wag0d

1854-0023

[ELRETLIY]
i) B 3404
i1 =1 5%
D75 Tagbes
LLLLERTL L

078720905
07%Y=a%03
0T8T =g es
018 T=0924
07187 =0924

Ti=39 POEADOMA ELEL L]

paubo
FLIT-1]

1854=0003

LBS4apggd
ILLEENE LR

1654=00¢}

Ciml /8wTi=N102=G
Q498=359
105TRainboR
Gimi/8aT(u%|0ded
Oned=F45%%

ATA1G4
AvAigt
ATA{GB
ATALGY

L LIV T
Ata(pp
LILH
AThipy
ATAiRE

Tahnalatar NPN A TO=18 pORIbOwM
TRANSIETOR NPN 81 YO-39 pOsbaOMHw
WOT ABSTONED

TRANAIATOR NPN 8]

4 L m

To=18 POaSp0MK B8
KLl
FLEL- 11
12997
24%ds
FLLTT

HEAIBTOR BIK 2% L12%W F TCH0walno
RESIATOR 3A3K 1x ,12%W F TCROswibg
REBYSTOR«TRME Sx 9% wH AIDE«A0J 22=-TRN
REBTATOR 51K 2% 1245 F 1CEos=ig0
REAIBNTOR 383K iy 125w F flwosepoo

RESIBTOR 81K 2% 1#5W F TC@0ewlpa
RESIATDR 130 2% ,12%W F TCwow=i60
AEBIBTOR %1K 2% {25« F TCwoeaipd
REBIATOR 1K 2% ,12%4 F Tlwosmioo
RESIBTOR 1K 2% ,12%W F TCaO4mion

O = il O -

ATAyRa
AThyRT
ATALRD
ATAyR9
ATASR1g

Cim] FBaTOnS102-0
Chwi/luTQuiilel

Cldw)] 78eTD=S102=G
Clw] /82TO=10¢1+G
Clmi /BuTO=1D0ixG

2HSde
L]
20Sds
FLLTL
ELLT ]

A7a3R14
ATAIRL2
ATAIRLS
LILIY
LELILIL |

Clw]/deTpr2poant
Gawl FAnTdwgQ0 =G
Cldul /BaTOnInfd=G
CH=f /BmTO=AF2al
Coui /B=ToudatBRaF

0787=gys
0757=0931
GT%7=095%
AL PR Y]]
[T T

RESIATOR 20k 2% .{25W F TCwod=jne
REBIATOR 2K aX _(2%W F T{wtuy0p
REBISTOR 30K ZX _12%W F TCkowmino
REBTBTOR 18,9% (¥ L1250 F TCRO4wl0n
REAIBTOR 8, B&SK 1x 125K F TCWO4mind

2uSle
2UTUL
2d5dh
2u5is
24546

EC R Pk Pl e e

Clmy/BeT0wLyQ0nF
21gd=1 756

Cu=}/@8=TOu|n0Rag
CUmi/BaToulSo2all
Cla}/BaTOn|f02eb

A7AIR
ATh1RYY
ATAIRYA
LTALRLY
ATA{R2p

Cotb=yyon
2100=t 758
G187=09Ts
07570918
075T=09y4

LR EA L]
0787=guit
078T-gvuE
dutbuliy

REBIBTOR 16.9% 1% 1294 F Thwdew|nq
RESTUTOR=TRMR tK 5K Ww SIDEwARJS |=TRN
RESTATOR 180K 3% 128w F TemOswilod
REATATOR 186K gx _125W F TCEDe=10d
RESIBTOR 10K 2% 12%5W F TCRO+alDd

205y
FLELT]
ELLTT
245db
2Ushb

ATALR2,
ATALR2Z
AYALIREY
AYALRRa

REBIITOR 20K 2% 129N F Thmosetg)
RESISTOR 300 2% ,.12%W F TewOd+)00
REMINTOR 20K 2% 125w F YCEO4wi 0O
RESIBYOR §M 1% _125% CF Tomowbng

FALTL]
2UBdL
2484k
Yiady

Clw| #A=TO=3002=G
Clwi 7duTdnilieG
Clwi /BuTind00iwE
DGml/BmlQOUwf

ATAiRgS

A7ALR2Y
ATAIRZT
AThinzn
hrhinze

BbRBapnTT

LELILTTLINY
GhRhennTY
073T=0%40
2100=-1Tki

RERIBTOR 93,.tK X ,i25W

RESTATOR 47,8k fx ,12%w
RESTATOR 93.1K (X 1250
RESIATDR 16K 2% ,123%W F
REAIATOR=TRMR 10K 5% ww

¥ TCmpé=i0p

[ ETIT L]

F TGmgvatigo
TEEQa=l0D
SI0EmdDl 1=TRN

¢38838

2AS4A
LR L:I-L]
24548
28480

PMERSw] /8=TO~03] 2nF

Clul /BuT0=d?52uF
PMESS=] FA=TQuq)]2=F
Cldal /BaT0aidial
floomy 7il

& oo - D oE B

AThindy {ual/8uTimlBode
AThthly
ATA1RAD
ATAIRES
LYALRIL
AThiR1S

67570978 REAIATAR 130K 2% ,13%w F TCRQ4wlO) 24544
UTET=0% 7
A75T-0%24
areT=nd%2
0137=0%08
LTS 1 2]

ohnbulusy
pelad3oh
B18T=08Te
78 T=0955
ar5T=091t

2ukas
20548
FL-T1S
FLTLL
FELEY ]

gusde
FLLTT]
pusSde
FLLILT]
FLLT ]

1637
2q5de
24548

Cldu) /BaTDal502a0
Cqui/RuTOwillng
Chwl/BuTO=i802r0
Clwt /BuTdmli0dws
Chwl/AwTOulbViwF

REBIBTOR 1304 2x 1250 F TCEQewind
AEBIATOR {K 2% 1350 F TEROew100
REETSTOR 15K X 125w F TCwoewiod
RESIATOR 10K 2% ,t2%w F Tomoy=ipg
RESISTOR 16,96 1K 12%w F TCEG4=1pQ

[ g=g T

ATALRA
ATALRIT
A7ALRIR
ATALRIY
ATAEMAg

Clm] /BT O=BbLsIR=F
Clmi/BuTCuln9d=F
Cimi /BmTOmi8Rub
Chwl/lulDudliiel
Chm] 78-TOwd0140

REATATOR B3, 6b6%k 11 125w F TExOe=ltnd
REBIBTOR 1&,9% ¥ 1250 F TCEOsw)ng
RESISTOR 150K 2% 125w F TC=0saito
REBIATOR 20K 2% ,12%% F TCwhewiqQq
RES]ATOR 300 2% 1256 F TCwkbewlot

ATAymay
ATAImy
AYAigys

Q9 Ra3i12%
0737004y
B73T=0%41

REBIATOR 1M 1x 128w (F tCEoadon
REBIATOR B,18 2% ,12%4 F TCupywio
REMISTOR S,0K 2% ,12%W F TCWGe~100

ATA] MIBCELLANEQUS ParTS

TERMINAL=8TUD GHLwTUR PRESB-YTS
TERMINAL BUSHING = TEFLOM) MOUNTS IN

DCui/lmiQtiuF
Cldui/Ba7baB]Olel
Chal /Batiabi0ial

WS —NGEmER

03udwh0d7
[BELENT RS

43460=0037
0340=003%

e introduction te this section for ordering mfevmation
Pt ules Pretory selveted value




Model SC065A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Raplaceable Parts (Continued)

Mfr
Code

HP Part
Numhber

Reference
Designation

Qty Description Mfr Part Number

28480 LELLELLIBE ]

080656013 BOARD ABBEMGLY, PHASE DETECTOR

o01To=0094
G180woil?
01 TompaRo
01BOmbilh
oidbanded?

e15g=012t
GléproiTh
01kdesdto
PiBoepiil
PiBowtilX

oldg=prod
o160=pito
0150=009%
f1bg=paY0
o1s0m=g100

01800100
CELTELLT L
DiboagBsd
21TouglRb
2i80eill

LELELL FLL]
01 To=00058
[ TLTELT L)
Q170=0094
0170%00B%

GL70=0085

1904=0033
1%01=0033

o OB~ fr 1. L -1.'1-3 =

CAPACTTOR=FXD
CARACITORFXO
CAPACITDR-FXO
CAPACITORuFXD
EAPACTITOR=FAD

CAPACITOR=FXO
CAPACITORLFXD
CAPACITOR=FXO
CAPACITOR=FXO
CAPACITOR-FXC

CAPACITOR=FXD
CAPACITORaFYD
CARACITOR=FXD
CAPALITOR=FXD
CAPALITOR=FX0

CAPACTTOR«F2D
CAPACITOR=FXD
CAPACITOR=-FxO
CAPACITDR=FZO
CAPACITOR=FZO

CAPACITOR=FXD
CAPACITORWFID
CAPAC]TORaFAD
CARALITORFYD
CAPACITOR=FXD

CAPAGITORFXD

DIOCEsGEN PRP
OIQOE«GEN PAF

J01213UF a2y SQVOC

2, 7UF+a10x 35VOC T4
LOE53UF wuil SoVRL POLYATY
b, BUFsmidx 35VOC TA

E#F swioX SoQVDEL MICA

LiUF #BpupnX SovBC CER
snoPF +=2% 300VDC MICa
20PF w*=5Y 500VDC MICA
1ooUF+powy 8% ZaVRE TA
1p0uFeppe1 5% 30VRC T2

utPF +=5% Seavor MILA
ZOPF +=5X% S03VDL MICA
J01UF +RGmEBX EOOVDEL CER
20PF »=5X S00VOL MICA

4, fuFe=10% 315vOC TA

4, Tuferjox 35yDC TA
J4TUF 4=iof S0yOC POLYE
JUTUF 4a10% SoyDL POLYE
L22uf 420t SOYDC POLYE
10pUF+2omisY pyiC TA

1UFs=i0% 35V0C Y2

LJAUF $m20% 50V0C POLYE
1Femi0r 35YDL TA

JQUTUF sw20X SOVDC FOLYE
JAUF #a20X SOUDE POLYE

LAUF sudox BovOL POLYE

B0V 200MA DO-7
180V 200MA DO=T

2Rudn
ShEbe
28480
(L
72138

abydo
TEi1ls
FLTT
L1108
okgot

72138
FLTT-D]
ghulo
FLELY
56248

6209
atoge
nlooa
:LLENY
L1

La20%
Bduly
LUEIL
Gudly
BAlL}

8441y

28uB0
286Bg

oitp=gndil
15gD2T5X%03582
0170=0090
j50DGASKRG3RER
pMI8LoBoRaSQONYICR

0iEpanidy
bMisFiojGaspowviCR
G1a0m0370

AVFRSERT

sIFIESAT

BMISE4TOJOROONVIER
blepapdTh
B15ew00%3
tl60=08T0
LSop4TSXq03%02

1500475903882
SSFITAALTS
wSFLTAALTY

40 CPERRUOREWE
wPFIS5LT

15001 05X9035AR
GO1PE{QUDRSRS
tSgP1aSx03TAR
602=4730RSn2

s1rELIOdORSNS

B IPELO4CRENS

1901=00%1
19170033

28ubo
FL:IT-L
£846D

1901 =00u40
1961=p000
18 1wn00

DIODE=AWITCHING 30V SoMa pNA D0a35
DIGDE=AWITCHING 3oV SoMA 2nd D0=35
CIODEBWITCHING 3o% SoMa N4 D0m3s

DIDOEaGEN PRAF {poy 20oMA DO-T
DIODE=GEN PRP 184V 2UOMA DPO=7

CORE=BHIELDING BEAD
CORE=ASIELDING BEAD
GORE=ANIELOING BEAD

TRANSISTOR NPH 31 TOwif PDa3GLOMM
TRAKBIBTOR NPN B] TDwi8 PDAXbHMW
TRANBIBYOR NPN BI1 TDwi1d PDa3boMW
TRANBIBTOR NPN gNT0S B1 TDwio POEZHQMA
TRANMBIBYOR NPN 2NTOS 51 TOw14 PORS&0Mw

TRANBIHYOR WPN 2NT08 &1 TOa18 PONILOMW
TRANBIEYOR WPN ZNTGS S] TOw18 FORXpQMA
TRANGISTQR NPN 31 TOw«18 PDEI&QOMW
TRANAIATOR NPN Bl TOwlB PDEI4QHW
TRANBIATOR NPN 81 TOr18 POS3IGOMW

1900000
190iap0a0
19010040

19010033
1901i=0033

170w0029
¥i7aw0029
9170=0029

[EYDET-LY ]
1850=0083
1854023
185%0=000%
1454=000%

t901=0033
1901=0033

HEELD]
FLELL]

#170+0089
Vi70+002%
91toup02®

phuba
28480
FL.ELL

[LEEE T3]
1854w0D2d
1ESU-002Y
ANTOB
anNToé

FL.LT-1]
FLIN-1)
FLLT-L
GHTLS
p4712

kY1l
G471}
RAuAY
28084
FLELL]

whToe
2NTO8
1h%urpGR Y
1854uppid
10640023

1ASQ=p00%
1850-000%
18%0=002)
18%0w0023
105d=9021

FLTE-1]
FLILL]
28UED

[T
1S 5e0 008
1883=0005

TRANBIETOR NPN 8] TOw1B PONZGOWMW
YRANBTATOR PMP 2N941 3] TO=14 POR2SQMW
TRANSISTOR PNP 2N94) B1 TO=1A POw2%SQrn

18%0=p02}
18530005
185300008

LI L E-E-B b B B X-E L PR ke D ~ O Ll el Pl [T X & 4} ("B L~ R ]

0T5T=pR4d
07570987
0T5Y=0%57
0T%T=04587
07570999

AT8T=0did4
QTETRQASG

R N - )

REBISTOR
REBIETOR
RESIATOR
RESISTOR
REBIETOR

REAISTDR
REBIATOR

LK 2% 15w F
24K 2% 15w F
2aK 2x 425N F
7.5 1X (12%W
JoK 2% ,128W F

12,1% 1% 12%k
2 AN 1% 128w

TCAGwwl0Q
YC¥Dewi0D
TCagr=100
FoYCmpanli)
Teat+«]00

F TCEaewi0d
F TCEQ#nily

DUBLe
2446
Fr e
U548
2uT44

R4the
ELLEL]

Chml fRaTOrigbdu=G
Liml/BwfOuidpduk
Clmi /BmTOwd4QRub
Clwl /BwTOuid752uF
cla] /BuT0u300dnE

Clel/BuTlwidlduF
Chwl/BuTOwg2) 2=F

28039
FLLELL
FLL L]

2ipami 775
Cinl BuaTouSbR)=C
Ldmi/BuTOmiiOEwE

REMIATOR=TRMR &K 5% WW TOPwdD] j=TRN
REBIBTOR 54 1% 4250 F Ylw0rwitd
RENISYOR 10K 2% (25w F TCROe=1D0

REDISTOR 7,%K 2% ,125¢ F timdsmido
REBIATOR 104X 2x ,125W F TCmosmig0
RESIATOR 10K 2% ,125W F TCE0#=100
RESYATOR 100K 2% 135K F TCEQ4e{pD
REATATOR 3%0 2% ,12%W F TCE0=100

REAIATOR oK 2% 1250 F TCEG4w|g0
RESTATOR 0K 2% ,125%W F TCeo#=100
RESISTOR 30K 2% ,125W F TCuG4wl 00
F
r

F1004177S
0757=08%4
oT8T=0008

Q7570905
0YST=09r2
0¥5T=pn o0k
N75Te0¥72
078740914

FELTTY
LIS
2454n
FLLTT ]
24548

2454e
FALELS
LT
FLLELL]
FLAL]]

Cim) /0uT0=TE01=G
Céml/BaTOwlO0E=t
Liwl /0aTgujp02=C
Clwl/BuTdni0 2
Chnl/BuThn3R{nk

Clhwl/B=Thagdodel
Clu)l /BuTOml0lieE
Clhm} AB=TimiOid=G
Clwl/BuTOmid]wl

CHut/BafOmiopdet

7570997
015T=0%08
0787ap9an
0757r=0907
0137490k

oYSYegRla
N75Tmpe3s
0797=00%7
015¥=)r5a
079 T=onid

RESTATOR Zo0 2% 1254 F TCeoesion
REAIETOR {gk gy 1254 feed4ning

O DO SO0~ O e

CHui/Batheldndeb
Ciw] /BuTO3001ag
Clwi/BmTOedang-6
Cu=1/Ruilimprdgai
Clwl /BuTO=T01mg

FILT Y
ETErTS
24584
FUSub
2454e

RESISTOR joX 2% 125K TCRo4aibo
REBLATOR 3K 2X 125w F TCEQ+wipD
REATATOR pdk 2% 125w F TCRO4wlfD
REBIATDR 27% 2% ,12%k F fCad4s=pdl
RESISTOR 390 2% ,12%W F TCuG+y=l00

-3 TN T L]

See introduction to this section for ordering information
*Indicates factory selected value




Table 6-2. Replaceable Parts (Continugd)
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Reference
Designation

HP Part
Number

Qty

Description

M¥r Part Number

LBR2 G
AbRZEY
ABRDE
AERTY
haRip

ABRY|
L8R3
LLLER}
ARRI4
(11311

ARR3e
ApRyy
ABRYA
ABRYY
ABRY4n

[YLTI
(YL IF]
ABRyy
AsRay
[TLTY ]

LLLET)
AaRuy
[LLY)

ABTY

Lk

Aty
anla
fL 1+
aly

A9CR)
19007
(11331
A9CRY
ANCRY

ARy
AOCAY
ARCAA
(LI
LLIT3Y ]

ASCIA
ADCI1B

aeuz
ana%

ARy
AR
AgRy
AQRy
ASRy

Afty
ioRy
1Lt
[LLL]
AGR{p

(L3R
[LLIY:
LoRy 3
AgRyg
A¥R1%

AoRL g
AqRL7
AGR{A
L LT
APR2Y

AQR2y
A9R22
ATRZY
AGRRY
LL L]

Ao

D75 T=0f58
018705y
07A7=0%38
LR LT
[ELREILH ]

o7EYape2e
015 Taglan
[ LY
07570952
2Log=iTT?

PATRLTAYY
RTETm0?52
0TS 70952
B8 epVbd
78 Ta0985

075 Tudbu
0FETapess
210g=-1923
a2 tapond
[REFETAT Y]

[T LERTEY
075 T=pWaE
1% tapany

F0o=03d0

UL LT EE )

LIET LY N1
M150=0t 1
GiTo~0044
dlb0=p)a)

170220025
ILLIETTIT
1901 ag0up
1991=040
1901=00u0

190 w0000
1901 wptiing
t902ag040
1902=0000
1901=ppdn

1855-00440
1855-0049

18%U=pp0d
1453a00bb

015T=097)
815 Yag9es
2100-165%
OTETepi0h
L34 EETAT Y]

073T=0%72
0757=0809
07570824
Goge=3127
2100wibbp

A7ETupY24
07570959
075 apRit
P?ET=n Bl
078 up%ul

0757=0010
015 Yapuan
a15t=092y
073Tmp924
3I8T=0%u0

0737=091%
a757=0934
07870955
6757=0 955
¢187=0955

0G!05-6013

-0 oo o> oo~

E 0 =EE 4O

P T e T S

— e O

&~ B o

- - Rt LR R R-g=NrEE Y T]

REBISTOR 27K 2% 425K F YCwow=ipo
RESIBTOR 24K 2% L12%w F Y{moy=1p0
RESISTOR 3k 2% 125w F TlwGe=loo0

REBIBTOR §,%M 2% L12EW F TCwl+ajto
RESISTOR 1,5 2% _12%w F Tiwgewio0

REAIATOR t,.5K 2x 125w F TCoo4s]Qp
RESISTOR 1,5% 2% .12%pw F TCmQe=5D0
RESIATCR 15K 2% ,.i12%w F YCsG+=100
RESTETOR 15K 2% 125w F TCmdaaipp
REBIBTOR=TAMR 20K 5X wa TORaADJ] 1=TAN

RESIBTOR 23,7 iy .t2%w F TCwps=yo0
RESISTOR 15K 2% ,12%% F Yiwde=ino
REBISTOR 1%K 2x 1250 F TCHOrwion
RESISTOR 41w 2% 1250 F TCuosmi0p
REBLIATOR ik 2% _125W F TCEQ=1f0

REAIATOR 47K Y | F TCRgeaiin
REBIATOR 20K 2% 129K F TCHO+w10D
REATATOR-TRMR ZgK 5% WW S[0E=mADJ j=TRN
REBIATOR % {X _ww CF TCmge%0p

REBISTOR S4K 2% 125w F TCED+mi100

RESIBTOR 23,7 1k ,13%W F TCof4=idD
RESYATOR SiW 2XY ,125W F TEmQ4=yq¢
REATISTOR 2K 2% 1254 F TLeQewigd

TRANBFDRMER | vy &0 CPa

BOARD ASBEMALY, INTEBRATOR

CAPACITOR=FAD ,yUR +uifX RooVDE PDLYE
CAPACIYORAFXD ,tUF +Bowd2o¥ S0VDL CER

CAPACITORAFXD ,SUF 4=10% &00VDL POLYE
CAPALIYOR=FXD ,pIUF +=10X 2OOYOL POLYE

DICOESFINR {0V 8% 0O-7 POm_4W TCE4 peX
DIGPE=-BWITCRING 3Q¥ BgMA ZNS DOw4%
CIOCE=SWITCHING XpV %pMA JNE CO-2%
DIODEBWITCHING 0V SoMa 2N& DOe1S
DIODE-BWITEHING ¥V SoM4 2N DOaX%

BIOGE-IWITEMING 3pv SOMA 2NB 0OOe3S
DIOGESSWITCHING Zpy SoMA 2N8 D0m3%
SIOCE=ZNR jdy Sy DO=T FOW_ 4y 1CEy_0%8%
DIDDE=NR 14y Sx 00=? PDE 4y TCW4 0Sb%
BIODE«BnITCHING 3ov SoM& 248 DDL3S

TRANSISTOR-IFET DUAL N-CHAN D-MODE 81
TRAMSISTOR-JFET DUAL N-CHAN D-MODE 51

TRANBIATOR NPN AT TOs19 PREBODMK
TRANGTATOR PNP AT TOm9d POEaZEMN

RESIBTOR 100K Py 1350 F TCaGemio0
REBIBTOR S1K 2% 125w P TCwOwewiqo
REBILTORTRAMR 2oy 5% ww BIDE=ADJ 2a«TRN
REMISTOR TaK 2y 1254 F TCNGyelQR
REATATOR %1k @Xx 1258 F TCwO4=igo

REAIATOR 106K X ,J25W F TCEQ4m100
REBIOITOR 240 2% 1E6W F TCEQew=i0d
REATAYOR M 2% ,135W F TCRO+~100
REATATOR 4, ¥3M 2% 12%W CF TCEOw1340
RESTATOR-TRMR Epk 53X we BIDE=ADd 2xaTAN

RESIdTOR 1K 2x 125w F TCwOws1R0

REBIATOR 30k 23 ,12%W F TCudawlon
RESIATOR 5, iK 23 12%W F YCmo+4=ioQ
REBIBTOR 10K 2% ,12%w F TC#0+wipo
REAISTOR 16K 2x ,42%w F TCEQ+=180

RESTATOR 1,8K 2% ,12%W F TCwO4=100Q
REBYATOR 10K 2% 125« F fCude=100
REBIBTOR 1k 2% .12%w F fCmp+=f00
REAISTOR 1K 2% _125W F TCAQ4w1QO
REST1ATOR 4,7 2% 125w F TCmQeaino

RES[ATODR 3% 2X _125N F TCug+aind
RESTATOR 2 J% Q125K F TLue+=100
REBIATOR ROK 2X ,125W F TCwgewipg
REATLTOR ROK X 12%W F TCkos=100
RESISTOR oK % 1250 F TCmbesigo

OBCILLAYTOR ASSY! 5 MH: FACTORY REPAIR ONLY,
FOR REPLAGEMENT, QRDER HP PART NO. 00106-5004

Con]l/BaT0a2T02ng
LAml/BalDagudes
il /8uT0mIDLl =G
CHwyfauTDmiS0Ll~E
Glwl /UuT)wl501=6

Clmt /BuTOml%Ol el
C4mi/BaTln1B01=G
Coml/BaTOwibidRat
Chal /BaTowibORet
2190=4777

PHES S| /8uTOwdIR =l

Giwl /AxTOx1B0Zw6
Clay/B=T0=1802C
Cuei/BuTludT0del
Clat/BaTiuii0Rnl

Chm | f8mTlmUTaR=0
Cimi/BaTOwZn0dat
glon=-1983%
[EFAETITT
Cami/AnTiuS102=6

OMESSa| /RuTlwdIATwy

Clml/BeTpedigieh
Cu=L/B=To=2001 =G

Gloo=0340

05naSes0ls

plbomafad
n180=0121
olT0=Gous
Glbomgiey

L90R=p023
L9pLagoad
1981w0040
19p1=0040
19plspode

1901040
1R01=0000
1902mb oAt
19020000
1901-0040

1855-0042
1856-0048

1840ep00%
1853 wd0bt

Liwl7aeT=1002~G
Chwl/BaTOnS102wG
1057Paiwidny

Chai/BaTDeSh02a0
Clwl/BaTDuBiodet

Clul /BaTOn|02=0
CU=t /R=TOuZying
Cuml/pmTO=1f0] el
De=l/8ad?Sdns
35TRaato}

Chal/BuTiwli0inG
Limi/B8nTowdn0ideb
Cldwl /8nTonS101=6
Caml /8Ta={QhEn=G
{im]/BuTOulfOdnd

Cdw]/p=T0wiplled
CAm] /BaT0ul0QZ=G
Cle] /B=T0uitiiaf
Cdmt /BuTOul0lab
Clel/BuT0rdT0tind

Clal /2aT0w300iab
Cumi/BwTOa2Dfing
Flay /BaTpagdQanG
Cla]/8=T0=RQ02=8
Clw] /BuT)=200R=C

00106-6013

Seecintraddetian 1o this section For ovdering imformation

Fludicales Factory selectod value




Model 5065A
Circuit Dlagrams, Theory, and Maintenance

Table 6-2. Replacaable Parts {Continued}

Egi?;ﬁ;‘fiin ﬂﬁnfﬂ';tr Qty Description Mfr Part Number

BOARD ASBEMBLY, GONTROLLER LELEL T T L]

CAPACITORSFXO _oSUF )% 300VDC MILA OMEaFSIFaRQaNVICR
CAPACITORFED _oXauf +wdX 100VDC MICA 0lbhazarh
CAPACITORSFXD  nZulF +wdX t00VOL MICA Qlaom2aTh
GAPACITOR=FXD  odUF emi¥ J0OVDC MICA DM3oFaudFa00WVICR
CAPACITORRFXD 4, TUFswloy 3FEVOC {300475%903502

CAPACITOHFYD 4,7UF =0} 35VOL 15004754903582
LAPACITORSFXD 4, TUF+#=i0% 35VOE 15004754902%5482
CAPAGITOA=FXD o, TUF+wroX 3BVOLC 1560475290 3882
CAPACITOR=FKD o, TUF+w;aX 3EVOC 1500475290388
CAPACITOR=FED 4,7UF+sto% 15V0C 150b4751903582

CAPALITOR=FXD J0OPF 4u2% J0OYDC WMICA BMISFL101G0O300NYILR
CAPACITORSFID 100PF a2k 3GAVOC MICA PMISFI01G0 BNV ILR
CAPACITOR=FYD @, 7UF+=10Y% 1EVDC TA 1500475290258
EAPACITOR=FXD 4,7UF+=101 15VOC TA 15004751900562
CAPACLTOR®FXD o, 7UF+=miDY ISVOL TA 150005 N90 0882

At [LLTY ERY-F1)

Aj1cy 0140mp158
A1163 016amBaTh
AiCY Olbo=2278
dpic 01400188
Atics 01BD=gibe

hiiCh 0180=0100
a1y D180=0100
Aj1CA d180=0i 08
AL1C® 018p%0100
Af1CH0 01B)=g100

MiC11 olugabiTe
ali1c12 01ug=0176
A1C13 0180=0100
ALicid iiag=qlon
L8111 ] 01afd=0100

A€y 01800100
AliC1T D184=0100
(13131 0180=0100
ALRCLY 01Byag2es
(381 01Bg=gid

Aricay 189m0t 00
ANiC22 0180=pn100
411823 0184=0040
ALIERY b180=p04%

A11CmY 1901=002%
A1iCAR 1901 mphas
AL1CR3 1901=0028
ALICRY 19040028
A1ICRS 1901+0025

ALIENG 1901 =025
ALIERT {90 =0038
AL1CRE IRLIRTLFL

Apiay 18540028
ijtar 18%4w0023
Ariga 188U 23
LIR1-1] 1884mp023
Ay105 1884=0023

Ayity 18%4+0023
A$1Q7 185020030
41108 185420039

Arimy 081t=177Y
ITILE] oAl1ey 7?7
Ay1®3 aBlympbnd
LIsLD] [LISTF{T}
A tRE» 01y =250%

[181.1.1] ILIRCE] T
LIS} 07370093
ALiRB 07570893
At1fy 75 a0 749
AL1RtO 079T=n04%

LIS LIT] 075Te003e
ALimig 075 Tw0o3e
AlIR13 075740934
ALiRLY 075¥m093)
ALinas 07%%ep 958

ALiALe (¥4 ETLI11
ALIRLT 67370980
LILAL o713 YapRa0
hppRL9 078 Tm %04
ALiRdo 07%1a0%00

CAPACITORFXO o, JuFes=tox 3SvOC T4 1500475%903582
CAPACITOAXFRD o, 7UF+=10% 35YOC Th 15000 7539035682
CAPACITOR&FD a, 7UF+=i 0% J5Y0L T4 1500475 R0 1582
CAPACIYOR=FXD Z2UF+aiDX LSVDC T4 1500226%901%82
CAPACITOR=FXD 22ufe=ifd {SVDC Td 1540 AeXPHLIER2

GAPACITOR=FX0 4 7yFe=i0% 33v0L T4 1500475%903582
CAPACITORSFXD 4, TUPe=io% 3SYDC T4 1500475x903582
CAPACITOR=FXD ZOUF+TS=ioN SOVOC 4L J0p20eG05000E
CAPACYITORSFXE ZouF+7S=i0t SOVEC &L ELTRLEL LT

DIDOE=GEN PRP 1g0v 200MA DU=7 190{=00d5
DIOGE=GEN PRP joov 200MA DOm? 1901#00&5
GIODE~UEN PRF 100V 200MA DQw? 1901=0025
DINGE=GEN PRAP fa0V 200MA DOw? 19030025
QINOE=GEN PRF 100V 200MA DOw7 1901=00&5

DICDE=GEN FRF 100V 200MA pOa7 1901=0085%
DIORE~PWR RECT 400y TSAMA (=29 1941 =0088
DI0AEaPwWA RECT 400V TSOMA DO=29 {90)=0028

TRANALIATOR NPN TO=18 PORYGOMY 18%54wod2}d
TRANATATOR NPN TOwtd FOE3ILOMA 1854wq02 3
TRANSIATOR NPN TOwi8 POEIOOYW {B54wa023
TRANALATOR NEN TO=18 pOR3&QHMY 185Uw0023
TRANBIAYOR NPN TO=18 POER4QMy 1854=0023

TRANSTATOR NPN 81 TQwi® PORI&OMW 1BE4wOn2 3
TRANOIBTOR WAN aN3DS38 81 TOw3§ PDeW 2N3053E
TRANGTBTOR NPN 2N30535 81 TOwX9 PDaIM 2N3D533

3
3
L}
a
[l
3
]
5
3
h]
3
L}
9
3
3
k]
]
]
3
]
&
3
3
g
L]
F
4
F
2
2
2
s
L
9
9
»
[ ]
9
[}
?
T

REBIATOR Q42,495 1% 405K FPwW TCmpse=ig CLIREIN A
RESLATOR 962,475 1% LOSK PWW TCa(4aid 0811=1177
REETOTOR 390 1% _125W PWW ToRg+aiq £35w1 2Buln3byal
REBISTOR 390 4% ,t25W Puw TCeotaid 1351 76=DudV uf
REBISTOR 430 31X 41254 PWW TLmoweyp 1384 /B0auyi=F

RESIATOR 180 1% ,125¢ Pww TEEQ¥=10 1331 /BalintBinF

RESLATOR 51 2x ,128W F TLsgewiQD Cdml/BaToa51R0wh
RESISTOR 5y 2% ,12%9 F TEagewlq Cdmi/BaTiwdiROeG
REBIATOR & 3K 2y ,12%W F TCE0e=i0 Ldwl/8aTO-4301a0
REBISTOR #, 3K 2% 12%w F fCage=100 Clmt /BuTDedaplel

RESISTOR 4a3K 2% 125W F TCaGewi 00 Cump /AT0ry30L=G
RESIATOR 4,3k 2% 125w F TCad#s10 CH=t/BuT0aldi0iag
REBIATOR 2K 2% ,12%« F TCwD+wl00 LHe} /BeTOmZ00lwG
RESTSTOR 2% 2% ,12%w F TCRO4=10R CAm| /B=TOwZ001wG
REAIATOR ZOK 2% Lt2%W F TCEQem100 CHnt/BaTiwd00deb

RESIRTOR 20K 2% ,125m
REALSTOR o0
RESIATOR 100
REGIBTOR 150
RESIATOR 1%0

RES1ATOR ¥&0 TERQ¥m1DE Luwi/BaTOmdb)wC

F TEWge=]0a Cdnt/BaTladbgdet
r
F
F
F
F
REBISTOR 340 : TCRd4-100 Cini/BuTOndbiab
r
F
F
F
F

TE204m100 Cunt/BuTimliet
TERO 4Ll Cdml/BuTOwipi=C
TEmppuipg Chwl/BuTle)S1ab
TEmge=lnD Cinl/RaTOntS)ert

a7iT=0%1}
o787=0"11
079T=?1}
0737=0%13
4757=p9u8

RESLATOR 3ab YLday=ipo [l /BaTgmdbial
RESTAYOR Zed TimdewinD Cim] /BuTOmBb=G
REBIGTOR 10K Temaewlog Clul/8nTdml0DEnG

TEEgyw1 0D Cue]/EaTdulodnG
RESISTOR tak TCEY+w1dD Cdu)/BatonlBoZub
RESISYOR LAK . TEED¥m1QR Claf/fulfi=lBOfeb
REBISTOR 1K 2% _ 425w F TCRO#w100 Cum)/BaT0ml(0leb
REAIATOR JK 2% ,12%W F TCa0+wlo CCHet/BeTOmlDOlnG

RESIATOR 4X 2% 1250 F TCEO*=100 CéalsBmToatnoiab
REATITOA §,5 5% 2w Pl Tikgemdoo BHApaiRSe S
RESTATOR 14 2% 1258 F TER04=100 Cdml /BaTdri001=G
REZISTOR 1,% BX ZW PW TLEQ4=d(O BrimamiRE =)

Arimdd 073T=QRud REZISTUR 10K
ALIR2T 077 -0%8d
l[lﬂ!l (LT T LT
s 07870924
FYRLET 074 Tw0924

Ay1R3y 07 T=0224
A{1RY2 8 1winbl
431033 oYS =924
[SRLET] [1ISCIT 1)

oo Iy A E S [~ - [ W - ] -1 Lok - -y -] - WX oL

Sev intreduction to this sectivn for ordering informalion
#Indicates factory selected value
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Model 5085A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

HP Part
Number

Mfr
Code

Reference

Designation Qty

Description Mfr Part Number

412 FOR CALL-OUTS OF COMP., 5EE PAGE 620.

50e8=0020

1603030
Qlbdm3ads

MODULE ADSEMBLY,

GAFACITOR=FRTHAY
CAFACITOR=FDTHRAY

BAUFFER AMFLIFIER

SO0OPF +8p =0k 200V
SO0CPF +80 =20% 20DV

050b%=bon

0le0=3038
ale0w30ln

12500901
128p=0704
i2%30=q%p1
t12%0=0%04

CONNECTORRF AME M AGLeWOLE=FR S0=UHM
CONMECTOR=RF DMB M BGL-HQLE=FR Soafpd
CONMECYOR=RF BM3 M BGL=hOLE=FR Sh=fnd
CONNECTOR=RP BMp M BGLwHOLE=FR SOadHM

12%0=0%0]
1250=0901
1250=g90]
1250=0%0)

ALY MIBCELLANEQUS PARTY

FLATE, END
CHAMBIR, BUFFER AMPLIFIER
COVER, BUFFER AmPLIFIER

BOARD ABAEMALY, BUFFER AMPLIFIER
CMOT FOR REPLALEZMENT)
FOR REFPLACEMENT ORDER 085046%=0020

CAPACITORFXE  oiUF +BOw20% {00VOE
CAPACITURLFYD ,41UF +BO=20% 100VDL
CAFACTTORRFXD oiUF +80=20% 100VDE
CAPACITORFYD ,0tUF +80m20t 1oovDE
CAPLEIYOR-FXD ,01yf +BO=20% 100YOC

CAPACITOR=FXD  p1UF +80a20% 100YOC

Sono-2059
05u45=0001
OS0RS~0002

LELTTETHH

S0A0e20%5%
LELTYET -1
[LLLLET]-IH

LI LY LLITLETLES)

L3R LI
Aryagly
[F% T Y
(TR
AL 3ALLS

AL3AyCe

¢13p=po93
F1%0=009%
013 p=009)
01%0=p093
LELT.LET.LE]

21530-009%
[ ILTEL-LLE
41%0w0093
0i50«00%}
0150=Qpvl

ooSoo

91500093 ol%0w00%3

AL FALCTw
AyJAiCan
A13ayCw
h3A1CHD

[SRITISE
[SETERS ¥ ]

AtSaitny
[YE TR H

Mgl

I
Ai{S410)
A{BA DY

IR LI
I 1LY
A1XA1RY
A1 Rg
At3AiRE

AL3AL R
AtRAIRY
A13AIMY
hiiatne
ARAIRID

LIF LI
ALSAIRY2
ALBAIRY)
ALIALRLG
AtBALmiS

ALIAIAT
LIELILIN
PR ETLIT

A3ALTY
AiSayTe

(3]

ALécy
Y]
Atdcy
A18cy
AracY

AaCHY|
Aagpa
AyaLRy
A19tRa
[ILIL 1]

Ajatme
biGCRY
Ayatha
ALacee
AtaCkig

[FLLELIEL]
d140=2204
¢1%50=0093
01%0n00%3

¢150=0121
LALEELE L]

1%02=149
1901=0040

Fia0=0137

18840092
1884an0%2
1858-00%2

aTST-glYY
0?5713
01870014
01370893
a757.0917

07570007
07157=0%24
LELAL])]1]
0757=091Y
LELALL LIRS

2151=ppy
LREAATLED ]
07570048
07870048
0757=0043

078TanMiY
073T+0¥38
0¥8ruy9ae

bolo3=BaoT
o1 ofapp0?

PLLIY LEY B

0180=0117
21%0=p121
CiBgmpily
o180=010h
Gi{Bougine

1900040
19%41=0040
1%01=0049
1R01=00a0
1901i=m0 080

1902=0030
190d=041
1901ag0d0
19010040
130 1=0040

- [-RT} =2 -N- 1 1]

-

Ed
4
2
4
L]
L]
a
3

ol Gl 0 e

X o0 de ol Rl o

CAMACITORWI KD
CAPACITOR-FXG
CAPACTITORaFXO
CAPACITORSFXE

EAPALTTORAFXD
CAPACTYOR=KXD

UUP ewgox 1KVODC FRR
100PF +=5% 300VDE MICA

LO1UF +80e20X 100VDC CER
(01uF +8b=20% 1nOVDC CER

JAUF yBHw2nX SoVDC CER
JOtUF #BompaX pooyOC BER

PICDE=INA F,09Y SX DO~7 POw,iW TLa+, 037X
DICDE=-BAITCHING 3OV TOoMA EN3 DO=3S

EDTLLMLD iMM Sy DEbD ,190%,44L5=NDM

TRANSISTOR NEN 81 PORZoqMW FTebQOMHI
TRANBIBYOR NPN A7 POmZooMN FTRR0OMHI
TRANATATOR NEN B PORZOCMA FTRbgoMHI

RESIATOR S 2Y 125K F TCE{4-100
REBIBTOR 4o 25 1230 F TOROsaipd
REBIRTOR 3,38 2% ,12%W F Thage=idn
RESTATOR %1 2% _12%W F TCegemilt
REAIBTOR S4n 2% 14508 F TCEQ4=iQp

REATBTOR 200 2% ,135W F TCags-lgn
RESIATOA 1K 2% 13%w F TCulemidyg

RESTRTOR E2,1 1% 1230 F TCwbes=idp
RESIBTOR 10 2x ,12%K F TCwpe=10D
RESTATOR 510 @% 125w F Tewbe=i00

RESJATDR 940 2% ,125K F TC@0vay 00
REBIATOR 910 2% ,125W F TCMG¢=100
REAIATON 82 2% _{2%w F TCajewp00
REBIATOR &2 2% _125¢ F TCude=100
REBIATOR 51 2% 129K F TCub+=1p)

RESIATOR 510 2y 1250 F TCwoemino
REATATOR 3,9K 2x . 12%5H F TEmp4aioo
REZIATOR 3,98 2x ,12%n # TCwo4myDd

TRANBFORMER, POWER AMPLIFIER
TaaNBrFORMER, POWER AMPLIFIER

BOARD ANBEMBLY, LOGIC

CAPACITORaFAD 2, FUF+=10% 3SVDL Ta
CAFACITOR=FXD _jUF +Bo=3p¥ SovdC CER
CAFACITOR=FRD 2, 7Ufe=10% VDL TA
CAFACITOR=FXD AOUF+w20Y 6YOL Ta
CAPACITOR=FYD pOUF+=20X LYDC T4

DIODE-3nwITENING SoMA ENa DO=X%
DIQDE-BWITEHING KoMd N3 Do=dS
PIODESANTYCHING SO0MA N3 00e3S
DIDOE-BWITLHING E0MA NS (0Omlg
DIDOEwBWITEHING S0Ma NS pO=15

OIODEw2ZNR 5,76y Daw? PRA, 4w

LIDDE=AW]TCHING
DIOBE-AWIYEHING
DIUDE=BWITCHING

DIODE=ZNR S,11v 5% DO=? POm iéw tCE-_oBAZ

16V SoMe 2%A DU-3s
1y BOME INE BOw3S
30V S0MA 2NE [O=3S

Tilgpad

bleQugRil
41%50=0093
[ I LELTLE ]

DtSp=p1Rl
019040093

1902=3149
19010040

Hla0=pidy

185degpe2
145d=0092
18%d-0092

Clmi 78uT0nS1R0=G
Ciw) BmTOadbinb
C4mi/BuThulR0ink
Clal/8stonSiRond
Ciml FBaTOeBS1ink

Cami /p=TQudi~G
Cowl/BuTQ=1001ug
MFuCl/AnToegddlay
Cdwl/BeTOwSiLG
Clwl/BuTaS]1nG

Cldw) /8wTh=911a8
Fdmi/8wTOwl]iwi
Clw) 78=T0wd 2ROwE
Clel/BuTlwBdR0wG
Ciwl/AwTOnSIROG

Clmi/BaTiabyiel
Cim) /BuTOu3V0ined
Clirl 7BaTOm)P01 G

gai08=pooT
oo1p%«B007

05063ub012

154027 %a90 %8R
f1%o-nidl

15602THAY0IRAR
150De0aX0000RE
1500bobaononB2

190iagads
1901=0g40
19p1=pi00
1901=00uD
19gL=-0040

{902=0034
190@=0041
1901-0000
1901=004¢
1901-0040

Sew introduction Lo this section for ordering infurmation

*[ndicates factory solegte

d value




Model S0E5A
Cir¢uit Diagrams, Theory, and Maintanance

Table 6-2. Replaceable Parts (Continued)

Reference
Desighation

HP Part
Number

Qty

Description

Mfr Part Number

AL4CRLy
A18CRY2
A15CN1Y
ALBER1Y

At401
Al hge
A{4ay
Ajdag
Ayacs

Ayaoe
Aj 407
Aydos
A1459
LYLI-IR ]

Aadyt
AjuRyy
414013
Alddiu
nags

ALRa14
hihay?
Arsoi 8

IYLLH
[ILLF]
A14R3
Atdng
ALARE

Aiihy
ALdRT
EYCLI}
(3L
ALakyg

Ay ARy
YL LIV ]
RILLiE]
ALamia
Arunis

3L LI
hpumy?
A14R14
[YLLiL)
AiUR2D

[TLLE T
FYLLEY]
ARy
ST
ALUR2S

FYLrTY
AL4RE?
ALiRgs
ALOR2Y
LFCLET

LILLE Y]
Ajanid
ALARYS
4R34
AYamys

L
MHRE?

(33 ]

k190
A5G
A15e3
Ay SEn
13811

ALSEa
ayacy
LT%-14]
[ 1% 1-1)
Af3Cy0

LY

19010040
190100040
I LLT T
1902=304

1854p0023
1854wi02Y
1054ag003
1854mgpon

{853np00
1B9dwp023
185020003
1850000l
1853a0001

1854mb 03
18%0w0003
1854=0003
185d4ap00d
1854=0003

1854=0003
10%54=p043
14540092

0T57=p959
B7ET=0%72
7IT-0948

DY5TmpR4l
o75¥=095T
2100=1775
0757=0%03
078T=0%14

0757 a0 98%
G757=0 988
78 T=psT
eY3T=0%57

07570972
¢797=07%%
0797=0737
737=09%5
0787=0913

07570957
7870987
73T 9%8
07%7=008?
@787=0%48

$78T=0Phe
GTETR)YEE
075 ¥
075 Tap Pu)
0737 =i b8

075T=0%8
BT57400%2
79T=0957
RTETw09P4S
075T=0%24

0737=0Y55
[RE YA L]

050N~ bOLS

0156e00%2
0t8pmi?
plid=Digs
plagmpi1?
pl80=0117

DiBdamgy0R?
01600127
018gubild
BiBo=nil}
e1B0=0113

aiBpmitoy

Ut A D

=LA D e

Lt ]l (LTI IR ]

AT MNAERO

L L

W MG EWD GE O G

[1 ] . NN LR LTy VP L SR

BIODE-SWITCMING Jo¥ SoMa ZNE DDads
GIODE-BWITGHING 30V S0Ma 2ND DO=3S
THYRTATOR-BCS 4NER TDa7d VERMELD

DIOLE-ZNR 2,BTY 5% DD’

noT ASAIGNED

TRANSIATOR WPN AT TQ=|d POEIb(MW
TRANSIBTOR NRN &] TD=18 POAZboMW
TRANBIOTOR NPN 81 TOa39 POaBogMW
TRANEIBTOR NPN TO=39 PORAQOMW

TRANE]IBTOR PNP TD=39 PDEGOOMY
TRANBIBTOR NPN TOmtB FDEI&0MH
TRANAIBTQR NPN TO=39 FDEBOOMA
TRANAIETOR NEN fOu19 PDEBAGMA
TRANBIBTOR PNP TOw®? RORBLHOMK

TRANBIBTOR NPN TOw3I? PORKHGMN
TRANBISTOR NPN Ti=39 POEOOGMW
TRANSIBTOR NPN TomZ9 POWBOOMY
TRANBIEZTOR MPM TOwI¥ PORBOOMK
TRANSIATOR NRN Tie3® pPEsspoMy

TRANBIBTOR MBN TOw3y PORBHGMN
TRANBIBTOR NEN Tlw3d PORSGOMN
TRANBIBTUR NEN Tdwd? PORAOOMNW

NOT AZSIGNED

REAIBTDR
RELISNTDR
RESIATOR

0% By @Sk F TURDewiDG
100K 2% 125w F TCEDtailg
106 2% 125w F YCmOwwind

NOT ABSIGNED

REBIBTOR
REZISTOR

REBIBTORuYHMR EK BX Wi TOPwARJS j=TRN

REBIS&TOR
REBIBTOR

RESIATOR
REEIATOR
REA18TOR
REBTATDA

10K 25 L1258 F TLmOswing
24K 2% (1250 F TCoO4wi00

Temoewioe
TLEQe=100

43K 2y (JI5M £
Wre Z% L1254

r
FELEF] F TCapealnn
20K 2% F TCwd4=100
FLL ] F TCRNewlaD
24K 2% F TCaos=100

NOT ABSIGNED

REGT&TOR
REBISTOR
REBIATOR
RESIBTOA
REBIBTOR

RESIATOR
REBISTOR
REBTSTOR
REBIATOR
RES14TOA

REBISTOR
REBIBTOR

RESIBTOR 33

RESBIETOR
RESTATOR

RESIBTOR
REATBTOR
REBIBTOR
REBIATOR
REALSTOR

REAYATOR
REBIATOR

106K 2% ,128%W F TCagesidg
PoK EX t@5W F TLmO4=igd
24K 2y L42%W F TemQ+wioo
20K 21 L1@%w F TEEQ+=100
2,46 2% 128w F TCEQe=100

FILE 1 F TEWO4mipO
FLL F TEEO4ali)
20K 2% F TCEpewifld
2uk px F fCm0smiOO
10K T¥ F TEEO4=100

31K 2% F TEEO#+=igg
20K 2% f TCwtbaind

E X L,L25W F TEwhealtd
S.1K 2% L1ESW F TCE0wa100
bBE 2% L1250 F TCmoew100

Lok 2Y 12%W F TCES4=10d
1EK 2% 1R%H F TCEQe={00
24K 2% L12%W F YeEgsesipo
T.5K 2% 1@2%0 F TCmQ4=idD
fK 2% ,12%W F TCEp4w~)DD

20K 2% t2%W F TCEO+=100
130K 2% 135w F TCaQe=iog

BOARD ABBEMBLY, VOLTAGE REGULATOR
(AERTES 1840)

CARACITOR=FAD

CAPACITOR=¥XD 2,7uFs=i0x 3SVOC TA

CAPACITOR=FXO

EAPAEITOR=FXD 2.7uF+~10Y 3SVDC T4
CAPACITOR=FEXD 2,7UF+=10X 35VDC T4

CARACITURaFxD ayuFsetox ASYDC TA
EapaCITOR=FxD tuF +wgp% gSvDL CER
CAPACITOReFxD ppoUF+20=15% JOVDC TA
CAPACITOR=FXD 100UF+20=18% 30vOC YA
CAPALITOR=FXO f00UF+20=18% 3OVOL TA

CAFACTYORFult aTUFwwinX bVDC TA

POR 4w TCEw 37X

JOBUF #2205 d0gyRC CEFR
{EGPF +=8% 300VDE MICA

1901=0080
1901 =b0an
Insg

1902=doid

185um0023
[LELENET S
VASU-0043
1850m0003

LR DT
[LLLE L F2
{B54wgond
185depanl
1853+0401

tA5ang003
185 4=003
1854w0003
185dm00E3
16854=0003

{850ep003
1858=0005
{450«2003

Clul/BmTOa300 200
ClwisBuflmitodel
Ldu}/BaTOald0des

Chul/BuTdu1g02mb
Ciml /aTor2d02ab
LR L]

Fiwl/BuTond}0gal
Chwl/BuTOnd? )=l

Ciaal/8uTouio0d=0
Clwi /BeTOuZo0 2uG
Clal/BaTdmguldat
Chml/BaTdagilgat

Clwl/BuThafnddnt
Clwl /BwTORZD0Enk
Clel/BaTiapidind
Clei/B=TDagOQZmb
Gimi/BaTOBUOlwd

Cdwt/BultniddinG
Clw|/BuTOnu0dul
C4=l/BuThagO0del
Cldn})/BafOwddodnet
Cirt/BnThal)ORwd

Cdul /BuTO=BT( 2
Cl=| /BaTOndBOEwE
Ciul/BaTbnligiveG
Clal /BaTowS101-0
Limi /EnTouabid~G

flm| /wTO=]002wg
Caml/hnToml50dns
Flhwl/BuThadypnG
Chwl/Ruf0a?S0int
Clrl/BaTdwlddinG

[hal/MuTOugoudal
ClmisBatdmt3I0Zeh

oS0LEe023

p1SpmpoSe
1500275150358 2
DHASFIS1J0300WVILR
\GaparsSxenisee
i4opErEingoltpr

1500aT6%503582
B1o0=gl1d?
BRF1ESGT
LIFSEEET
bIFIEEETY

P5gDuTextoa6BR

Ses introduction to this section [or ordering information

*Indicates factory selegted value
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Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

Reference HP Part Ot
Designation Number y

Description (“:ﬂ;&e Mfr Part Number

[3%.14 7' 19010200
AL 5GR2 190170200
aiscRy 19h1=paan
TN 1901200
by5cns 19024787

PTODE~FPWR RECT 180V 1,%4 2huBp 1901=020¢
DIDDE=FWR RECT 100V 1,%A LY 1] 1901l=0290
BfObE=PWR RECT 100V .54 FLEL L 1901=0200C
QIDDEwPWR RECY 100¥ 1,%A 28480 190iwpd00
DIDRE=TINR |N938 9V 5% DO} POR_&W ELTLT] 19020787

MMICRY 1901=0033
AISLAT 1901=0033
13411 1901 -002%
M ScReL
A15CRYL 1R0DE=pguy

A3l P ahup1sT
(YL S14pmo1T9

DIODE=GEN PRP 180V 2OOMA DO=7 2Rudo $%01ep0i}
DIGDE=GEN PRE 180V EZ00MA DOe7 2Budp 1901=0032
DIODE=GEN FRP 100V E00MA OO-7 20480 1901=g02%
FaRT DF A15CR49a
DIOpE=INR 20V [% DO=T POR,dw TCE+v, 005k abden 1902=pga?

" LT TR T [FLRL IR RT]

-

CQIL=MLE IMH BX gmbd ,190%,44LG=NOM 28480 1a0w013T
£OIL=MLD ZEUH 10X QU5 L 1550%, 375 GaNOM 284480 81a0=0119

Ay 50y 18885039 TRANOTETOR NPN aN30%35 81 TOaX9 POuywW YL Y] FRETLEE ]
AySap 1054-0003 TEANSIBTON NPN AT TQu39 pOwAsoMu 20480 1856a0003
L1593 185%=-p0914 TRANSISTOR PANP B TD=19 PDOm&QOMW 28440 LR YT
A5Gy $BEEp0H) TRANSIBTOR J=FET NmGWAN DaMOUE 81 01298 ENERUT
A18984 18%u-0221 YRANDIBTOR-DUAL NRN FOEYSOMY F1. 16E4uiy
[3R-1-L1 ) PARYT OF A15Q%a

AySapa 1850022 TRANSTBTOR=DUAL NPN PBETS5oMK 28480 1B8u-p2E)
L150a0 PART OF a)1%tgs
157 188320006 TRANSISTOR PNP ZNT134 BI TD5 PONRDOMW LTRSS 2N3 1 34
Ay3gs 1884p0 29 TRANBIBTOR NPN FN30538 31 Toa39 PORtw 01928 FITLERT
Apsoe 1850=003% TRANSIATOR NPN 2N3QBSS 31 TO=19 POEyw 21928 2NB0S3%

LEELIT 18530020 TRANSISTDR PNP aNgase 81 TDeb POwy# 4TI FNug3y

[T 1.2 AIET=0Ya8 REAISTOR {,2K X 1250 F TCEa+migp EEEL Cidw) /B=Toml 20146
Ay 5RZ [ LIS T.TEY REBINYOR 3% Sy aw PW TCmoy=Apg 14042 BWH2a30/|00=d

hi5Ry 075 =004 REBIATOR SoW 2% 125+ F TEEQ4al100 24548 Chul/BmTo=bn)dai
h15Ry 0811202593 RESIATOR 9K (X _17%w Puw TCwaswip 20940 {351 /baladopiaF
hy5R4 075Yap?7} 1 RESIATOR 110K 2y 125« F TCEa4=100 2u44s Cdutl /BaTha) fOal

[3% L1 LEETS-LLF] RESINTOR yy® 1% _125# PWH Tlwpteig zBuBp (LIRET LY

A ERY pA11=3501 : RESIBTOR 925 1% _12%W PWH TCapgealg FILET ] 15%w)/halalBiRaF

Aysfg 08112500 RESIITOR 1,333K 1% 125w Pww TLmp4=S FLLT T 138wi/Bului333ReF
Ai:ﬂ# 078720088 REBIDTOR 2K ax ,12% F TCROwaltd FLE11 Cdwl/BuTimang=0

A YR10N

A5y (L3RR 1.1] REAIBTOR 72% 1% 125W PwW TCmQe=p,5 go94n 135=1/4heT25ReE
bi¥Riz 08112549 REGISTOR 333 t% 125w Pow TCEOs=S FILLTH 158l /BaluliIR=F
K158 HTET=( %48 REBIATODR 10K 2% ,12%W F TCs0w=i00 24kue Lidmi/8utoelt0deb
L1%R14 075%«plae RESIZTOR 10 1% _312%W F TCmp4=joo 24kdn Llwl/8wTGw] ROwF
ALSRLR D757ap34b RESBIATDR 10 1% _313%W F TCEQe=100 2usde Ciw)/BwTOuw] GRO=F

ARy e p757T=0%00 REGIBTOR 100 2% ,12%W F TCRo+ajond 4546 Chu}sBuTlulfin=G
(YL LR L0017 RESIATOR=TRMR 2K &% wW TOR=ADJ Ll=TRN XTI ftpomy77u

AN #100=2078 TRANSFORMER XFMR,{RHZ, LOVET=E2VET AB4Be FLpomBuTs
L FOR CaLL=BUTY OF COMP., SEE TABLE swy,

Ly DSGa%=a014 BOARDL ABSEMBLY, TERMINA| aS06Swbal
AITRY GISTw04RY
A1TRZ 0757~0482
AyTRY DTSTe0982
ALTRY 0TS7w04BE
A1TRS 4757=0u75%

RESIITOA wBIK 1% ,18%w F TCROw=iOp A78T=0485
REBTATOR S1EK 4% 1250 F TC0w=100 EREFLLITY]
RESIITOR §5% 2% ,12%W F Tim0+s=loo Ci=1FABwT(=}i5024E
RESTSTOR oBLK (X ,12%W F TCROwsrito ATS7T=04B5
RESISTOR 274x 1% 12%W F TOmO+mitu Clwi/BwTiwgTdinF

Ay TRy -LLLES TS ]
iyyer 0TS =090%
Ay TRE 0787=0972
Ay TRY 0787w 044
Ayfrip 0757-gd70

RESISTOR t9aK ix 125W R TCwgy=ynp Coul/AuTOniBhinF
REBTSTOR %1# &% ,12%% F TCwhe=tao Clel/BatQubtpink
RESTBTUR 300K 2x 1254 F TCAg4mion Cd=1 /B=TOm}OBRwE
REBIATOR oKX 2% 185w F TCans=ld0 Clm] /B=TO=dDn2ut
QEATATOR {62X 1% 1250 F TEEQe=iD0 Cdni/B=TOait2InF

LR R [ =R -] L

REJIATOR 39K 2% ,12%w F TCwOw=100 Cawl FnT{usq0gei
RESTITOR 33K 2% L125W F TCHo#=ipd Liw} F3rTO=3302rG

ALTALY [ F LY ETLT Y]
AiTR2 07570980

o

L8] 0504880587 JUMPER BOARD ASSEMBLY 0504658057

A1AGCRY 1904=02pt PIODE~FWR RECT 100V 1,54 §90t=n2o0
[¥1.14.F) t401w0200 DIOpE«Pyr RECT jo0V 1,54 1968=n200

Al8 MIACELLANEOUS PARTA

aSabSmbObh
1250=-0813
12% ani 20
87100033
050k0ubiin

KIT, ACCESADRY gEpaBapgbs
ADARPTERCOAX BTR MabMB My AM3 1250wpB13
CONNECTOR SePinN F CIAC BTANDARD 1E51=0124
ALIGNMENT TaOL B71bwor 33
CaBLE ARSEME) v, TEAT [EETLLY AT

3tb)=60T5%
0h06Subdby
050e%wades

BOARD ASBEMBLY, ExTENDER 0bbbiann?d
BOARD ASBEMBLY, EATENDER 1SaFIN [LCECEY T
GOARD ABAEMBLY, ELTEMDER (SePIN 050bS=nDnY

o~y [CR-NF LT 2o

Sev introduetion e this section for ordering information
Iaeicates Fuetory sedectod value




Modet S065A
Cireuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

Mfr
Code

Reference

Designation Mfr Part Number

Qty

Description

CHASAIN FARTE

p18)=paod
n18o=pgod

CAPACITORFXD 2600UF¥130w10% a0VDC AL
CAPAETTORFXD 2800UF+100m10% covDE 4L
NOT ABSIGNED

CAPACITOR=FED 1000UF+100+10X SovDL AL
LAPACITORwFXD T20GPF/TZO0PF +uiok
FARY OF €54

[ LT L -2
[ALTELFLT

018gu00Be
FioDw3bid

glBf=pose
[FETLALEM

0ie0m2218
15za-000]
baIUNGTEIIN

CAPACITOR=FxN {000PF +=~5% Io0v0C MICA
PLATE=MOUNTING FOR TWIAT LDCK TYPE CAP
CAPACITOR=EYD ,4FUF *=10% 100VHC POLYE

DIOOE=AWITCHING Zov FOMA 2N§ [O=j%
OIODELSHITCHING Xov S0MA 2N8 DOw3E
GIobE=pwR RELT 2a0V 1A bUS

LAMPaINGAND 327 2BVOC 4OMA TelsX/dé=BULB
LAMPHOLOER GRNwTP ,332wD1A MINYR&FLGaEKT
LAMP=INCAND 327 2BVDE 4¢MA YuluX/4mBUlB
LAME=DLOER AMB-TE ,33¥2«DIA

FUBENOLDER BODY {pA MAX FOR UL

Gle0wa2ih
1920=0001
01 70=00bd

j9eim0pd0
[RLEELT T
Alu#

17010040
[LLTLIT LY
1910327

Z140=002%
1450w TO%
fldp-qo02%
1a%3pentid

ZiloapSes
FIEr T
D0N1pwiBBY]
F110=0%h4
2110-0%0%
2119w0%h8
£110=0%49
o3l dwtBBiy

2140=0082%
1450=070%
giaempozs
14G0m0) 14

[ LI )
plio=c5e9
nosio=4Bi0l
031.1657
21lo=c5a%
gi1amoBet
2110mp509
peEiGeunfol

AWQULDER wASHER FOR FUBEMOLDERS
FUBEHDLDER BODY t2A MAX FOR UL
FUSEMGLDER CAP 125 MAX FOR UL
FUBEHOLDER CAR 122 MAN FOR UL

BHOULDER WASHER FOR FUSEADLDERS

12%0eb140
12%0=0140
12%0=0140
125gag1ag
12%0=0140

1251=pi58
1235101114
125040162

12%0=0102
fR¥o=ntod

12%0=aiod
V00w0X3T
1i20=jdt2

145u=0010
18%4=0300
1854=03400
18%50=)300

0737=0%52
F100w2025
1140=0014

grST=us
07970972
2100=a57S
67857a09%

J101e1234
3101-115%
Jj0iwn0l2
FICTETLLH
0370w0077

H4omd®i0
Ty 002 Tud

45050032
124p=0ql1
Ai20=0209
1506 5=b0%]
12%G=0921
Bl20mp 229

LEITLLI T ]
1250=0%d1
Bl20en22?
N866S=b)Ts
12%p=0%21
bi20wDR2Y

P RLEL ] - - B A A

&= LT3 [ ) wWE oo

F-J- = 1 EE-BE N _N-]

EONNECTOR=RF dNE
EONNECYORRF BNE
CONNECTOR=AF BNC
CONNECTOR=AF BNC
CONNECTOR=RF BNC

NOT ASRIGNED
NOY A3ZIGNED

FEM AGLaMDLE«RA
FEM 3@l =sOLEwRR
FE# ABLwMOLE=RA
FEM 30L=HOLE=RR
FEM AG| =HOLE=RR

CONNECTOR 3=PIN M CIRC ATANDARD
CONNECTOR S=PIN M CIRC BTANDARD

FLELLE
SUwDHM
Su=0HM
Low(HM
SowDHM

CONNECTOR=R? BNG FEM 3G =HOLE«FR Sow0AM
CONNECTOReRF BNC FEM 3GLeHOLE-FR EpalHM
CONNECTOg=RF BNEC FEM BGLuMOLEwFR SquwiHM
PART OF DPTION 001

CONNEETORwRF BNEC KFEM BGLaHOLEwFR ShabHM
TRANIFDRMER=AUDID § VI 4240 CPAY T0 MH

METER {,7S5=IN) too Us P30y PVT & JEWEL

TRANSIBTOR NPN
TRANSIBTOR NEN
TRANGISTOR NPN
TRANAIATOR NPN

81 TO=d Pomik

Bl POaRSy FTE4MHIZ
&7 PDE2Sw FTEUMHZ
&1 PRE2SW FTRUMHI

REAISTOR 15K 2y ,125% F TUBOwwinl
RESISTOR=YAR PREC Wik S=TRN Z0K 3%
TYRNS DIAL {5 TURNE

(Mog, 2a08)

REMTATUR (0K 2y 125K F TCRO+wiQo
RESIATOR Q0K 2% 128w F TCEgeaioo
REGIATCRALVAR FREC W 10=TRN 1K 85X
RESISTOR BOK 2x ,j25W F TEuQé=igd

SWITCHeBL DPDT BYD 1,5A 250VAL SLDRaLVG
SwiTCHMeTGL BUBMIN BPOT 54 11SvAG
SWITCH=PB BRBT.ND MOM 254 30VAC BLK=BTN
sWITCM=ROTARY 0,812 BTRUT CTR SPLEY 12
KNOR SHRTD BARtBLKEFER ,2508MFT1,b25D

SWITCH~ROTARY g, 812 BTRUT LTR 3PCG; 2
TRANSFOAMER=POMER 115/230Y SOe)DnQMI

CABLE ABSEMBLY, A3 TO Al
CONNEETOR=RF BME FEM UNMTD G0=bHM
CABLE-COLX SOmOMM ROPF/FT

CABLE ABBEMBLY, A¥ TO Aip
SONNECTORaRF 8MB FEM UNMTD 5guOnM
CABLE~COAX SowtHM ZOPF/FY

CABLE ABSEMELY, Ax TD A43
CONNECTORRRF BMa FEM UNMTD SomDHM
EABLE=COAY Sp=pHM 29PF/FT

LABLE AG5EMBLY, AY TQ A3
CONNECTORRAF BMR FEM UNMTD SGwDHM
CABLE=COAX ShutHM 28PF/FT

28480
28480
FLLLL

FLEL]
28480

28480
2B4aBo
LT

2B4Bo
2EUBD
28uBg
FLIT2

FLLLL
28480
28480

24848
20548
FLTLL
2ubue

2Buko
28480
a2144
28480
FLELL]

20480
2B480

F-T11
28480
28480
2808y
pRuBQ
28480

aBadp
284080
FLEL)-
ELLLD]
28461
£h480

12%50=014d
1250w0100
12500140
{250=0144
1250w0140

1851u24%0
1291 =0111
12%p=gjoE

1250=gq02
1250=010¢

12%0=0}02
Q1000337
L1za=1a72

188u=pGR0
1ESU-0300
18%54=0300
18%4m9300

Céhwl/ontOn1bDinb
2100=2425S
1lagrp0ie

Chm] /AaTOnigiel
[l=y /RatQul §02wE
2l0p=gs7a

Clw|/0=To=lplnd

3i01=3234
3101=115%
LT3}

3100=0893
YXT0m007T

3100=2910
Gla0~27u2

05068web032
{250-0021
Blg0~0DE22%
p50654a083
1250=p 2]
Blao=02E9

nSosSeholy
12850w9¢Y
Bigoangd®
050856075
{250=0%E1
B12Quogd®

Soe introduction to this section for ordering mfurmation
*|ndicates factory selected value




! b i s A ATt i dudmacT e st T g o P m g

Maodel 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceabls Parts (Continued)

Reference HP Part
Designation Number

Qty Description Mfr Part Number

WE LETELET TR TS
F280=097)
Bigo=g22y
LT3 650a5=0037
12850~0050
1250w0051
LB 5 4

DE0AS=ap3A
12%0=0050
1250-00%1
Blgn-na2®

CABLE ASBEMBLY, A3 TD 4y GS0L%wnGdh
CONNECTOR=RF 3MB FEM LNMTD Sg-DHM 1250wa9Rs
CABLE=COAX SpaDHM RORE/FY Bl20=0229
CABLE ABAEMBLY, REAR PANEL TO A1 LELLLEETE N
WUT=RF CONRECTAR BNCI, 562 LY, 06210 Mudip%a2
LONTACT=RF LONN SEAIEE BuG) FEMALE ItaZyg9
CABLERCOAx Sq=0HM ZYPF/FT Bl20w0p22%

CABLE AMBEMBLY, REAR PANEL TO &g [ELEIVERT
NUYwRF CONNECYDR BNC1, %42 Li, 06210 LREEE-LEH]
CONTACTeRF COnN AERIES BNEJ FEWMALE 32100
CABLE=COAX SQ=QHM ZY4RF/FT 8120-p329°
NOT ABEIGNED

FARLE A83EMBLY, REAR PANEL TD Ay 050658039
NUT=RF CONNECTOR BNCI, 582 Lt ga2]b 3laZlp5ed
CONTACT=RF CONN SERIES BNCt FEMALE Yi=2109
CABLEwCOAX SOwpMM ZRPF/FY 4120m0229
CABLE aSAEMBLY, FRDNT PANEL TD Ag oSosSehoun
NUT=RF CONNECTDR BWEE 562 Li1,0621i0 M~21i5ed
EONTACT=RF GONN SERIED BNGE FEMALE w2109
CABLE=CDAX B0wtHM RPOPE/NT Bi2bangEe

CABLE ABMEMHLY, FRANMT PANEL TO Wil p50bSwpndl
NUY=RF CONNECRTOQR BNCE_ 382 Li, 06210 M2 28-2
CABLEwCOAX SO=0HM 29PF/NT A 20-0229
CABLE ABBEMBLY, A10 1D 44 05QSwytdz
CONNECTUR=RF Bhg FEM UNMTD SpwDMM {250=002)
CABLECOAX Sg=0WM F9PF/FY Brzomo229

DdHMNSD

o el Py

[LITC YY)
125p=0n%o
125a=p05]
I L)
5065 w0040
12500080
{2%0=00%51
Bi2om022%

R O R

050688041
1250=00%0
Sida=0229
[ LTS I TTH)
12%50-0921
Bi2p=0229

LLLLETET TN
1250=0921
LI L L
05068=b8iy
12%0=992)
Blig=ndda

CARLE ABZEMBLY, 410 T¢ A9 D3065=haal
CONNECTOR=RE BHE FEM UNMTD B0w0nM 1250mpR2}
CABLE-COAX SOwOHM 29FE/FT Bl2ow0gad
CABLE ABAEMBLY, ALD YO 410 (wEND) LELTE LI
COMNECTOR=AF 8MB FEM UNMTO SO=OHM 12800421
CABLEw=COAX S0=QWM 20PF/FT BlROuo2ay

050888048
12%0m0921
BlE0m0229
[LLTS YTy
1250=00%50
12800081
1250092
Bidg~p22®

0S0S=604T
1é8gupase
12%0=g0 Rt
25 b=D9X)
Blap=pgid

050b6%=n0ub
1230-00%0
1250=00%1
12502091
B1Rpunpdv

0N0b8mb0ud
Mleg=pdia

CABLE ARSEMBLY, 43 TO AB oENESwa0dS
CONNECTOR=RF #4B FEM UNMTD SO=0HM |2%0ap0gs
CABLE-LOAY S0=0HM PORFARY Btaompg2y
CABLE ASAEMBLY, RFAR PANEL TO A1l V50sBwadb
NUY=RF CONNELTOR ANCE, 582 Ly ,040210 Hapy28=g
CONTACT=RF CONN SERIES BNCt FEMalE 1l=2)qp
CONNECTDR=RF HMB FEM UNMTD S@=0nM 1250-0921
CABLE=COAY Sp=OWM 29FF/pY B120w022%

E-Eo L] TR IR ] LR T BN LT e QM a

CABLE ABBEMALY, FRONT PANEL TO 433 0E0a%wb0q7
MUT=RF CONNECTOR BNCi,5h2 Ly 0b2iD Medighed
CONTACTwRE CONN BERIES BNGY FEMALE J=210%
CONNECTOR=RF AMB FEM UNMTD Soa0DnM 12650m082]
CABLE=COAY B0aDHM RRPF/FT 3¥-CELFF U

CABLE AMSEMBLY, AL TO FRONT PANEL [ELLLLY TS
NUT=RF COWNECTOR HNEI, 567 Lf,082I0 Iuglabap
CONTACT=RE CONN 3ERIES BNCI FEMALE I=gL09
COMNECTOR=RF 8MB FEM UNMTD S043HM 12850w0921
CABLE=CDAX SOmQuM ZQPF/FT 8l2o~0229

R LTy 4R B

CABLE AMAEMBLY, 49 TD &% G065 wa0Ug
CARLEwCOAX SOwOHM 29PF/FT Al2o=g2ay
HAME AB Wi9, UBE PAEFTX w@o
CABLE AgBEMBLY, A% TD 3% pE0eS=b050
CABLE«COAX S0w(HM R9PF/ET Bigowppg?

o RN g

050h5-b080
S12gmp2®

NOT ABKIGNED
12%]1 »01 80 CONNECTORaPC EDGE 1%=LONT/ROW 1=ROW t2sl=0140
NQT AABIGNED
125 =bii0 CONNECTCR=PC EDGE 15=CONT/ROW {aRQw 12%1ugiad
NGt LABIGNED

1251 =pinn CONNECTUR=PC EDGE $SeCONT/ROW [wBOw t28t=0140
NDY ARBIGNED
12%1-p100 CONNELTDA=PC EDGE 1S=CONTAROW | wROW 125 ad i
1251=01b0 CONNECYOR=PE EDGE 15=CONT/ROW 1wAbw {25imp1n0
NOT ASBlgNED

12510160 CONNECTOR=PC EDGE L%w(ONT/ROW IwROW 18580480
NDT AARIGNED
NOT A9SIGNED
125im0ta0 CONNECTOR-PE EDGE 15«GCONT/ROW JaROW 125imat0d
125{-0104 CONNECTORARC EDGE 15«CONT/R0w 1ROy 12851=0)60

MIBCELLANECUN PARTS

1251 =149 CONNECTDR=PC ERGE 15=CONT/ROW 2uROWA 1251=0159
1251wppid EOWMECTOR 9=PIn F O SERIEA 12% 1 wD214
2020=0174 INSULATOR FOR SNAPaDQN PINS To2napiie
5060~0T b0 HANQLE ASSYIRETAINER{LIGHT GRAY) 5G40 Ton
USCh1~n001 CABLE ABMSEMULY, POWER DEOslaptyl

See introduction to thes section for ordering Information
Flntieates Tetory selected valug




Model SDB5A
Circuit Diagrams, Theory, and Maintenance

Table 6-2. Replaceable Parts (Continued)

Reference HP Part e Mfr ]
Designation Number |D Qty Description Code Mfr Part Number

0%080=248% COVER, FIELD DIAL 28480 | 05060=2083
0506S=0018 DECK, R,VFyf. as4Ba | EQeT=00lE
050eS=0018 DECK, MAIN 38uBo | pSoefe=00ib
G505ea017 DEEK, O8GILLATOR pmudn | 050450017
03043w0027 CLAub, H,V,F.R, 28uBg | o5068w0027

0S0AS=00U] FAD, CLAMP 2o4ba oSgal=padl
oScaS=2018 onomr, FRONT RBuBp 05ph3aZolh

CABINET PARTA
81DE FRAME Aady S0e0=0TI
CavEm, TOP nigbiagodl
COVER, BaTtToM [T )
FAREL, FRONT 0508%5=0008

PANEL, REAR 05065=0009
PLATE, LEFT PANEL ns06A=201Y
HANDLE ABSYJIRETAINER(LIGHT GRAY} KohowdTbb
MANDLE ABBYtSM 3IDE Soe0=nidd
FODT ABBYIFM Sonneg7e?

50600732
A5061=2041
LLLTELE L]
0504Sm0008

0S0452000%
0504523017
S0h0e0The
SobowoRd2
S0hym0ThT

o~ [ 350 3 o8
D O E N WA

TRIW ATRIP 50000051

Snog=00%1 b
KITIRACK MOUNT, SH(LIGHT GRAY) S0h0=0TTS

S0hge0TTY

o
-

050RY=e00] RUBIDIUM vapaR FREQUENEY REFERENCE 050650001
EACTORY REPAIR ONLY, FOR REPLACEMENT
ORBER HP PART ND, 0%063=6071
RECLAGEMENT R V. F,R, KIT,
oSoutek (T CABLE ARSEWMALY TD HARMONIC GENERATOR 05065wp0T4
CABLE ABREMALY, RARMON]E GENERATOR TO
MULTI, b S0LAR CELL TO 3IGNAL AWRL,
05045=40%1 CABLE ASSEMBLY TO DELK (L LTI T

ALEcy 01z 0a9 CAPAETTOR-FOTHRY S000PF +80 =24% Soov SuuTyImooPex$voaioal

L
-
L

ALlAL 0506 9min0d BOARD ABBEMBLY, LAMP ODACILLATOR 05hbb=0008
PART OF AL2A1 LAMP ARJEMBLY :

CAPACITORFXD ,A1UF +80w20% 100VDE CER piun=00?3
CAPACITOR="XD 10PF +wSX% X00VDC MICA oMySFitido3oawyiCR
CAPACITOR=FXD 11pF +u®X S00VDC CER Oewif 016042258
CAPAEITOR=FXD X, 00F ¢=, 23PF 500vOC CER ol60wddT

DTODE~ATABISTOR 30V 150MA DOw? 1901 =0080

ALZALEY [ 3% LT T LH
ALRALCE Dybo=0L9Y
(XTI B140wR28
Mance 0160w 2dT
AraasCM1 190 1 mpiko

AM2aiLi wigost)iz
LIT LIY% ) Sibg=olld

AaGt 18540308
LIt LILE] [T L1 1Y
ALRALRY 0TSTe0%31
ALZALIRY 0T8T =it

LIt L} A5065ws00Y
0%0hN=B00%

050kS=2410
A 2ARDBI LELLEELE ]
hiRAY 050kE=do0d

Lor 1o

EOIL=MLD 4a7UH 10% Oma3 ,1550X,375L0=NDM gladmiiiz
EOfLwMED 4, 7TUH 105 Gu33 , L1 5SDX, 375hLGuNDM LIVT LI ARV

TRANAIATOR WRH 2N3533 @ TO-1% pPomiw ANYEES

RESYATOR 1,33K 1% 5h F TCWO+-i00 an8uline
REBIATOR #K 2% ,125W F TEWO+=100 Cim] /AnT0On200lel
REBIATOR 40 tX ,12%n F TCNG4aidd Giwi/BaT0ulOROwF

TUNER AASEMBLY, CAVITY A506S-00%
LAMP AND COIL ARSEMBLY 05045=B008

PART OF AL283 LAMP L COIL AZSEMBLY
BUPPORT, LAMP o5pbe2oin

LAMP oSoblefong

-l R ] (LI LN ] [ N -2

OYEN ABAEMBLY 0%o4Napdod
NOT REEDMMENDED FOR FIELD REPAIR

See introduction ta this section for ordeting information
*Indicates factory selected vatue
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Model S065A

Cirguit Diagrams, Theory, and Maintenance

6-3. Qption 002 and 003 Replaceable Parts

Hefarence
Designation

Description

Mfr
Code

Mfr Part Number

b2

[¥I<]
Aalg
[ Y151
Aply
AaLEy

AalRy
Azlrg
AgLRY
AglRy
[¥id.1]

AZCRE
AZCRY
ARCRR
AZCRY
AZEALD

A2CRy
AzCmy 2
laﬂhg]
azbRria
A2lRys

L¥14 Y
(Y13}

LE{]
Aapa
(¥l
ARG#
L]0

A2le
Apa7
%11
AgQo
h2aie

dgdyg
LFLITH]
A2G1Y
ipaiy
LEFLEE ]

aghy
[FLF]
[YLE]
azhy
aghs

ARy
AzRY
AZRA
AZR®
LY LIN ]

LYLIE!
ApR1E
ARy
AgRid
LY LR L)

A2R1n
AFRie
ITLEL
AR
Aght

AQR22
[E.LF}]
A2R24
Lphes
(YL

[¥1.f3)
LYLFY]
IFLFL
A2R30
#2R1y

ApNy

050680022

Q1%p=-palz
g18g=-p04y
[RR-I.EY.T.0 L]
GiBp=-qqR?
N1%oeg)2y

1901 =pa g
1901 =pa2n
140 1=pa2n
1901 =p028
1301 =0028

190d=3070
L902=-32%0
L LUET L]
1902a3172

1902=3224
19010200
1903-3104
190213203
4R0a0UTS

{BS4=-g0p3
1054=p00)
185400001
1ASHanipl
18534=-0900%

i8%h-0001
LAGbufnns
1854ag003
ta%a-4003
[ELULYT-E )]

1484aqnD3
18530001
1481 =002a4
ILLYETT-F L
1854=0003%

27570930
07E7-0955
078720907
XA b ED L
BIET=0972

Br57=0%11
0Y§T=-04a9
H7ET =0 958
pIET=0900
oTET=goun

ATETapul
O72TmgOld
LLLAEERT L
DETagiud

0757948
DYSTapiRe
07STa0?3Y
DRty Ll
07%7mo%48

0T57=0907
07ET-p2AR
05Ty
orStan4a?
LRAEEY LT}

a7 7+0940
01%7ag94y
o18Ta0941
a1%7an%72
LRLESN LA L]

2110=-0%84
2110w050s
21100000

-

oo am WA LT LA LA L - -

[N LT} LR LA e W LA LR e A "

[~ IF . R | L= - -]

L=

QRTIOD
BOARD ASAEMBLY

CAPACITORaFXD
CAPACITOR«FX0
CAPACITOR=FXO
CAPACTITORaFXO
CAPACITOR=FX0O

RECT
RECT
RECT
REGT
RECT

DIGDE«PHA
DIODE-PKR
DIDDEP KR
DIODE=PKR
DIODE=FnR

oiooE-Ine
DIODE=INR
THYRISTQR=BCS

BELEYED

DELETED
AlopE-Pwr RECT
OELETED

TRANSISTDR
TRANMISTDR
TRANBIATOR
TRaNITATOR
TRANSISTOR

TRANSIQTOR
TRANAISTOR
TRANSTETOR
TRANSISTOR
TRANSIATDR

NFN
NPN
NPN
NPX
NPN

NPA
NPH
WPN
NEN
NPN

TRANGIGTOR
TRANMIBTOR
TRANSISYOR
TRANATATOR
TRANATIATDR

NP
PP
i
NP
NEN

N go2 & 003
. CHARGER

JOSUF saPBd doowDC CER
PoUfsTS=101 SavOol AL
AoUF+¥Salng SavDE AL
4TUF+wifix 35V0LC T2
JUF BO-20x SovDD CER

400V 750MA DO=pd
ageV TEOMA DO-29
4ne¥ THOMA DDe29
dooY TSOMA DOe®
wpo¥ TEQMA D029

4,229 X DO-7 POE _aw TCEW 0383
1,6V ST FO=7 POw UW TCE4, 0T4%

INEE TOm72 VRRMELD

DIDDE«INR 11V 2% DO-? PRE QW TCEe, 062K

DIDDEwINA t7, 8y BX D07 POR_aW TGks 67X

1e0v 1,54

DIODEwZnR 5,42y 9% DO=7 pbhw uw viws 0)éx
DIDDELZNR 14,7V Sy D0.7 POR 4w TCH4 087%

RELAY Zf Z4VDCagdIL 24 ZaVDC

To=39
Tam39
To=3®
To=3%
To=3¥

FOwBGQMW
PORBQGMA
FORBAOOMA
POEAOGMA
L -LLETY

T0a39
THuXq
Ta+59
Toul®
Th=%9

PDEBDOMy
PDORBGOME
PORADOMN
FOREQ Ml
PONBgOMK

TOm39 PORBpOMW
1 To=39 AosbpoMi
aMaglt ol TO=% Phwiw
3] TOwd POEQEW
8T TO=%9 pORESOHN

RESI3TOR
RESTATOR
RESI3TOR
RESIBTOR
RESIITOR

REGIATOR
REAIATOR
REATATOR
REAIATOR
RESISTOR

REZIBTOR
RESTBTOR
RESTATHR
REAIATOR

REATATER
REJIBTOR
RESIATOR
REAISTOR
RESIATOR

REATATOR
REB13TOR
REJIZITOR
RE3IBTOR
RESTGTOR

REBIBTOR
REDIBTOR
REJIITOR
RESTITOR
RESIITOR

FUSERQLDE
FUSERDLOE

1,BF 2y ,12%W F TCEGee1D0
20K 2% JEIW F TCwos=loD
200 BX L12%¢ F TCRg+wlo
d0K 2% 125W F TOEG4mlQD
190K 2% 1250 F TCmQe=109

300 2k ,ig%W F TCwde=ldo
1abK 2% L1250 F TOEQes1ne
20K 2% L1258 F tTCEGe=1Q0
fa0 2% ,125w F Témpewslao
Law 2% 13%W F ToRD+=100

108 2% ,18% F Ti=0seing

% 1r 5w CF ThapeSo0

3,6 5x 254 FC TCE=4pD/ #8500
1oK 23 185w F TCRQew100

10K 2% 125 F TCmQe=ing
1,8% 3% 185w F TChoe=idn
EK EX Lta%W F TLEQs=100

Ok 2% 138w F TLEGe=100
10K 2% (185W F TLa0e=100

200 By Li2%W F TCmbesino
Q.00 1% L1250 F ThEdsetOg
1K 2% 1240 F TC=0ew]Oo
1a, @K 1X L1250 T Tiskoenlng
LIK 4% 1850 F TomO+=l00

16K 2% 125w F TUapeaton
5,18 2% L12%0 F TCRpswlng
5,08 @% 1250 F TCED4=100
100K 2% (125w F TCRUes100
E.7R 2% L12%W F TCEpe=100

R BODY 124 MAX FOR UL
R OCaP 134 “AX FOR WL

050650028

01%p=gQ3e
JoD20mGnSeEER
30D2opGoSOLLR
13004 74X903582
o1Sd=piad

19g)ap0d8
19c)wpa 28
1901 =028
1901028
1901=0028

L29g=30%a
rR02aldatg
L OLL]

[RITLEIN ]

19023224
1901=0200
i9ga=3104
1902=3203
BET-LEY L

1884=gp03
1084-pq0%
10%4up001
y1RS4agool
tBBUagnpl

Li8&a0003
1B5dagped
La54mipel
L4sd=0003
tB84=g003

| 45400003
L433=0001
FLIFET

I EEENEL
[ELTET 1]

Chul/BaTiunidllet
Ciul/BuTdmBobdn
Chal/BeT0ug0lmd

Conl /BueTO=gOOE=G
Conl/BuTOmiope=G

CuulripaYliajnl=G
Luwi/BuTpalnglat
Clwel /BeTO=g00gwg
Clal/Bwtbalg]ng
Ciel/HeTO=100R=C

Cuwi /BuTOwl0d=G
p727e0004

[4:377:1.1
{owi/BeTOdrlQ0@=5

Ciw] /8=TO=igo2nk
{ul/BnTin]l20inG
Ciwl/MeT(ea0ilrG
Cimi/BeTR=1002=C
Ciul/RaTO=1008=5

Chmi{/A=TOuZolal

MFUL L /BaT w09 nf
Cul/BaT0w)00]ws
Chml/BaTDulbddrr
Cdri/BuT0riigd=F

C4mi/BuTOnlo0dewl
Cim) /BuTOmSi01wl;
Clml 7l=TDnbE102nE
Claml/BafQml 02wl
Cdm] /BaTOwdT0LwE

03] ,1657
FARLELETL
21100869

Son gnl‘)'('zrlm‘tiun Lo this section for ordering informalion
Flndicakes e tory sedoctond vidue




Model 5065A
Cireuit Diagrams, Theory, and Maintenance

Table 6-3, Option 002 and 003 Replaceable Parts (Cont'd}

Qty Description g‘g&e Mfr Part Number

Reference HP Part
Designation | Number

050eT=002h HOLDE®, BAYTERY 0506%=0028

ol thN=bdbd CABLE ABSEMBLY, BATTERY 050hFmbidbd

idgun02% LAMPLINGAND 327 28YDG GoMA Tupelsd=8ULE FIRL LY F L
1420u0044 BATTERY 28,2V 1|, 2%A«HR NIaCD weFLEX 140=c0bb

Moleited BWITGHaTOL SUBMIN DFDT SA 113VAL 3101 -1164
1a%amgt3i LANFHOLDER AMBaTP ,332=01A 10%50~0114

See introduction to this section for ordering information
¥ ndicates factory selected value
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Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-4. Option 001 Hep!aceab!e Parts

Reference HP Part

Designation Number Qty Description Mfr Part Number

Fol OpvIoN ol ONLY
LT LT LT MODULE AsafMALy, pIGITaL DIVIDER Q50bGand By

[MERIES 19043
1250=0102

CONNECTOR=AF BNC FEM BGLuHOLELFR S=DHM L2%o=0102

FILAEIRE L)

HAITEWePd SPDT WOM 254 BLE«ATN 961

050b%«60%%
1#%0=p0%1
12350=0921
Btagmipad
NEoLS=bOTA
Brdtei1nd
SpdoebiTe

CABLE 433EMBLY, 1 BP3 03065=605%
CONTACT-RF CONN BERIED BNG3 FEMALE w2309
CONNE{TORwRF 2MB FEM LNMTD So-0HM 12%0w092¢
CABLECOAX SO=DHM 298F/FT Blgpmnade
CABLE AZSEMBLY, ELDEX MOVEMEN?T [ ETTE TYY LT
CABLEwaHLP 264wG JwlNDCY JGK&JKY BipOmby0]
INBULATDR FOR SNAPwON PINY S020mtiTE

== R RN

050686053
1850=0040
1ESOw0 DS
12%0-0489
1280-0280
12%0wddtl
t2%0a02nd
Litigapabe
1250m02b5
BLig=ndpy

CABLE ASAEMBLY, DIGITAL DIVIDER ' 050086053
NUT=RF CONNECTOR BNCE, %82 Ly, pallb Jimd| 5=
CONTACTwRF CONN SERIED BNC: FEMALE Jim2109
CONNECTOR=RF 5MB FEM NMTD So=(HM 1250=0259
CONY=RF CONN BUGMIN SBERIES 128500260
INBULATGR=RF COnN SUBMINI 040 ID 1280r0idnl
WARHER=RF CONN SUBMINY ,108 ID 1250mpEnl
WAAHER=RF CONM gUBMINE 112 XD 12GowDgbd
NUTwRE CONN BUBMINT FOR S0 OnM L250w(R65
CABLEwCOAX SOwinM RZ9PE/FT Bl2ow0229

LELTL LY LT
1350=02%9
1250wn2ed
125p=0281
125g=-0282
1250m0dnd
12%0=02nd
1¢5addbes
BlIg-p2da

03068005y
12583=020%
LT BT ELY
IEELLN Y
te%o=0241
tado-aded
1250=tidnt
L25g=0921
B120=g229

CABLE ABMEMBLY, DIGITAL DIVIDER 05068=5052
CONNECTOR-RF 8&5 FER UNMTO SpabHM 1E50-0259
ConT=aF CONN BUBMIN SERIES 1250=0240
INSULATOR=RF CONN SUBMINE ,040 10D 12%50=0241
FERRULE=RF CONN SUBMIND 065 10 12%0=0282
HARHER=RF CONN AUBMINY 104 ID 12%0=0246)
WASHER=RE CONN BUBMIMT 112 ID 1250=g2ad
HUTaRF CONN SUBMINI FOR 50 OHM 12%0a02eb
CABLEuCZAX S0=DHM 29PF/FT al2o=02g%

CARLE apaEmBLyY, DIGITAL DIVIDER A506S=s0%Y
CONNECTOR=AF AMB FEM UNMTE SOw0MM FELLEY FLL]
CONTwRE CONN AUBMIN SERIES | 1250=0340
INBULATOR=AF CONN BUBMINy ,0up ID 1250=0241
WABMER=RF CONN SUBMING 104 1D 1250=0263%
WABHER=RF CONN RUBMIN) 112 D 125%0m0784
NUT=RF EONN FUBMING FOR 50 ORM 12800285
CONNECLTOR=AF 4MB FEM UNMTQ S0w0HM 1284=n9ay
CABLE=COLX 50=DHM 29PF/FY a1gomop29

400 SwbQbl
1235g=02%%
1250=0200
1250=241
1250=02ng
12%50=020)3
taSowodnd
12%0m0 245
12%0e0%21
81 20=g2e9

CABLE ASBEMBLY, OIGITAL DIVIOER [EREYET Y )
CONNECTOR=RE AMB FE% UNMTD SOwORM 1280anR8y
CONT=RF CONN BuaMIN JERIES 1250=0260
INJULATOR=RF CONN AUBMING Qa0 1D L2508y
FERRULE=AF CONN SUBMINY ,048 LD 125¢=0gnd
WASWER-RF CANN BUBMINI 04 LD L25a=0243
whSRER=RF COWN SuAMINI 112 ID 1250=0264
NUTeRE CONN SUBMINI FOR %o OHW 1290=0245
CONMECTOR=RF AME FEM UNMTD SQeDHM 12500921
CABLEw(OLY ShwpHd 2RRF/FY Bl20=0p2%

SO s O O O LR B R BB -REN- Jr ). g B e D iy OB O Gk Ao O30 e

4% MISCELLANEOUY PARTE

050biwdt22 PANEL, CENTER | 4S0biego22
0N0h1-004) BRACKET, OIGITAL DIVIDER PEETIET T )
0E04Sw00dd BRACKET, SWITEH MOUNTING sSoeS=002n
oSpaY=0048 CHAMSIS, DIGITAL DIVIDER nSoalwo0un
oS0a%annid COvER, OIGITAL DIvIDER oSobsegole

50652008

-

PLATE, END, BIGITAL DIVIDER v5a6S=200b

LLIT 05068=8327

BOARD sABEMBLY, AGAFTER 05048507
08045 =b024

BOARD ANSEMULY, IWTEHCONNEECTING 15065=8020

-~ &

A%A1]1 {250uddny
ARA1Z 12%0=02%7
ASAJY 1250ut2%8?
LLLARL 125080287

CONRECTOR®RF UMB M PC S0=0WM 12%0up287
CONNECTOR=RR AMg M PL §H=0WM 1250=0a5y
LOMNECTORRRF 3Mp W PC SomOHM 12500257
CONNECTOR=RF BMB M PC S0eORM 12E0mg %7

AAg 05G6i=6014

[} LY 0150=0141
L LT 015hmbaS]
ASA2C3 Dibgmo127
ASARG4 d1d4n=-018p
[R1¥.14] 4150=0121

BDARD ASBEMBLY, MaST CLOEK {BERIEQ ya4o) QSobjwsall

CAPACITOR=FXD ,1UF +80=-20X% S0viC CER 0]1%50=Qt2]
CAPACITOR=FXD ,0iQUF +B0«20% 1O4YOC CER LRI EY. LS
CAPACITOR=FXD 1yF +=20X 25viL CER DlbO=0127
CAPACIYORSMFXAD 2000PF +=2% 300vDE MICk QMIOFRORERIQONYICR
CAPACITOR=FXD ,1UF +BO=20% SovOC CER 01%0=-0121

A%AMCH QiUpmp23d
ARMIET Piédmglve
ASA2CE C1ap-p23d
ASARCY 0121=4105
AEAZC1G G14p=0208

CAPACITOR=FXD SngPF +aly 3oavOC MICA DMiSFSa1FoNnanyil
CAPACITOR»FXE 24PF +w5% Z00VDL MICA Dla0=01%8

CAPACITOR=FXD SOOPF +e1X lobuviC MiCca GMLIBFEOLFONDAWYIL
CAPACITOR=Y TAMALCER 9=38PF 2aav PLaMTE uldu 9/35RF NeSo
CAPACTITORFXD AQRF +=%% Z00VDC MICa EM13FeBLJogonYICA

Rk -RF E-] [T L VRN | ]

seginiraduction to this seotion Tor ordeving information
Findicales factory selocted valyge




Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-4. Option 001 Replaceable Parts (Cont'd)

Reference
Designation

HP Part
Number

Qty

Description

Mfr
Code

Mfr Part Number

ASARCLY
[LITI3Y:
3 LF3%]

CAIAREMY
ASARGRE
Agdzeny
ASARGRY
ARARCRS

ABARCRY
ARARCNY
ASAZERD
ASARCRE
ASAZCALD

Asdpingy

ASAZICH
ASAZIC?
ASARICE
AsAzIta
ARARICS

ASARIGH
ASARICT
AShzIna
ASAZICS
ASARICIO

ARARICYY
ARATICHE
ARAzTCHY
ASAZICIN

AghaL2
ASAZLY

ASARGy
Asdgty
AsAzoel
L ARAZOB
ABA20%

ABAON
AsARar

ASAENL
ARAINE
LIt
ARAIRA
ASAZRS

ASAARG
ABAZNT
ASAZRE
ASAIRY
ABAZRID

ASAZR])
AgAgRI 2
ASARALY
ASARRY G
ASAIR1E

ASAZRL g
ABAINY?
AgAZRy 8
ANAIR1O
AgARR2Y

ASARRD)
ARAZR22
ASARR2Y
ASAZR2d
ANATRES

ASARR24
ASAZRRY
ASdzpae
ASAIREY
ASAEmya

ABAZRYY
ASAIRYE
ASAIRE]
ASAZRY
AKAZRIS

f1%0w00%3
Dldgeodnd
hibow2i®?

199140040
19510940
19020044
LITEY T
1901 w0028

19010008
19010028
19023193
1901mg040
$1901=0040

1902=03%50

1820=031%
18200315
1a200315%
18200094
1820+~00%4

HLILELER
1Bom0 32"
1820=0329
1820=0329
1820=0324

1520=032%
1820w00B4
1820=0084
1820w00Bb

Fidgwnid?
H1d0=01%4

1854=000%
18%4=000%
18%0=0009
18840007
j05dapaoo?

10%0-000%
1a%U~0009

ar§T-0%24
DS T=0Rih
019 T=0%d
079 T=0024
079T«0900

G7AT#0900
075 7w0520
073720900
0797Ta(924
0737=0%00

0770924
CY87=0%24
0737=0%31
ar87=QRud
07T w0V4D

0757=0908
AT T=0R 2
oT8T=0917
0757=0934
N75Ted72

075 Two¥R4
075Ta 0938
7570924
075370900
oT8T=0%24

074 T=034
275 T=09u8
B7%T+0%44
a737=0751
02570931

0797=0931
0747=0934
0757=0%31
0?¥Ta0?32
oS T=0?3y

o O

[l ad "L L LR LR ol

(PR~ e e b b ) Rk Tt o e

oL R I TE

-

[=X=3 o Y F-1 TR, Ny o

Mk OsaENQ

L

e e

CAPACITOR=FXD ,0tUF +Agw20X 1pGVDL CER
CAPACITORaFXD 18PF +«%% SpavOC MICA
CAPACITOR&KXD {oPF +=5% 3ngvOC MICA

DIDDE-SWITEHING %0V SgMA N5 DOe3G
DIODELSWITCHING 30V SgMA 2N3 (0wl
DIDBE-INR 7,5V 5% DO=7 PDw 4w TCms (5%
DIODE=PWY 400¥ TSOMA [D=29
DIODE=FWR shoY THOMA DDa29

PICDE=PHR 400V 7R0MA POw29
DIDDE=PWR REET 4poV 75QMA DO=26
DIODER2ZNE 13,3V EX DUu7 POE, 0 TCNy 059X
DIORELSwITEHING 30V SoMA 2NA D038
DIODEwSwITCHING 3ov SoMA 2N3 DEe3%

DIODELINR {0V 5% DOsi% PREIN TCW4,06%

MY OTL MONQSTBL
MV DYl MONOATBL
MY DT WMONOBTAL
GATE DT, WAND RQUAD Z«INF
DATE 5Tl NAND GUAD ZelNF

ENTR TTL DECD
CNTR TTL DEED
CNTR TTL DECD
GNTR TTL DECD
ENTR TTL DECD

ENTR 7T, DECD

GATE OTL NAND DUAL d=INP
GATE DTL NAND DUAL d=INP
GATE DTL NAND DUAL 4=INFP

COIL.MLD 1MH %% Qman ,190x,dULGaNOM
COILeMLD B3 BU4 1% O=D% .15bﬂx.175LG-NQM

TRANSIATOR SPN aN706 51 TOwiA POX3nQMW
TRANSIATOR NPN aN?08 81 TOw18 PDEILOMN
TRANSISTOR NPN 31 POm3IQ0Mx FTeLQOMMZ
TRANSIATOR NPN 8] POulgoMy FTRBGOMHI
TRANATATOR NPN BI POR3GoMN FTEa0aMHI

TRARAISTOR NPN I PORIGOMW FTRADOMND
TRANAIATOR NPN 31 PORIOOMW FTm&QOMHI

REBIaTOR 1 2% 125w F Tiede-100
RENIATOR B, 2K 2¥ ,125W F TCENe=1D0
REAISTOR 10¥ 2% 1754 F TOEO+=100
REAISTOR LK 2% ,12%W F TEAQ+=(OQ
REBIATOR 100 2% ,12%W F TCEO#={G0

REBISTOR 100 2% L1230 F TCwdéalgo
REBTATUR &80 ZX ,t2%W F (Cude=lpn
REBSBTOR J00 2% ,i&%W F TCeoesigd
REBTOTOR i1% 2% ,13%W F YCmhssdo

RESTATOR 100 2% ,125¢ F TCMOwwl0Q

REBIATOR 3K 2% 1250 F TCmO+mjop
REEIBFUR 1K 2% 1250 F TCwOewiQ0
REBIATOR 2K 2% ,129W F Tlio+wit0
RESIBYOR taK 2% 125w F TC#osa100
RESLATOR 10K 2X 125W F TLa¢s=100

RERIATOR y0K 2% ,J25W F TCuossi00
REBIBTOR JK 2X ,125W F TCw0+welpd
REBISTOR 510 2% ,125W F TCao+wlnQ
REETSTOR K 2% 1259 F TLEQa=104
RESIATOR 100K 2% t2%5W F TCEO#+=10¢

REALATOR 1K 2% ,125W F 70804100
REBISTOR 3,%K 2x 188y F vCmO4=ind
REMIATOR 4K 2% 1990 F TLHG+=140
REALATOR 14¢ 2% ,12%W F TiEgesion
HEBEISTOR 1K 2% 125K F TCE0¢~100

RESLATOR 2K 2% 12%w F YimOewl00
REBISTOR 10K 2x ,125W F TCeoewind
REAIATOR 10K 2% ,iE5W F TCEO4=100
RESIATOR 2K 2% (35w F TLwbswldo
RESIATOR 2k 2Y _12%W TEmO+=1 00

F

F
REsTATOR 2K 2X 1250 F YL®Oewl00
REAIBTOR 2K 2X ,12%W F TCEO#+=i00D
RESIBTOR 2K 2% F TCutr+=190
: TEuO+=100

RESIBYDR 2K 2%
fewoewlon

REBTSTOR @W 2%

FLELL
TEL I
2Budo

FLELE]
28480
28a8p
28adp
28480

28480
T
28480
284Bn
F4:ET -1

Fauhy

o726
47201

41%5amgn93
pH15CL50J0800nviER
6i&dwZ |97

1%p1w0nin
1941=d040
1902w006s
1%a)=0028
{1901=p028

1%01=0028
199 =002l
19023193
£901,00U0
1901 =004

19¢2enS54

LG
9518k
9518C
AN B RN
AN1EBOBN

jegaw=n3z?
182dw03E9
1820=0329
1320=032%
18200329

1820m0329
FHLSBAIN
INLSRION
gN1NBION

9140=117
FLUO-0154

2N708
2NTOd
2NTg9
EN709
aNyo9

eN709
ENTOV

Chmi/8nTlaipdinG
fiwl /AnTOaBR01wi
LimlzAwTOalqlde
Ctuml/BuTOnld0t=i
Chewl /BaTOnidi=0

Clwl/peTOwinli=§
Cdanl/BeTDuwbllal
CHdu)/BuTOwiniag
Clinf /BeTiwinlli=G
Clwl/buTh=iniel

C4=i/BaTOmingi=G
Clmi/8TOri0pind
Clmi/BuTOv2q0ink
Cldal/BaTOmipidnt
Clul/BaTdaipd=b

Ciwi/BaTQuelDdRat
Cdml/8aTul00]1=b
Cdaj/BaTpel)lnG

Ciwl/8uThatdlel
Cimif8uTOu]QOd=l

LlhalshaTd=it0)al
Clw] /BuTOn3R0)mG
Lhml/BaTOnl00twk
Céml/BuTO=101=G
Ciml/BuTdwni0d]=G

CumiZluTOx200inG
Clml/beT0rigoink
Clw] /BuTlOmlGORwE
Ciw]/BaTOndiOLl=6
Ciwl/8+T0mgd0) =G

Cowl /8uThs2001el
Clal/BetOniDilel
Clnl/aaTowd001-C
Caal/8nToudbl=G
Cdmi/BuTom@0nink

See introduction to this section for ordeniny information
¥indicates factory seleeted value
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Maodel 5065A
Circuit Diagrams, Theory, and Maintenance

Tabie 6-4. Option 001 Replaceable Parts {Cont'd)

Description g’;&e Mfr Part Number

Reference HP Part Ot
Designation Number 4

ASAzRYL 4757=-0931 RESTAYOR 3% ,12% TCaDemitd 26845 Lusl/gatQagof)=s
ASAZR3Y G757T=0931 RESTLETOR 28 124w TCuD+wih 28540 Lusl/paTlaiid)eh
ABAZRYA 81571-093) RESTATOA 25 L125W F TCEQ#=100 pasan taal/BaTuzdling
ASARRES 05 T=0031 RE3IATOR 125w Tewenifin LTS Cimi /BnTO=pB0L=6
ALAdRyn D7ET=09%1 REZIATOR APEN Tiubésion 2454 Cuwl B=TO=3001=G

A5A2R4) 27%7=b93 REBISTOR Yix0+mjon FILYTY Coami/BuTd=g001#E
L LHLLH 4797093} RESISTOR Toedsw10p 24%4b Chmi/BuTlagnaiat
ABAZRAY 0737ap9n) RE3TATOR TCRO+=100 2u84n Coml/BaTOwil0lnE
ASARa04 G757=0%14 REBIATOR TCEQ4=100 20544 Chml AT (0] wh
ASAER4S L EAEATER ] RESLBTOR TCRG+=j00 24548 Clwl fBwTO=@001 G

ABASRAS at%7ageni

-

REBIZTOR TCugeayan 2ikds Coaml/8eTOn20G1eG

ARAZT) 050hi~B00%

TRANAFORMER, 1 MR 28uhp 050biaBons
A5ARYQ LLLIYRY L

TRANSFORMER, SyNC FLEL T LELYET LT

P

ABARNY 1200w0159

~

BOCKETaXTAL 2aCONT Wiwksd DIFLSLDR 2B4BY 120bap159

Asdgyy o4i0=0012 CRYBTAL=QUARTZ |, 00000 MMZ 28080 pdineopi2

ASAY [LITSETTIE ] BOARD ABBEMBLY, PRESETa{LOCK 284hY [T TIETY $3]
ASA3cy Blunagide
A9ANER 0140e0198
ASANZY 0100w0198

CAPACTTORFXD LSOPF +aSt 300YDC MICA 12138 pMISFLE1J0300NYILR
CAPACITOR«FXD 34PF ++5X% 300vDC MIC4 72134 DM1SEBS0J0IQ0WYLER
CAPACITDR=FIC 1%0PF +«BX X00VHE Wica 2138 CMIEF1%1J0300KVICA

bl On i o a

LELR Y- ISSTLIT 1Y
ASAICRE 1910=001 b
ABAILRY 1% 0n001h
ASAICRY 1R10m0014
ASAICRY 19100018

DIODE=GE &0V sOMA 1B DQaT 28480 1910%0018
QIDDE-GE &OV &omd 1UB DQa? 28489 1910m0018
QIQDE=GE &0y &0ME 1US DOw? gB4dp 19t0up0ln
DIBGE=GE b0V BOMA 1U8 CO-T? FLYY 1] 1910a001 8
DIGLE=GE bOY 60MA JUS 00=Y ELEL T 19 10wanit

Dovoa

LRAYCRY 191g-0t s
ASAYCRY 1910a001b
LI 19tomnfti e
Asditnn 1910w00lt
ASAICRY O 19100014

D1DOEGE &by bsgMd j,% DOaT 2AudQ 1"]0-001&
DICDEwGE GOV wpMd 108 D07 2Buly 1910w00lt
DIDDESGE &0V &oM& 1UB POaT 2848p 1910w0018
DIGOE=GE &0V &GMA 1UB DOw? 28480 19100014
DYODE=GE &0V &0MA 1u8 DO=7 LI T 1910=0218

CICDE«GE 40V &0MA 1US DDmy 28480 1910+0018
CIOBEGE go¥ bpMé LUB ODm? 728480 19100018
PIODE=CGE poV &oWk 1UB DDy 28487 1910uiqLé
DIGDE-GE &gV &0MA [us Q0«7 a4dp 1919=0038
DIODE=GE &dy anMA LIS DQweT 2Bu8p 181{0=004s

ABA3CRYy) 1910004
ASASCRy 1R10=g018
ASA3RCRyY 1910=00186
ABASER1Y 1%10=001¢
ATAICMIS 19100018

=R -N-N-3-J] aoocoo

ASAILRI s 19100014
ASANCALY 190t -goag
ABAYCRIS 190) =040
45ANCR1T 191g=g018
ASA3CR20 1910=0018

BIOBYaE wo¥ BpMA 1US DOR7? 28480 19j0winlb
DIODEaSwITCWING 30V SoMA 2NG DDw3E 28480 190t=0040
DIODEasWITCHING 30y S0MA 2Ng DDwelS 28480 1901 -0040
DIODE=GE $ov LoME (UM OQe7 FLI' 1) 1910=0018
DIDDE=GE G0y &OMA 1US QQwY &Bubg 1916=0018

ASASCRY 1%1guntin
ASAICAR2 191p=0D18
ABAYCR2Y 191 g=p016
ASAICRFY 1910=0018
ASAICRZS 191 0=0018

DIODA=GE 60V 6OMA jUB DOa? 28480 1910=0018
DIDCE=GE A0V apMA 1U8 D07 2BuBg |9iowadit
OJopReSE 40V 49MA 1US DOw? ZBuBa 191g=0018
DIDDEwGE &0V bOMA 1U3 DO=Y FL.I1.1.] 19100018
DINOR=GE &0V bOMA 1US 0D=7 2RUB0 13100014

LR e ]

ASAACRIS 19100816 DIODE-GE &40V agmA 1US DDw7 28480 1910m0016
ASAYICY 18R0=00%0
AARICE 1820=0074
AsA3I{y 18200329
ASA3ICY 1820=0329
ASAYICY 1820m032Y

GATE OTL NAND QUAD 2=INP 01295 SNISBURN
GAYE DTL NAND QULD FaINF nig9s BN1SALBN
CHTR TTL Ofcn 28udn 1820=0%2%
ENTR TTL DECD 284Bg 1820=012%
LRTR TTL BDECD 28480 18goag3at

B R T =

ARATICY 1820mp32?
ASATICY 182Qunlda?
ApAsIls 1820-0%2%
ABASICY 1820=0080
ABAYICIY 1820=0080

CNTR TTL DECD chadp 1820=n32?
CNT® TTL DEED akada 1820=0329
CHNTR TTL DEED 284040 j0240=p 329
BATE RTL NOR Qubl 2=INP paTEY MLBIOG
GATE RTL NOQR QAL 2=-INP 0aTLY HGB10G

B B B B

ASAXICIY 1820=-0080 CATE ATL NOR DUAL a=INP pu7Ly MCALaG
ASANICY1Z 182p=p0Bs GATE BTL NAND DU&L duINP 1295 NaTEION
ASAIICID i026=p}18 MY DYL MDNDATRL 07263 954HC
ASASICIY NOT ARSIGNED

ASANICIS 1820=4315 IC My DYL MONDSTBL 07dm3 5 iHL

e gl

-~

ASARICTIA 102p-031%
AGARICYY 1320=0080

IC MY DTL MONMDATRL 0taed 951HL
IC GATE RTL WOR Duak PeINP 04713 MERLOG

-

ASA3dy 1AS4-paod 1 TRAMSTATDR NPN SI PRm3OQMW FTRpapMHZ 04713 gNTEe
ILLET-T 1884=0009 YRANBLATOR NPN 8l PDw3goMs FTasonMui [LEEE) FAR L
ABA3O) taSuapn (e TRANBIZTOR NPN gl FOm§QoMw FTagpooMH? 4T74Y gNtod
L L3Y-T] 188200009 TRANGISTOR NEN 3] POR3IQOMN FTmobomMu2 peTIR &nton
AKA30S 18%aa0009 THANSIBTOR NRN 81 FOm3ooWw FTeogOMA? gaT1Y FLETL]

AEALGR 18%a=g00% TRANBIZYOR NPN 8] POEZQoMW FTupoome? 04Ty aNTa®
Agazay 1A% 4=p009 TRANBIATOR NPN A1 POm3ooMn FTEsQOMHZ 04713 2NTO®
ABAYGR t45a=p0il TRANAIATOR NEN gI TOm{® POEXoOMA 2848p 18%4=pgt8
A%AlQY 18%4a0009 TRANBTATOR NRN a1 PDEF0AMw FTmapnMHZ 04713 ENTOR
L LRTRY ] [LLLETTHY] TRANBISTOR NPN AT TOuid POR3IuOMW 28uBy [GLTELEL.]

Searintroduetion 1o this section for ordering information
fIndicates factory seleeted vabhie




Model 5085A
Circuit Diagrams, Theory, and Maintenance

Table 6-4. Option 001 Replaceable Parts (Cont'd)

Reference HP Part _— Mfr
Designation | Number Qty Description Code Mfr Part Number

TRANGISTOR NFN BOATOOMN FTHBOQMAZ QuT13 FIN O
TAANBISTOR NEN To~18 POR3bOMA goubo 18%4m0DyB
TRANBTATOR NEN FOm300MM FTabdOMHT clTLs RNTOR
TRANSTATOR NPN 10235 POaAODMA 284840 1854e0003
TRANBISTOR NPN PORIDOMM FTas00MHT 04713 NTOY

ASAIO1E 1h54=000®
ASA3pi2 t1A%4wp018
A%AID1Y 18360009
AZAIQ1IS 1a5d=(00s
ATANain 185420000

ASA3AY 2757=0931
ASAIKR $7%7=0951
ABAIRY 015 Yan92s
ABAIRU prdtapnan
ABAIRS .| e7EY-0nEs

ARAIRE oT87=09)
ASAYR? 0757-0934
AShyph oYST=0934
LLLELL 078T=0920
ASARYD e?5T=0020

ASAINL 075%=p038
ASASRLY oT5T=0931
ASAYRLY 07%T=0%3l
ABA3RTIY 078703t
ASAIRYS b7SYe0¥ad

ABb3Rys 0T57=0928
AKAIR)? 07970935
ASASRIE B7ETe0¥3Y
ASAIALY LRI LER
AAInio 47Tl

ASAIREY $757e0928
AShiREY 47570928
ASAINDY 07570438
ASAyRZy AT87=0%31
ASAIARS 0157=02%1

ASAIR2S [¥LA PN R
ASAIN2T 07%7=pR24
ASALEZE 07%7=09%18
ASAIRZY 07aT=09)%
ASAIRID 073 7=0%31

ASAINYY 878740934
ARAIAY2 1797=0931
AAINY 787=00i8
ASAIRR 015 Yanas
L5A3RYS G757=0W3t

ASATRYS 0Y5T=0031
AgAIRYT 075Te093}
ASAIRSA GTITe0931
ASAERSS 07870924
L5A3RUD 0757093

ASAIRYY p7it=0%11
ASA3IRAP 07%7=p017
ATAIRAS 0737=0%48
ASATNA 975Y=0024
ASAIRAY 075T=0%24

[T T

RESTATOR 2H 2% 125k F TCE0#=109 LT Clmi/BatndgQlab
RESTATOR 2K 2% ,12%W F TCE0+si0QD FYLLTS 4wl fBmTOmEDOLRG
RESTATOR 1,5¢ 2% 120w F TCRQ#+aind LTS Cdmi/BuTOniS0lag
RESIATOR 1,5K 2% 125 F TCRO4allo TS Caul/BuTOuiBDlet
RENISTOR 3K 2% ,12%W F TCRG+=l00 ZuSHe Cami/BmTOwRO0lnG

K e -

REAIBTOR ZK 2% 125 F TCRDe-i00 puSUL Céwl/BaTowioll=d
RESTATAR 2K 2% ,12%W F TimO4mjoe pasde [dm|/BaTiw200] =G
RESTATOR 2K 3% la%Ww F TCEQ4=100 2450y CUu) /BuTOw2ORinG
REAISTOR 1,5K 2% ,12%w F TCEO#=0G ausie Chul/BaTOeiBbink
RESTATOR 3, 5% 2x 1284 F TCRO4100 fuse Clul/BuTiuiB0ink

REATATOR 3K 2% 1250 F TCwo4=109 LT Cidmj/0aTDefndind
RESISTOR 2K 2% ,ia%0 F TEMQe=it0 glsbe Gl=1/8aT0m2d0q1nG
RESIBTOR 2K 2% 1250 F TCEQsaiod 2Uk4s Cani/8=Tgs200)=t
REAIATOR 2K 2Y 125w F TCuteaitn 2ukdn Com)/8uTuRl] et
REATATOR 15K 2% 125K F TCmbemidg 548 Cdel/8nTOr1501=0

REATATOR 1,.%% 2Y ,(25W F TCwp4=igo FHLTT) Ciwy/BaTonrldpl=0
pESIATOR 3K 2% ,13%w F TCu(e=100 111 Cam)/8uTlind00inb
REAISTOR 2K 2% 125w F TCEGe=]O0 Jukdn Cdal /BuTi=200] =0
RERIATOR &% 2% (25N F TERG4=)0O 2045Ub Cdaul/BuTgudqo)ab
RESIATOR 2% 2% ,{3%w F TCED+=100 2u%dn Coml/AnTOeRd0 el

T ™ =

REAIBTOR §,5¢ 3% 125K F TCugsealoo Bakidé Ldnl/8aTox)S0iné
RESISTOR 1,%% 2% ,12%w F TCeG4=il0 FITETY Cyui/pnTieisfing
RESIBTOR 3K 2% ,12%W F TCmO+m=iOD 2U84b Chml/AwTGadD0}=6
RESTATOR 2K 2% ,12%W F TCaOs=100 FOL YL CUwi/B+T0m0o0i=C
RESIZTOR 2K 2% ,12%W F TCwGewi0D FEL L] CimliBnTOaZ(Ol=G

- O B

RESIBTOR 2K 2% ,12%% F TCa0+=100 FLLET Ciwl/BeTO=2001eE
RESIaTOR 1.5K 2% L12%8 F TCe0vr100 26844 Cimi/BuTOniS0)wE
RESIATOR 1,.5K 2% ,125W F TCagewla0 204546 Linl/8aT0m) 501G
REBIATOR 38 2% ,12%w F TOEQ4wl00 24506 Clwt/BatOwB00)wG
REBIOTUR 2K 2% 125w F fle0e=10¢ K1) Cidmt /B4TOmZ0Q) =G

- e

REALATOR 2K 2% ,12%W F TLEgraybp 24548 Clwt/BuTQudt0lmE
REQTETAR 2K 2% L1254 F YCwd+=100 24edp ClUmi/BuTO=2n0)nG
RESTATOR 1.5K 2% 12%w F TCmdy=10¢ 2UTin Clmi/BuTO=50]=G
REBIATOR 1,5K 2% 125w F TCmOs=100 UL LHml /BeTOw180]1=G
RESTATOR 2K 2% F TCEQ+=i0D 24546 Cumy/BnTO=R001=6

- e

RESIATOR 2K 2% F yCagsmiod 24540 Ciml/BeTOnZO01nG
RESIATOR 2K 2% F TRag+=100 Usde C4ut/8uTRwdoial
RESISTOR 2K 2% F TCuo+=190 20544 Démi/BaTOm@00lut
RESIATOR 1% 2% F TCuG+=i0l 2ugas C4a] /BuTi=igbial
REALZTOR 2% 2X F TCmo#=t0d 20%44 Céim] /BuTdr@qolal
¢

- e b

REBIGTOR 2K 2% ,12%¢ F YC{30em100 FLLTES Clwl/BeTing001=5
REBISTOR 510 2% ,12%« F TCx0+wl00 LT Clwi /8uT0uSYiub

REBISTOR 10K 2% ,125W F Timgewlop FELL T Clwl/BuTOm10D2=0
RESTSTRR 1K 2% ,12%4 F TLul+rmifd 2454 Lhml/meTlul}d)et
RESIZTOR 1K 2% ,12%W F YCa0wwidd 24544 Coml/8uTh=1001=G

RESTBTOR 10X 2% ,12%n F TCefywidl 2U%4s CatsduTDm]of2el
RESIATOR LK ZX ,125W F TCuo4n1QD 2UR4L Chw]/AaTOal1001eG
RESIATOR tK 2% .125w F TCEp+=igD aus4e f4=1/8aT0n1001=6
REAIATOR 1K 2% 1254 F TCagew|dD 2usdb Gdul/Batitmionl=6
REAIATOR B10 2% 1258 F TCmQsalpe LT Chm)/BaTimEt1=C

ASAIRdn oTST= Ul
ABAIR4T 019t=0%24
ASAIRGB G7STan%24
ASAIROG o?3T=0924
A4ASRE Y 075T=pd1T

ASAIRSL 07¥Tag%iY
AEAYNE Y 0787-0%20
ASAINSS 015Ta)2s
ABASKEY 0770917
ASAIREY aT9T=pR 24

ASAIRSS 7470924
AYAINST 0787=0RGA
ASAINES 0157=002d
ARAIRSY 07157=0938
ASAINMD 07578931

RESTATOR MK 2% ,12%4 F TCWO+widn 20544 CHal/BaTo={{0l=G
REBYATOR 1% 2% ,i12%% F TOmO4miDG pASHY Chai/BaTontinleb
RESIATOR 1k 2% 1290 F YCwOt+=100 gHEdh GCiwl /BeT0=)001nG
REBIBTUR %10 2% 12% F TCe0+=100 pUG4E Cdni/BaThwS1fal

REBIATOR 1K 2% ,125W F TCEO#=100 FEEET L) CU=]/BuT0wl0Riug

REAIRTOR iM 2% 125w F TCEO#=i00 2u5as CUut/BetO=100]1a0
REATATOR 10K 2% 125w F TC@OwriO0 gusdb Cumy /BTl 00EaG
SEJTSTOR 1K 2% i25W F TCwler100 FLLL1 Chey /R=TO Q0L wE
RESTATOR 3,9K 2X 125K F TCmdew]OD oI Giwl/8=T0=1501lwG
REATSTOR 2K EX 1254 F TCwOv=i00 ELLEL A=l /BaTl-2001aE

REZTSTOR M 2% ,12%W F TCEGwai0D 2UBks Ciml/BuThujpdlal

ABAIADY 07Et=g 20
RESIATOR 1K 2% ,125% F TLaG#=100 2URHS Cimi/BmTOa100] =G

ASAIRG2 [ YA ETLE T
A%4351 31010 ]LH

ABAd 05061-6152
ADALCT" 0140-0796
ABASD 1864-0006
ASA4RI 0767-0280
ABAARZ R7E7-0382
ABA4R3 0757.0442
AsAdRd 2700-0896

ABAAUCT 1820-1437

SWITCH-THUMBWHEEL MO0y BCL WITH ONE EEELY 3pg=2tbl

BOARD ASSEMBLY, SwiTGH CIRCUIT (SERIES 1904) 28480 OB0E1-8162
CAPACITOR-FXD 150FF +-5% 200VDC MICA 72136 DM1EF1B1JO300WVICR
TRANSISTOR NPM 2N708 5t TO-18 PL=380MW 04713 2M708

RESISTOR 1K 19 .126W F TC=0+-100 24546 Cd1/B-TO-1001-F
RESISTOR 2% 1% .128W F TC<D+-100 G178 7020018
RESISTOR 10K 1% .126W F TC=0+-100 €4-1/3.70.1002-F
RESISTOR-TRMR 15K 5% Ww TOP-ADJ 1-TRN 2100-084%

IC MY TTL LS MONOSTEL DUAL SNZALEI2IN

D Bdhar ~a W O B OTUfu =ERON RPN BRSO LT T2 Lo

See introduction to thig section for ordering informatien
wIndicates factory selected value
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Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-5. Options 001, 003 Only Replaceable Parts

Mfr
Code

Reference
Designation

Oty Description Mfr Part Number

FOR DPTIONS 001,003 ampy

B804%=-608%
05046%=605Y

WOOULE a8SEMBLY, CLOCK POWER BUPRLY
[BERTES 19124
CABLE ApaFMBLY, { PPg

oSoatmbrbY
050a%ub05S

LILTRIS
Albd1CR
AfbArCE
AlediCH
AlbAiCHy

hpadqla
LibAIET
AMBAILH
[RLTREA
(L TRISY ]

LILLIZ 3N
Ardhifye
dyba1f1}
Ajodrtyy
LILLYISE

A1 ediCre
dybdiCy?
drbd1ce
(ST LINALR)

AyaaLoRy
T
LILLIR:H
AteAiCRY
AiBAiCESE

AibALGRE
A1bALLRY
AibAiLnd
AjbhiCRY
LiaaitRin

AfakyCRyL
Ai6A1CRLE
LieRICALY
AlbAIERTY
L1bhiCnys

[TLTIIN]
AymdyLy

L TRL-T]
ALEAIRT
AlBAID)
AlbAIQY
ABAIRE

Arba1Os
Lisayay
LALLINL]
Arahy g
ApdAy Gl D

L LY
djadpen

Ayai Ry
LILLYLH
AjaAgRY
LjaAtRy
dybAyRY

125p=g%0i
tis4a=0%a1
1idgag23s
LT LLF L)

DAdg=-piad

050 hS=0034
t5005=00u0
LELTEEY 1L

LI AT LH

G180=0113
0180~-0007
01a0+0t68
01500094
0150%30%8

LI L]
LELLLL L]
0ibp=giyy
d1Bow0117?
0150=-0093

lepagtly
Oldgepdod
Olhowdiz?
bibdo=011T7
Clbp=0)Ta

o180watllh
21%0=0093
G180=-0098
flBompliit

1901«004dn
1901=pdi0
1901wpiin
1905apD4Y
1901ap0ue

1901 =q04?
1901=g049
1902=3191
1904=0040
19010040

{902=-08%4
190240084

19010080

1dp=0150
WidomuoZ?

18840020
1884 =0020
10830001
1850up09%
1884ugpde

1084e0003
1884=000%
1054w0%a7
1054appd9
14%54=pasy

[ 3L TH
0747=0%00
A757=0%00
[ A FETLLE
LA R AT LFL

LR oo OO A LA e

-1

=l D LB I Lo

"

—

el P R o 8w E- 0.

CONNECTOR=RF
CONMECTQR&RF
CONMECTOR=AF
COMMEC TOR=RF

LI

AHE M 3G, =HOLE~FR SOelHM
Mg M SGLaMQLE-FR S0w0nM
Mg M Bl.«HOLE=FR SnwOnM
IHA M BCLaHRLE=FR %y=0nMM

MIBCELLAMERUA PARTA

TERMINAL=STUD SCL=PIN PREBS=MTG
COVER, POWER JuppLY

CRABSIS, POWER AURPLY

PLATE, POWER JurPLY

BOARD AJBEMBLY, POWER BUPRLY
[NOT FOR REPLALEMENT)
FOR REPLACEMENT ORDER NEXT mIGRER ABAY

CAFACITOR=FXOD
CAPACTITOR=FXD
CAPACITOR=FYD
CAPACITOR=FXD
CAFACITDR=FXD

ChpallTop=Fub
Capallivop=Fub
CAPACTTORFXD
CARACTIYOR=F YD
CARACTIYOR=FXD

CAPACITOR=FXD
CAPACTTOR=FiD
CApacITON=FAD
CapALITOR=FND
CAFLCITOR=FXD

CAPACITORaFND
CAFACITORwFYD
CAPACITQR=FYD
CAPACITOR«F:D

DIGDE=SW]ITCM]

DIORE«PWR RECT

DIODE=FwR REC
DIQDE=FWR REC
DIOLE«PWA REC

DIQLE-FHR REC
DIODE=PWAR REC
QIDODE=2ZNR 13,
DIGOE-3wITCHT
ODlopE=swiTin]

OI00E=INR 10V
DIODE=INR 10V
DELEYED
DELETED
DIQDE=3WITCHI

COlLamMLD 53,8
£OILeMLD jp0U

THANAIATOR NP
TRANAISTOR NP
TRANATATOR PN
TRANSISTOR NP
TRANITITOR NP

TRANELATOR NP

1nfiFs2hwy st 30VOC Ta
yUFem1O% X5YDL Ta

JDRRUF ewjly 200vRL POLYE
JO5UF +40=20X 100VDEC LER
J05UF »80=20X 103vy0C CER

10puFee20y 20VDC T4
LOQUF +m@0L 20¥0C T4
B,TUF+=10X 35v0C TA
2.TUF+=10% 3SVOL Ya
LOiUF +BD=20% 100VDL CEA

2, TUF+el 0y FEYOC TA
IoPF &=%% SpQv0p WICA
1UF +=20% 2SvDC CER

. TUF4wix ASYDC TR
LATYF +B0=PDX 25yDE CER

b AUF+=10% 3EVDE TA
LOLUF 4B0aox J00VEL LER
100UF+=20% 20VDL TA
b, BUFE=1aL J4VOLC TA

NG 3aY SoMa 2nd [ple3%
tNaT2D 108V 1,54

T oiNaTEo 100y 1,54

T sgy 750MA DOm24

T soy THQMA DO=29

T moy TSaMA 00epq

T 8oy TSoMA DOw29

Iy %% D07 POR 4w TCR+, 059%
NG 3oy S0MA PNB DDe3%

NG 3gy SHMR NG DO-IS

B DOwi® POmtw TCms, 0bX
5y O0=1% POmin TCme, 0bY

NG 3pv SoMA N3 DO-3%

UH 1% Qw85  1SeDX 3TELG.NOM
H (0¥ Ox30 ,PSOX,313LG=NOM

M Toul POEISH
N Towd POEESN
P TOe3% PDEOOOMA
K TOwi® PRETLOMA
N TOwd PDR2SH

N T0u3% PREAOQMy

1l
TRANDISTAR NPN ah7o8 31 roeid POslagMw
TRANAISTOR NPN 2h372% 31 TOe3 PDEBgoMa

TRANB]ITGR NP
TRANGIATOR NP

DELETED
QELETED

N aN3oS38 AL TOw}9 Plhaiw
NoaNEOSES 31 TOwY9 PRaiw

RESISTOR % ok pX _12%w F TCRO4=i00
RESIBTOR 100 8% ,125W F Tikoemipo
REAISTOR 100 2% ,128%% F TCROw=iog
RENIATOR Ea (3 1250 F TCEQew)0d
REBISTOR |, 6K 2% 125K F TCEs=100

{29t=0%01
1250=090¢L
1250=025h
1250=0258

0R4bwt) 19
o%n4Sen039
a%peSwdnda
PELTALF L

[ELEY LTTL-F

BIFISTLT
1500874X901902
Mpdebhind
aisd=bdon
a15a=ph9e

15001075002082
15001 aTx02082
1560275K903582
1500275490882
61580095

150D27SK9038R2
DMSESO0J0500MVIRF
plegmpia?

ESQDEYEx 0580
OlbompyTH

1500655903502
H150mb %3

1%aD1oTX00RQER
1500605203548

1901=h040
{hdT2g
ihaT2o
1901=0049
1901 =0049

1901wg0u?
1901=004%
{902=31%3
IRLICLITY]
{@0f=gpat

|9p2m(55Y
1G2e0554

1901 -004p

Siug-p1%4
R140=pnal

1880=-0020
1084appED
1883apapy
183dep)23
1884=i020

1984=0p0]
N
FUITRS
FLRTERE
2N3053S

Clul /BuTQuBbDind
Clul/BaTduigiet
Clm]/Bathall]l=(
Clml 7RuTOnSBRO-0
Ciml/BaTowlbdl=G

mi ntraduetion o this section for erdering mformation
“ledieates factary selectod value




Model G065A
Circuit Diagrams, Theory, and Maintenance

Table 6-5. Options 007, 003 Only Replaceable Parts (Cont'd)

Reference HF Part S Mfr
Designation | Number Qty Description Code Mfr Part Number

YT 0TS T=gPid AEST&TOR 390 2X ,i2%0 F TCuB4aldd 2YEhn Cuul/BuTOndP)wl
ALbALRY 075 7=-0%00 RESISTOR 100 2% ,12%k F TCEC4+=100 24844 Ciml/BeTOn]0)=k
AshiRd 03 T=p o0 RESTATOR 100 2% ,i12%h F TCEo4=lD0 FUSUA Cdal/BeTi=linG
38 LLL] B75T=0dbe RESIATOR L0 1X ,12%H F TCuOwe100 2uTdb Clwt /BuTOm]ORD~F
AediRip 075T=0948 RERIATOR poK 2% ,125W F TCEo4mi1n0 20546 Coml/BaTOnl002eG

ALbdjRyY 07ST=0% 4 REELIATOR 300 2% o125W F TCEp+=iog 26846 Cumi/BuTOn}qim=G

AahiRy2 075T=fN00 RESIATOR 3100 2% 325w F TCmQ4=100 24544 Cdu) /8rTir)01=G

AtbALRIY 2100=1773 RESIATOR=YAMR 46 5% WW TOP=ARJ j~TRN zhudo 210041773

ALBAIRY R 075T=0344 REBIATOR ;golz LI25KH F TUmOduing 20546 Cusl/BeTO=ltROwF
2%

ALhAIRIS A7ET=0%07 RESLBTCR 2125 F TCag+=100 2usdh Cuml/awTOeRll=G
LITEIL L] 075 T=a%20 AEATATOR A8g F feras=ldo EL P Clhml/BuThabBlnG
ALehipit 075 =020 REAIATOR 480 F TGuge=ton 2044k Cimi/BuTOsbB]=b
AjhiiRi8 79T« 0%00 REATATOR 100 F TEROewlpO 2484 Cilml/8aTOwin] v
AtWALRI® o8 Tan?0T RESTATOR 200 F TCEQ+=iDt 24544 Cimi/BuTi=201a6
ALbALREY a74Tmn R0t RESIATOR 240 F TCRO+=100 FUBLE Giwl /BmTOmED]nG

(3113841 LINVTEELET | tRANSFORMER YRANSFORMER) Ep=18VCT 28480 91Q0=ucl
AthiyTi [LITIET TR . YRANAFCRMER 20480 DS0bi=BOL0

Soep introduetion to Lhiy section for ordering information
#]ndicates furtory selected value
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Model 5065A

Circuit Diagrams, Theory, and Maintenance

Table 6-6. Options 001, 003 Only Replaceable Parts (Cont'd)

Reference
Designation

HF Part
Number

Oty

Description

Mfr
Code

Mfr Part Number

LEL LY

At9argy
A 9A LR
At9ALCY
hl9aca
ALoALCE

(IR
[FLIT14]
A{BAiLE
A19a4Cn
h1%ayCyg

1913y
ML 2
Ar9Aify
Ai9hiEra
AtoayCyd

A19410R1
AYA{CRE
A19a4ER3
A1RALCRY
A YAICRE

LIFAIF]
Libairz

[SLILIR]
ARagLz

IRLIT
194407
ISRISEES
AyPAgma

A1RALRY
L19A1RY
[YLITLE
AL9diRy
A1 9ARE

IYLIST TS
4194107
LiR41n8
ERLIYLCL)
A19L1RY D

RLILET
LIRLILEY
Ay9aiRY3
ALILIL]
ALOALRLY

A9 Rye
ISLTSLIE]
LICPEIT

ALTALAY
ApQAas
ALRALEY

M lh
A19A1Up

050bki=b12%
03061=6136

0508 =b13Y
12000063
1isow=dtog

Motedotiz
S0ZomtiTe
080bi=2114
oROLT=R119
050hi=2130
0SoaZ=2oted

[ LTI ET ST

fidg-2827
1Bomzh2?
Clépan3Te
Dibpwn2it
B1agm3ate

LRLTELY 31
Oytpen3?y
O18p-pEd)
Di60wnsTe
D1U0=PAZY

HlapwdbiTe
D160w5879
01b0m0%7Th
f180-g827
01b0=0%576

1903=12%
1901 =0hah
1902a) 286
190 1wn0dn
1901 mpb s

2i1ge0qu9
R AT-LEL)

U ao=ny?
T100-0837

L18%uapg1%
188kanPls
1A55=0514
1853=0036

0TS TabUp
A% ¥anzan
0757 =04nT
0ETellag
arsT=guaz

073T=0ug?
LAY
7S Tepadg
0757 =paug
LELEEDVLEYS

05 Tanaud
D% Taguag
DS tmpudg
075T=ga42
0737T=-0338

07370280
0T5T=0280
LA ELE AN

I{oy=0478
51010587
F1o1=05%T

1B2a=5]48¢0
LT T TTHT

125)a300%
38gep107
LT IR L L]
oEobi=g0}T

> s

o e RERL LT B LT Lt LTy THT 3 ~= Ay~ ~ TR -

[ ]

-y

L -0 ] L L

——— el b LT <& OO o

-

LYRC ¥

CLOCK DIapLAY AYaEMBLY (2PT 001 ONLY)
[SERIES tTa0)

Cuoe DIBPLAY ARBEMALY (OPY 003 GNLY}
LBERIES 17d0)

CABLE &B3EMBLY, CLOCK DISPLAY

CONNECTOR=8GL CONT BKT ,04~IN=ASZ=3Z HND

CONNECTORHF BRC FEM JGL=HOLE=FR %Q=0HM

AWITCHaPB APATwenD MOM G254 JavAL B u=BTN
INAULATOR FOR AnAPaQN FIN3

PANEL, CENTER (0FT. 001 QNLY)

PANEL, CENTER ([OPT, Q04 ONLY)

PLATE, CENTER

WINDOW, DIBPLAY

REGQULATOR/ORIVE (SERTES 1740)

CApaCITOH=FxD 47yF+ipo=ioy HovHC 4L
CApALITOR=FYXD 4¥yFeico=sigy 4pyOC AL
CAPACITOR=FXD [ 1uF +=20% SovDC CER
CAPACITOR=FXD 3, 3UF+=P0X 18VDL TA
CAPALITORFXD 0IUF +=30% 100VDC CER

CapACITORwF KD 1UF +=g0Kk SOvDE CER
CAPALITOA=FXD 4topPF +mipy LaovOLC CER
CARSCITORWFXD JUF+mi10% 35yDC T4
CApaCiTOR=Fxl [ 1UF +=20% SoyDC CER
CAPACYTOR=FXD 4FUF+100=10X 4OVDE AL

CAPSCITORaFXD _jUF +a2oXx BoYDC CER
CAPACITORAFXD ,0fUF +e2ok juovBC CER
CAPACITORSFXD ,1UF ewpox SovPC CER
CAPACYTORAFXD 4YUFei{p=igx upvhD AL
CAPACITOR=FED 1UF +w20X SOVOC CER

DIODE=INR l9,8Yv 5% DO=? PDm. 4w TCo+, 073X
DIODE=BW]ITCHING 3oV SoMA 2NE DO«3FY
DIODE~INR 1NG3uaB A,BV Ex PUsGH TCEsz200X
CIODE=BWITCHING 30V EuMA NS DO=X%
PIOCDE=FWR RECT {NAS34 100V {4 200N3

FUBE 1A 128V FART=BLO ,281X,093
FUBE 14 128y FASNT&BLD ,281X,093

FAIL 4boum 15X 1, 120eNUM SRERLIMHZ

TRANSISTOR NPH 81 POW3SQMA FTE3DGMAZ
TRAHBISTOR NPN &1 PRESSgMK FTe3roM<Z
TRANSIATQR ANP aN29052 31 TOa39 PORAGQMA
TRANSIATOR PNP &1 PPEZioMw FTaasgMn}

RESIZTOR poK 1%t _125W F TORpealog
RESISTOR 1K 1% ,12%W F TCep*wiga
RESIATOR 100K 1X L18%W F TCwdemidn
RESISTOR 10K 1% ,12%W F TCstG+wipd
RESIBTAR 10K 1% 125k F TCmo+a]lan

AEATATOR 1.5% 1% 125w F TCEOwa]d0
REBTATOR 100K 1% 125+ F TCEGa=10Q0
REATISTER JOK i% 125w L LETEY T
REBIZTOR 10K tx 125w TCEN+=iog
REGIBTCR 1ok |X 125w F TCEns=1gd

RESIBTOR {0K tx ,135%
RESIBTGR J4K tx ,12%w F TCEOemiDD
REBTHTUR 10K 1% ,12%¢ TCwge=100
REBIBTOR 1K 1X ,2%w F TErdemido

TCEO+=100

r
4
F

HESTOTOR JoM tx _125# ; TEEQsw] 0
F
F

RESIETOR 1K 1x _t28W F Thadrmind
AESIATUR IH 1X ,{25W F TLwOe=100
RESIBTOR 1 1% ,12%8 F TCWos=100

AWITCHaTHL JUBMIN SPDY 38 250vaC
SWITCHePE APAT.ND WOM 82 jRaveC
SWITCHapE 3p3T«ND MOM . xp 170VAL

1€ YIMER TTL MONDsABTRL
1€ 3524 MODULATOR 16=DIP=C

AieA) WIBLELLAMEQUA EARTD
AASHER=FL MTLE Nb. & 154«]nalD

URACHET, BWITCH
UFLCER, RIVET=0ON

FLELL)
FLTLL

28440

28480
28480

silaq

28480

284y
28480
28480
28080

28480

284aBp
#84Bg
ELT 1)
Shabg
26489

2BuBO
2b4bp
80209
28480
28080

28480
28480
FLEL
gBuBp
FLELL]

2480
2Ruldp
oaT1Y
2bado
LUEER ]

2Aaio
28480

g8abp
2BuBo

QuTiy
ouTid
04743
2ea80

LT
FELTTY
2u54L
pusde
2uSde

2454k
24848
24845
20846
24Tds

24Tdn
20844
24844
24sdp
2454

aatde
20540
BLELT)

cBudo
aBula
28480

GeTiy
B1Evs

05abinanldl
[ELTAETIRT]

3041wl 3T
12000061
1250=0108

Hut
S02a=0176
LELLIEYIRY]
a30a1=£119
afasi-2120
[ELLY L FLATH

Qathalunlun

nldpagigy
pléoagdg?
0lbd=0576
L40DI3SN0015AE
Clop=3870

Hibi=0570
Hipoap?l
L5n0EnSxFo8A2
DlbD=05T8
DLBO=2827

blbhoegli?e
oleo=3A7e
NiagugETh
n1Agugbp?
OleowpRTE

1902w3234
L1801 =0pl0
INE3428
1901 =0040
FLTE Y

21{0mppey
211o=0049

49140=-0217
9100=nb3T

2N3R04
EN3T04
FLFLDET
1883m0d b

Clul /BuTinl bOC=F
Cduwl/BaTO=1001=F
Ci=1/RuTlaygl}nr
Ci=l/BuTOalgd2ap
fuai/BaTpulgoder

CO=1/8=T0x180]nF
Cdwl/BaTl=1005uF
Cl~1/B=TDo}0O2aF
C4=1/8-70=1003uF
CiwlsbuTO=1002uF

Cdm] /BeTO=jpQ2aF
Clm ) /BnTOR]iQ2uF
CanlsBnTomingRaF
Cév|/BeTO=iq2=F
CS5ul/UaTOaiobinf

C4m)/BaTRaidiiel
Cimi/BuTirin0dlnF
OEIR=2R1Z

Jiol=oB78
Molep557
Jipl=0%%7

MCUE5R]
5G3Bga)

1251=3950
J056mplO7
TR
REDEI=2037

Sewintroduclion o Lhis section for ordering infurmation
#ridicales faotory selected value




Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 6-5. Options 001, 003 Qnly Replaceable Parts {Cont'd)

Reference HP Part _ Mfr
Designation | Number Oty Description Mfr Part Number

Code

BGARD ABAEMBLY, DIBPLAY {AERIEM 17402 aeubo LLLEIEEIEE]
CAPACITOR=FXD ,01UF ++20% 100vDC CER FLILT 0lb0ala7R

DIBALAYsNUMaBEY falHAR [ 3wf FLITL-H] S0BZw7TIl, CAT
DIAALAY=NUM=SEG JafHAR ,Jus 2EABD 50B2a7731, GAT
OIAPLAY=HUMSEG 1aCHAR 3arF 28480 E0B2a7731, CAT
CISPLAY=NUM=EEG 1wCHAR ,JuH nbudo So82aTTIl, LAT
BISPLAY=NUMeIEL SwlHAR ,BaH 25480 S0AR=TTRL, Cat

A1902 aS0hink]dl
A vaaty 01bo=38T9

LT LLY 1990=04%32
ApRARDAZ 19900452
ArRaabss 19%0upu52
ALOAZONG 19042405
ALWAZDES ILLITIEL

AMVAZDEN 19%0e008

APARUY 18530058
ALWayoy 1853=00%8
Ai9igly 1833=00%8
A Parda 185320058
[SRLFL L] 1853=00%0

At9ARO4 LLLELLLLL S

LIV LT (LI 1T
[YLIY1T] obRaTZi4
A TAIRY 0bBaT204
A{ARRD [LLLTE DL
LIRLY L] beYR=T 204

IYLITLIY peYATRUY
Ay RARNT Sav8aTdd
A1YARRE 0o¥BuTRiG
ALRARAY 0AR=T202
ATARR1D o4td+7202

Ay TAQRYY a%8eT20R
[YLIYI IV LIS FTT]
AlvAzA1} otoh=T202
SLIY LI pud8eY 0
AARLE 0b98.7202

DESPLAYaUNAEL 1etHAR ,TaH FLEL SeAI=TTRE, LCAT

TRANBIATOR PNP &1 PO=3poMi FTe2QnMHI 726l digaas
TRANZIATOR PNP 81 PUEX)gMe FimPoomHY 07203 2248
TRANAIZTOR PNP AT PLagnoMé FTelgoMHI o763 Bizgun
TRANSTATOR FNFP AT POu3OnMW FYegzooMHl giabd 33zdas
TRANATATOR PNP Al Fhu3opMN FTe2ooWHl a7aed aZzedn

TRANSISTOR PNP Al POuJOOMN FTeZO0MHI ntaed BNgAuR

RE&taYOR 100K 1% 0% F TCROvs=i00 2atak Cla)/BaT0=iohd=G
RESIATOR 2,1%K 1X 05K F TCEO4wiOR Z4Sdb Cluj/BmTOn2151a0
RENIATOR 2,19K 1% L0%W F TCWO#swl0Q zhShb Clei/BmTOuid1 %10
RERIBTOR 2,190 1% 0%W F TCEGyw1QQ FLLLL] CImi/BuTiwd15ial
RESISTOR 2,15K 1% ,0%W F TCwpymido FOLLT) Cim/BuTOrR151ak

REKIATOR 219K ix o%¢ F TCRQeei0O EIT Clel/BalOmgifleG
RESISTOR 2,1%K 1% 0% F TCUG+~100 24546 C3m]/BuTOwg]Sing
REBIATOR 2,156 15 0%W F TCSQ4=idp FLLTLS CLiui/8nTow2iS]=0
RESTATOR 38,3 ix 05w TEEO+=100 g4udh Cimi/8mTOGaBRY=G
RESISTOR 38,3 LO05W F tCuOsaiDD FET) Clel/BuTlOmStRIG

r
r
RESISTOR 38,3 L05W F fCade=100 pUsGY Clal/BuTOpuibRial
nESIsTOR 34,3 D50 F TCRO+mi00 pUSHA Clal/8xT00=3dR3=C
AESIRTOR 34,3 JOSW F TCuOr=100 pUSHa L3=isgat00ultRinG
RESISTOR 34,3 L05H F TER0s=100 : 2usie CluisBeTOO=3ARIE
RESISTOR 34,3 L05H F Tleosaloo 2uBde Clul/8eTo0aXBR3aG

NETWORK=RES G=2181t0.0K (OHM X B anuae 1810a0085%

41VARREY {810=0095
NETWORK=RES TwAIRLIDLOK OHM X p 91637 CarOTCOT=103)

ALWATRRZ 1aioeo1%s
- ArYARIL 1820+2120
A19aRLE 185820023
LTI 1480=1184

1200=04%8

1€ MISC PMDA 27014 MMEZLEN(The)
TRANBIATOR ARRAY 61928 CAYOBIE
16 BFR CMOS NONINY HEX 01928 CO40504F

- L1 -4 Lot b b e B B | e B b bl ~ed =l =dm o g Cn O 0 L4 ore s> - wm

BOCKEY,IC Ld=PIn 26489 {Z200w0UTE

See introduction Lo this section for ordering in formation
*¥[ndicates tactory selected value




s T )T U 1 D - sa st il B o e s o e o

Maodei 5065A
Cireuit Diagrams, Theory, and Maintenance

Table 6-6. Manufacturers Code List

Manufacturer Name Address Zip Code

SCHURTER A G H LUZERN, 5W

GE CO INDUSTRIAL & POWER CAP DEPT HUDSON FALLS, NY
ALLEN-BRADLEY CO MILWAUKEE, Wi
TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX

RCA CORP SOLID STATE DIV SOMERVILLE, NJ
AMPHENOL SALES DIV OF BUNKER-BAMQ | BROADVIEW, IL

GE CO SEMICONDUCTOR PROD DEPT SYRACUSE, NY

KD PYROFILM CORP WHIPPANY, NJ
MOTOROLA SEMICONDUCTOR PRODUCTS|] PHOENIX, AZ

GE CO ELEK CAP & BAT PROD DEPT {RMO, 5C
FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA
SIGNETICS CORP SUNNYVALE, CA
MEPCO/ELECTRA CORP MINERAL WELLS, TX
MICRO-OHM CORP EL MONTE, CA
CORNING GLASS WORKS (BRADFOQRD) BRADFORD, PA
NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA
HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO, CA
BOURNS INC TRIMPOT PROD DIV RIVERSICE, CA
SPECTRUM CONTROL INC FAIRVIEW, PA
STETTNER-TRUSH INC CAZENOVIA, NY
SANGAMO ELECTRIC CO SPRINGFIELD, IL
SPRAGUE ELECTRIC CO NORTH ADAMS, MA
ELECTRO MOTIVE CORP SUB IEC WILLIMANTIC, CT
TRW INC PHILADELPHIA DV FHILADELPHIA, PA
SWITCHCRAFT INC CHICAGO, IL

TRW CAPACITOR DIV OGALLALA, NE
DALE ELECTRONICS INC COLUMBUS, NE
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Model 5065A
Circuit Diagrams, Theory, and Maintenance

SECTION VviI
MANUAL CHANGES AND OPTIONS

7-1. MANUAL CHANGES

7-2.  Thiz manual applies directly to Model 3085A
Rubidium Vapor Frequency Standard having serial
number prefix 1104,

7-3. NEWER INSTRUMENTS

7-4,  As changes are made, newer instruments may
have serial prefix numbers not listed in this manual,
The manuals far these instruments will be supplied
with an additional "manual changes” sheet containing
the required information; contact the nearest Hewlett-
Packard Sales and Service Office for information if
this sheet is missing,

7-5. OLDER INSTRUMENTS

7-6.  This manual with changes listed in Table 7-1
applies to Model 5065A Rubidium Vapor Frequency
Standard having serial number prefix 988 and below,

7-7. OPTIONS

7-8. There is one option available; Option 001 Time
Standard.  Some instruments were Option 002 or
Option 003,

a. Option 002: (Standby Power Supply) Add
Figure 7-1 and Table 7-2 to manual. Perform manual
changes listed in Paragraph 7-5. Applicable to instru-
ment sarial prefix 916 and below.

b. QOption 003: (Combines Option 001, 002) Add
Figure 7-1, and Table 7-2 to manual. Perform manual
changes listed in Paragraph 7-5,

7-9. Option 001 Time Standard
7-10. For Option 001, see Figures 8-13 to 8-15.

7-11. Three changes that alter & particular assembly

series number but not the instrument series number

are located at the end of this section. They are:
Change A:  (Option 001 A16 Series 1532 Only)
Change B:  (Option 001 AS Series 1840 Only)
Change C: (Qption 001 A5 Serias 723 Oniy)

CHANGE 1 (820-):

Figure 8-18, AB Phaze Detector Assembly:
Delete R50 10K resistor. Make appropriate
changes to Section Vi tables

Table 7-1. Manual Changes

Serial

Prefix No. Make Manual Changes

820 1 through 24
836 2 through 24
840 3 through 24
848 4 through 24
a52 5 through 24
202 & through 24
2§16 7 through 24
928 B through 24
840 9 through 24
856 10 through 24
856 11 through 24
964 12 through 24
968 13 through 24
1104 14 through 24
1220 15 through 24
1320 16 through 24
1340 17 through 24
1416 18 through 24
1420 19 through 24
1532A00631
and Below
1532A00632
through
1532A00780 21 through 24
1736 22 through 24
1820 23 through 24
1840 24 only.

20 through 24

Figure 8-16, A6 1 MMz Divider Azssembly;
Change L2 to 17 yh 9140-0107. Make appropriate
changes to Section Vi tables

Figure 8-25, A13 Buffer Amplifier Assembly:
Change A13ATR12 to 910 ohm 0757-0923,
Change A13A10Q1, Q2, Q3 to 1854-0092
{2N3563). Make appropriate changes to Section
VI tables.

Figure 7-2, AZ Battery Charger Assembly (QOption
002);
Change CRY to 31.6 V 1902-3290. Make appro-
priate changes to Section VI tables.

Figure 8-27, A15 Voitage Regulator Assembly:
Change R16 to 100 ohms Q757-0800. Make
appropriate changes to Section VI tables.




Model 5065A
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Figure 8-8, {Wiring Diagram 2 of 3):
Delate R7 from A17(8) and ground
Make appropriate changes to Section VI tables.
Delete R4, Make appropriate changes to Section
V| tables.

Figure 8-11, A3 Multiplier Assembly:
Delata L1, 2, 4, 3 from 41, J2, J3, J5S BNC's.
Add jumper wires in place of deleted coils.
Make appropriate changes to Section VI tables.

Figure 7-2, A2 Battery Charger (Option 002):
Change BT1t4 24.0 V, 1420-0009.
Mzke appropriate changes to Section VIl tables.

CHANGES 2 (836-):

Figure 8-17, A7 AC Amplifier Assembly:
Change A7A1CS to 1.0 mf 0160-0127.
Change ATATRI17 to 11K-0757-0949.
Change A7ATR18 to 10K-0757-09438.
Make appropriate changes to Section V1 tables.

Figure B-8, A1 Synthesizer Assembly:
Delete C47, CR41,
Add R26, 1K-0757-0924 in place of CR41.
Change Q17, Q19 to 1854-0005 (2N708).
Make appropriate changes to Section V| tables.

CHANGE 3 (840-):

Table 6-2, A3 60 MHz Multiplier Assembly:
Change A3A1T1 to 00105-8003.

Tabte 6-2, A13 Buffer Amplifier Assembly:
Change A13A1T1 to 00105-8003.

Figure 7-1, A2 Battery Charger Assembly (Op-
tion 002):
Change Q5, Q6 to 1854-0003.
Change CR11 to 1902-3224 (17.8 V).
Change CR15 to 1902-3104 (5.82 V).
Add CR14 between CR15-R27 junction and Q11
base (anode to A11).
Make appropriate changes to Table 7-2.

CHANGE 4 (848-):

Figure 8-11, A3 Multiplier Assembly:
Change Q1 to 1854-0082.
Change Q2, Q5, Q6, Q8 to 1855-0081,
Change Q4 to 1854-0060.
Change Q7 to 18563-0015.
Change C3 to 81 pf.
Make appropriate changes to Section VI tables,

Figure 8-25, A13 Buffer Amplifier:
Change C7 to 100 pf. Make appropriate changes
to Section VI tables,

Figure 89, A1 Synthesizer Assembly:
Delete R27, 98, 99. Make appropriate changes
to Section VI tables.

CHANGE 5 (Bb2-):

Figure 8-27, Al15 Voltage Regulator Assembly:
Delete C12.
Make appropriate changes to Section VI tables.

CHANGE 6 {902-):

Figure 8-2, A1 Synthesizer Assembly:
Change R19 to R:Fixed:2K. Make appropriate
changes to Section Vi tables,

Table 6-2, A14 Logic Assembly:
Change CR13 to 1884-0003.

Tabie 7-2, A2 Battary Charger Assembly (Option
002):
Change CR& to 1884-0003,

CHANGE 7 (916-):

Page 6-7, 6-8, Table 6-2, Ad:
Replace A4 portion of Table 6-1 with Table 7-3.

Page §-18, 8-19, Figure 8-12:
Replace A4 related text, Component locator and
Figure 8-12 with A4, 100 kHz text in Section Vi
and with Figures 7-3, 7-4, and 7-5.

Page 7-4, Table 7-2:
Change for A2 Battery Charger, Option 002
Board Assembly only {Series No. 916 to 504).

Page 7-4, Table 7-2.
Change AZR12 to 0811-2586, R:Fxd w.w. 910
QOHMS, 3%, 2W.
Change AZR13 to 0811-2587, RiFxd w.w.
4.1 OHMS, 3%, 2W.
Change A2R18 to 0757-0948, R:Fxd met flm,
10K OHM, 2%, YW,

Page 6-23, Table 6-3, A12:
Change 05065-6074 to 5065-6030.

Page 6-9, Table 6-2, AT:
Change A7J1 to 1250-0258.

Page 6-5, Table 6-2, A3:
Change A3, 0565-6078 to 05065-6008.
GChange A3J4 to 1250-0258.
Change A3J7 to 1250-0258.
Change A3J8 to 1250-0258.

Page 6-16, Table 6-2:
Change W4 to 05065-86035.
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CHANGE 8 (928-):

Page 8-5, Figure 8-4:
Delete T.E.D device and P17/0117 of A12 and
connections going ta Q1, A15(5).

Page 8-7, Figure 8-6:
Delete CR3, P17/J17 and T.E.D. device.
Connect Q1 emitter  directly to  A13(5)
and labet wire WHT-BLK-BLL.

Page 8-10, UNIT THEORY OF OPERATION:
Replace "PRESET DIVIDER TEXT" and "POWER
SUPPLY" text with Paragraph 7-11 through
7-16, and Synthesizer Timing Diagram and
Thumbwhee! Switch Section.

Page 8-11, Figure 8-8:
Replace Figure 8-8 with Figure 7-6.

Page 8-13, Figure 8-9:
Replace Figure 8-9, component locator and wave-
farms with Figures 7-7, 7-8, and 7-9.

Page #-15, Figure 8-10:
Aeplace Figure 8-10 and component locator
with Figure 7-10 and 7-11.

Page 8-43, Figure 8-14:
Dolete T.E.D device and P17/J17 information
trom A12 R.V.F.R.

Pages 6-3, 6-4, 6-5, Table 6-2:
Replace A1 portion of Table 6-2 with Table 7-4.

Page 5-15:
Add Tables 7-5, 7-6, 7-7, and 7-8.

Page 6-15, Table 6-2:
Delete CR3, J17.

CHANGE 9 (94D):

Page 8-45, Figure 8-25, A12 RVFR Assembly:
Change A12A1C3 10 10 pf.
Change A12A1C4 to 5.6 pl.

Page 6-23, Table 8-3, A12 Parts List:
Change A12A1C3 to 0160-2188, C:Fxd Mica 10
pt 5%,
Change A12A1C4 to 0160-2251, C:Fxd Cer. 5.6
=25 pfVde w.

CHANGE 10 (956):

Page 8-29, Figure 8-17, A7 Assembly:
Replace Figure B-17 with Figure 7-13, Page 7-31.
Replace A7 text on Page B8-28 with Page 7-27.
Replace text and component locator on Page 8-29
with Page 7-29 (includes Figure 7-12),

Pages 6-9, 8-10, Table 6-2, A7 Parts List:
Replace A7 parts list on those pages with con-
tents of Table 7-9, Pages 7-33 and 7-35.

CHANGE 11 (960):

Page 1-2, Table 1-1:
Change AC POWER CABLE to HF Part No.
05061-6091.

Page 1-2, Table 1-2:
Change Standby Power Supply description test
line to 115/230 Vac £10% 50-400 Hz.

Page 2-2, Table 2-2:
Add CLOCK, 4 pin male (J7); Connector HP Part
1251-0128; Mating Connector HF Part No, 1231-
0127, Mating Connector Descriptin 4-pin Male
plug.

Change AC LINE,‘3~pin make jack (J8) Conneactor
HP Part No. to 1251-0146 and Mating Con-
nector HP Part No. to 1251-0257,

Page 6-15, Tabie 6-2:
Change CS8A, B to 0160-3043, C:FXD CER 2 x
005 UF 250V
Add J6, 1250-0140, Connector BNC.
Add J7, 1251-0128, Gonnector fermale 4 contact.
Change J8& to 1251-0146, Connector 3-pin male.
Add F3, Fuse 2110-0001, Fuse: 1A, 250V,
F3, Fuseholder 1400-0084, Extractor Post-type.
Change F1 to 2110-0001,
Changs D51 to 1450-0113, Lampholder: Red
Lens.
Change 51 to 3101-0033.

Page 6-16, Table 6-2:
Add W8 Q5065-6039, Cable Assy: Rear Panel to
Ad,
Add W8 1250-0080, Nut:Clamp.
Add W8 1250-0051, Pin: Connector.
Add W8 8120-0229, Cable:Coax 50-OHM, RG-
188A/LL
Change ac power caile (under misc.) to
114B-18A.

Page 7-5, Table 7-2.
Change A3DS3 to 1450-0113, Larmpholder:
Red Lens. ‘

Page 8-3, Figure 8-2, Block Diagram:
Change DS1, Integrator Limit color to Red.
Change D53, Battery Lamp color to Red,
Change DS2, Continuous Operation Lamp color
to Amber.
Add Following J& Figure to A4 Block:
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CHANGE B (928-):

Page 8-5. Figure 8-4:
Delete T.E.D device and P17/J17 of A12 and
connections going to O, A15(5).

Page 8-7, Figure B-&:
Delete CR3, P17/J17 and T.E.D. device.
Connect Q1 emitter directly to A15(5)
and labe! wire WHT-BLK-BLLU.

Page 8-10, UNIT THEQRY OF QFERATION:
Replace "PRESET DIVIDER TEXT" and “"POWER
SUPPLY" text with Paragraph 7-11 through
7-16. and Synthesizer Timing ODiagram and
Thumbwheel Switch Section,

Page 8-11, Figure 8-8:
Replace Figure 8-8 with Figure 7-G,

Page 8-13, Figure 8-9:
Replace Figure 8-9, component locator and wave-
forms with Figures 7-7, 7-8, and 7-9,

Page 8-15, Figure 8-10;
Replace Figure 8-10 and component locator
with Figure 7-10 and 7-11.,

Page 8-43, Figure 8-14;

Celete T.E.D device and P17/J17 information
from A12 RV.F.R.

Pages 6-3, 6-4, 6-5, Table 6-2:
Replace A1 portion of Table 6-2 with Table 7-4.

Page 5-15:
Add Tables 7-5, 7-6, 7-7. and 7-8.

Fage 6-15, Table 6-2:
Delete CR3, 417,

CHANGE 9 (940):

Page B-45, Figure 8-25, A12 RVFR Assembly:
Change A12A1C3 to 10 pf,
Change A12A1C4 to 5.6 pf.

Page 6-23, Table 6-3, A12 Parts List:
Change A12A1C3 to 0160-2199, C:Fxd Mica 10
pf 5%,
Change A12A1C4 to 0160-2251, C:Fxd Cer. 5.6
-.25 pf Vdo w. i

CHANGE 10 (956):

Page 8-29, Figure 8-17, A7 Assembly:
Replace Figure 8-17 with Figure 7-13, Page 7-31.
Replace A7 text on Page B-28 with Page 7-27.
Replace text and component locator on Page 8-29
with Page 7-29 (includes Figure 7-12),

Pages 6-9, §-1Q, Table 6-2, A7 Parts List:
Replace AY parts list on those pages with con-
tents of Table 7-8, Pages 7-33 and 7-35.

CHANGE 11 (960):

Page 1-2, Table 1-1:
Change AC POWER CABLE to HWP Part No.
05061-6081.

Page 1-2, Table 1-2:
Change Standby Power Supply description test
line to 115/230 Vac £10% 50-400 Hz.

Page 2-2, Table 2-2:
Add CLOCK, 4 pin male (J7); Connector HP Part
1261-0128; Mating Connector HP Part No. 1251-
0127. Mating Connector Descriptin 4-pin Male
plug.

Change AC LINE, 3-pin make jack (J8) Connector
HF Part No. to 1251-0146 and Mating Con-
nector HP Part No. to 1251-0257.

Page 6-15, Table 6-2:
Change CBA, B to (160-3043, C:FXD CER 2 x
005 UF 250V
Add )6, 1250-0140, Connectar BNC.
Add J7, 1251-0128, Connector fermale 4 contact.
Change J8 to 1251-0146, Connactor 3-pin male.
Add F3, Fuse 2110-0001, Fuse: 1A, 250V,
F3, Fuseholder 1400-0084, Extractor Post-type,
Change F1 to 2110-0001.
Change DS1 to 1450-0113, Lampholder; Red
Lens.
Change 51 to 3101-0033.

Page 6-16, Table 6-2:
Add W8 05065-6039, Cable Assy: Rear Panel to
Ad,
Add W8 1250-0060, Nut:Clamp.
Add W8 1250-0051, Pin: Connector.
Add W3a 8120-0229, Cable:Coax 50-OHM, RG-
188A/U.
Change ac power cable (under misc.) to
114B-16A.

Page 7-5, Table 7-2:
Change A3D33 to 14560-0113, Lampholder:
Red Lens.

Page B-3, Figure 8-2, Block Diagram:
Change D31, Integrator Limit color to Rad.
Change D53, Battery Lamp color to Red.
Change D52, Continuous Operation Lamp coler
to Amber,
Add Following J& Figure 10 A4 Block:
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Tabhie 7-2. Battery Charger Replaceable Parts

Reference ot Mfr :
Designation HP Part Number] Qty Description Code Mfr Part Number

Ad 050455068 STANDBY POWER SUPPLY 28480 NS065-6048
¥4 FOR ORTION 02 ONLY
LY D5QL5-0024 HOLDER: BATTERY ) ZR4L g0 0Ege5-Adi6
Al O5065-4G62 CABLE ASSY:BATTERY 284840 DER&E—606 2
A2 050455-6022 BOARD ASSY:CHARGER ZB4 B0 050a%E-5072

Al QEO6L5~ 2034 BOARDIHLANK PC 20400 Q50652004

AZuT1 1420-Q064 BATTERY:RECHARGEABLE 25.2vOLYS 18480 1430-0068

A2 0150-0052 C=FXO CER 0.05 UF 20% 4OCVDCW B4z Ay F3C17A

A2 O1LRO=0 049 L=FXD ELECT 20 UF +75-10% SOVDEW Yaz89 A00L206GOR0CLE-DSM
AZC3 U1 80-0049 CeFX0 ELECT 20 UF +75=10% SovDCW LLF3:-L) 20D206GOSOCC2«DEM

AFCG Ul 80=00297 CiFXD TANT. 47 UF 10F 25VDCW 54269 150D TEXODIG52-DYE
ARLY QL50-¢lZ1 CiFXD CER Gl UF +80-30% 50VOCH 56289 ACS0BTS5—CML

AzlRl 19201-0026 DIODE:SILICON ©.TBA ZOOPIY Q4T $R135p-8

ALLRE 1901=0026 DIGDE:SILICON D.TSA ZOQPIV 04713 SR1L3SA-B

AZCHI 1901-002¢6 DIODETSILICON ©.754 Z00PIV 04713 SPLA5SH=8

APUHS 1901=00246 DIDDE:SILICON D.THA ZOQPIY B4712 SR1358-87
AZLRY 120L-0026& OIODE:SILICON G.TSA ZOOPIV C4tt3 2R1358-¢
A2CRG lzoz-3070 DIODE tBREAKDONN 4.22V 5% 04715 S510939=74
A2CRT 1302-3290 PIQDE BREAKDOWNISILICON 3l.46Y 5% 28480 190Z=329C
AZGRaA LoB4-000% SHITCHZSILICON CONTROLLED 03548 NS48

AZLRY 1e02-3172 z DIODE BREAKODWN:L1.0V 2% 28480 1902=317¢
AMCRLO 1802-3172 DYODE BREAKDOWN:LL.QV 2X 28480 1902-2172
AZLHL 1902-3224 CIODE:BREARDONN LT.8V SX &H00MM 28480 19025224
AACRLZ 1501=0200 DIBDE:SILICON 100 PIV 3A Qz713s IN&I9R
A2CRL4 17#0]-0200 DIGRDE=SILICON 160 PIV 3A 02735 2 L4998

AZLA 14 1R01=0025 UIGOC:SILICON YDOMASLY ofias Fn o23u7
AZCHLY 1907-3 0% DICDE:BREAKGOWN S.62V 5% 04713 SZ10959=110
AZLU Lt 1902-320% DIORE BREAKDOWN: SILICON 4.7V 5% 28480 1902=3203
heUss 2140-00G25 LAMP: INCANDESCENT 28.0V 0.04 AMPS 0a806 327

A2usy 1450-Q11% LAMPHOLDERLAMBER LENS 071avr ROL=B3=F3=000

LELS) G&R0wG4T 5 RELAY:DPOT 28v 24 e928 L5A=2C=25B
2ol 14 454-0003 TH5TRI5] NPNISELECTED EN1TLIL) 26480 L&5%=0003
A2Q.2 LaGa-0u0Y T5TR:31 MPNISELECTED 2NLT11) 28480 1554=0003
A2U3 18 §4-0003 TETR15]1 NPN{SELECTED ENLTIL 26480 1A54=0003
A2Qn 1854-0003 TSTRiE] NPM{SELECTED 2M1T1L) 28430 i854=0003

4205 i454-0003 TSTRiG] MNPNISELECTED ZN1T711) 268480 LAS4=0003
AiDb LiS4-000% TETR: 41 NPN{SELECTED ZN1T11 28480 1584- 00403
ARQT 18540003 TETR:51 NPN{AELECTED NLTLIR) 28480 1B84-0Q003
LY L4%6-000 3 TSTR15T NPNISELECTED 2NM1711) 28480 L8S4=0003
A7 QY LB34=0003 TSTR:51 NPN[SELECYED FN1TL3} 28480 L 854-0001

A2010 1385%4-000 3 T5TR: 51 MPNISELECTED IN1TAIL) 28480 L854-0003
AZO1) 18 54~0003 T5TR:5] MNPN{SELECTED 21711 20480 1054=0003
AW 2 1853-0001 TGTR:G51 PHP{SELECTED ZNL132} 28460 1853=0001
AZDLY 1R53-0024 T5TR251 FNF 80131 ZNIATTD

AEQ14 18548-0020 TSTR:ST NPN 28480 1854-0020

ARD) G LB 54=0003 TSTR:251 NPNUSELECYED FROM 2niT11) 28480 L854=0002
AZRI 07570730 FRIFXD FLM 1.3K OHM 2% 1/8W 28480 A75T=0934
AZHZ 0T57-0855 ReFXD FLM 20K QWM 2% 1/5W 28480 ¢757=0955
A2R3 0757=0907 REFXD FLM 200 OWM 2% 1/8MW 284480 075 T=0307
AZR4 0757-0%5% RIFKD FLM 20K OHM 2X 1/8W RB4RO 078 T=095h0

AZRG 07TST=0072 REFXD FLH 100K OHM 2% 1/8u 28480 0757=0972
AZRb G757=0911 REFXD FLM 300 ORM 2X 1/8w 28480 075T=0911
LELE Q157-0%5% RIFXD FLM 1.5K OHM 23 1/8W 28430 Q75 T=0920
AZRA 0757=0955 R2FAC FLM 20K OHM 2% L1/8W 20480 076T=09355
AdRY oTB7-0900 RiFXD MET FLM 100 OHM 2T L/8W 28480 QT57=0900

AZR1D Q757-0948 RZFXQ FLM 10K OBHM 2Y 1/8% 28400 OT5T=0%48
AZRL1 O0T57-0948 R:FXD FLM LOK OAM 2T 1/6W 28480 QTST=094E
AZRLZ 0P27-0004 RIFXD DEPC 5 OHM 13 1/2W 20480 OTZT-QG04
AZRLS Q&R3-D 35S R1FAD COMPE 2.6 OHM ST 1/4W o112l Ca=36G5

A2h 4 07T5T-0%48 RZFXD FLM 10K OHM 2Z 1/6W 28480 A75T~0%4R

adk 1Y Q757-0934 RIFXD MET FLM 1K 0OHM 2T 1/6W 25480 Q75 T=QRzh
AZRLG 0737=0%4 8 KiFKD FLM 1DK OHM 2% L/EW F4-L 30 OTET-0%4%
AZHIT Q7570924 REFXD MET FLM LX OMM 2% 1/BW 2H% 80 0T5T=0924
ARREE QT ST«0924 REFRD FLM 1.2k OHM 2% 1/8W ZH4 6O Or5t=0924
ARRLY urRI-09351 RiFXD FLM 2ZK OHH 2% 1/73W 28480 QTBT-0931L

Atk U a757-0944 RiFXD FLM 10K QHM 25 1/8W ZB4 B0 OTFST-094H
ArR2) Ur5?-094u RiFXD FLM 10K OHM 2% 1/8W £B4B0 O7aT-0944
AZRZY A757+0%07 R:FXD FLM 200 OHM 2X& Lrsww 28400 0757=0907
A2RZ S ursY-0288 R;FXD MET FLM Z.0%K DHM 1% 1/8W 28480 QTLT-0284
AZRL Q757-0%24 P:FXD MET FLM LK OWM EX 1/8w 28480 OT5T=0924

AZRZS Q7570447 REFAD MET FLM te.2K OHM 1% 1/8W 2Ba8n 075T=0447
AIRIB DTFT-0D443 H:F¥D MET FLM 11.0K OHM 1% 1/5uW 284 60 G75T=0441
ARRF S 0157-0%48 REFAD FLM 10K OHM 2T 1/6W 2B4RQ 0T57=0048
AZR R QT57-094]1 R2fFXD FLM S.1K OHM 2E 1/8W 284 40 07ST=0941
ATREY QTET-a%4a) E:FXD FLM S.LK OAM 2% 1/4KW 286480 0757=0%41

See introduction to this section for ordering information
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Table 7-2. Battery Charger Replaceabls Parts (Continued)

Reference - M#r
Designation HP Part Number| Qty Description Code Mfr Part Number

07S7-0972 R:FXC FLM 100K OdHM 2% 1/8W 075T=0972
QTS7-0934 R3FXD FLM Z.7E CHM 2% 1/8M RDTRT- 0934
3101-11&4 SWITCH:TOGGLE DPOT 54 115V AC 310L-1164

See introduction to this section for ordering information
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Page 8-7, Figure 8-8:
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Change input ac wiring, C5A,B values as shown Page 7-6, Figure 7-2, A2 Battery Charger:

in Figure A, Change A2R15 to 1600 Ohm.

Add J7, F3 and wire as shown in Figure A. Delete Series 964 reference at top of Schematic
Add JG, W8 to A4(14) as shown in Fiqure B, Diagram.

Page 8-9, Figure 8-7: Page 6-10, Table 6-2, A7 Assembly:
Change input ac wiring, G5A.B values as shown Change ATA1CE to 0160-0166.
in Figure A, Ghange A7A1C7, C8 to 0160-0163,
Add J7, F3 and wire as shown in Figure A. Change ATA1C18, to 160-0166.
Add J6, W8 to Ad(14} as shown in Figure B, Change ATA1C19, 20 to 0161-0163.

Page 6-3, Table 6-2:
Change A1A1C1 to 0140-0221, FFXD MICA

220 PF 1% Factory select, CHANGE 12 (964):

Page 6-4, Table 6-2; Page 8-15, Figure 8-10, A1 Synthesizer Assembly:
Change A1A1TR71 to 0757-0968, R:FXD Mat Fim Change R87 10 12K Ohm.
OHM 2%, %W Factory Select, Change A1 Series to 964,

Page 6-5, Table 6-2: Page §-5, Tahle 6-2;
Change A1ATRSS to 0757-0243, R:Fxd Fim 8.2 Change A1RSB7 to (757-0850 RIMET FLM 6200
Ohm, 2% %W, Factory Select. Ohm 2% W,

Page 8-13, Figure 8-9, A1 Assembly: Page 6-7, Table 6-2:

Change ATA1C2 to 220 pf. Change A4C3 to -160-2225,
Change A4C10 to 0160-2218.
Change A4C12 to 0140-0182.
Change A4C19 1o 0140-0184,
Change A4C21 to0140-0184.

Page B-15, Figure 8-10, A1 Assembly:
Change ATA1R71 to 68K,
Change ATA1TRS85 to 6200.

Page 7-4, Table 7-2, Battery Charger Parts List:
Change AZR18 to 0757-0929, R:Fxd Met Fim Page 615, Tabie 6-2:
1600 Ohm 2% %W, Change S5 to 3100-2402,
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CHANGE 13 (968):

Page 8-31, Figure 8-18, A8 PHASE DETECTOR
Assembly;
Change A1 to Q3, Q8 to Q11 to 1854-0003.

Page 6-11, Table 6-2:
Change ASQ1 to ABQ3 and ASQS to ABQ11 to
1854-0003.

The A4 Module uses regenerative division todivide 1
MHz to 100 kHz as shown. Operation is similar to that
of A7 1 MHz Frequancy Divider.

Figure 7-3, 100 kHz Regenerative Divider
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The 100 kHz divider iz a regenerative divide-by-ten Cir-
cuit followed by an amplifier stage. This assembly in-
cludes signal-sensing logic to control the divider-start
circuit in response 1o both the 100 kHz output and the
dc start signal that comes from A7 1 MHz Frequency
Divider. Assume the 1 MHz signal i3 present at the
divider circuit input, but the 100 kHz output has not
started. Divider operation requires 100 kHz at the base
of Q3, the X9 multiplier. Thiz 100 kHz signal is
derived from the output signal once the divider starts.
During divider start, the required 100 kH:z signal is
obtained by converting tuned amplifier A6 into a 100
kHz osciliator by feeding a signal from its output back
to its input through FET switch Q5.

The 1 MHz signal input to A4 is amplified by C1. The
input is also coupled through Q2 whaose output connects
through A4{2) to A5 Digital Divider. The start signal
connects from A6 1 MHz Frequency Divider through
Ad(4) to Q4; Q4 biases Q5 “on” to complete the feed-
back path for Q7 which then osciillates at 100 kHz.

7-8

When the regenerative division process starts, the start
circuit iz no longer required. A small sample of the
100 kHz output conpects to CR3 and GRS to produce a
negative bias to cut off Q7. The resulting increased
voltage at Q4 emitter cuts this stage off, which in turn
positively biases FET switch "off" to open the start
oscillator path. The regenerative dividing process is
maintained as long as there is continuity in the 1 MHz
input.

Multiplier stage Q3 converts 100 kHz at its base to 200
kHz in its tuned collector circuit. The resulting 900
kHz mixes with the input 1 MHz from T1 in mixing
diode CR2. The parallel resonance of L3 and C8, tuned
to 100 kHz, traps all undesired frequencies in the mixing
product. 100 kHz couples to Q7 to complete the re-
genative path.

Q9 and Q10 feed the 100 kHz front and rear panel out-
put jacks. Adjustable T3 tunes Q10 for optimum powear
out. A second 100 kHz output is supplied by clock
amplifier Q8 through A4()14). Diode CRS3 and C2% in
T3 output provide a rectified and filtered dc output for
the 100 kHz position of the CIRCUIT CHECK meter.

A4 MAINTENANCE
NORMAL QOPERATION

The A4 circuits process the A8 1 MHz output by
means of ragenerative division to produce 100 kHz. The
A4 Assembly starts dividing when both 1 MHz and the
dc start signal from A6 are present at Ad inputs. A4
outputs are as follows:

a 100 kHz to front and rear-panel jacks from
Ad(11).

b. A buffer amplifier 1 MHz output t¢ A5 Digital
Divider Azsembly from A4(2).

¢. Rectified 100 kHz output to CIRCIUIT CHECK
meter from A4{15).

d. A separate rear panel CLOCK 100 kHz output
from A4(14).

OPERATIONAL CHECK

a. Asimple check of A4 operation can be made by
observing the CIRCUIT CHECK 100 kHz indication and
comparing it with the reference meter readings on the
front-panel door. In addition, the rear-panel CLOCK
100 kHz output should be 1 volt rms inta 1000 ohims;
also, the 1 MHz buffer amplfiier output at A4(2) shoulid
be .5 volts rms into 1000 ohms.
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b, Tocheck operation of the START AUTO-START
switch, set this switch to the center position and
momentarily disconnect J4 of A10 Oscillator. Note that
with the top cover removed, A10J4 is accessible. With-
out a 5 MHz input to A6, there is no A6 1 MHz output
and consequently no 100 kHz output. With A10J4 re-
connected, there should be no 100 kHz output until the
START AUTO-START switch is placed at either START
or AUTQ-START.

¢. To check that the 1 MHz output ()1 and J10)
outputs are within specifications, proceed as follows:

1) Using the 5065A 5 MMz output as an external
time base input 1o a counter connect the
100 kHz front-panel jack to the counter
input and check for 100 kHz + one count
Disconnact the counter,

Connect the front panet 100 kHz jack through
a S0-ohm feedthrough to an RF voltmeter.
Check for 1.0 to0 1.5 volts rms. Disconnect
the veltmeter and connect an oscilloscope in
its place. Check that the 100 kHz output is
a clean undistorted sinewave. Disconnect
the ascilloscope.

If a distortion check of the 100 kMz output is
desired, refer to steps 4 and 5 of Table 5-2,
In-Cahinet Performance Check.

TROUBLESHOOTING

NOTE

For troubleshooting or tuning it will be
necessary o mount the Ad circuit card on a
HP  05065-8064 circuit board extender,
Power should be disconnect before this
assembly is removed and re-installed.
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a. Signal Checks

1} To check Q1, monitor 1 MHz at CR2.

2) To check Q3, short the 1 MHz input at A4(6)
and then inject 100 kHz at R15 and R16 (1.0
V rms), Check for 800 kMz (X9) at CR2. |If
this checks out, ieave the 100 kHz connected,
remove the short at A4(8), and check for 100
kHz at R17 and R18 junction. If there is no
regenerative division, check start circuit of Q4
and Q5. In case the de start circuits is not
working, the start oscillator can be turned on
by grounding TP1 to close Qb switch.

b. Tuning Adjustments

1) Connect a 50-ohm termination to the rear
panel 100 kHz output jack.

2} Connect a BNC tee to the front panel 100
kHz output jack. Then connect an electronic
counter and RMS voltmeter to the VNG tee.
Connect the 5065A 5 MHz output to counter
EXT STD INPUT and set counter for external
standard operatior.

Set front panel START-AUTO-START switch
to AUTO-START. Tune A4T1, T2, LB, and T3
for maximum indication on the RMS volt-
meter. Counter should indicate 1 MHz + one
count,

Retune A4T1, T2, LB, and T2 for maximum
output.  Qutput level should be between 1.0
and 1.5 volts. This complete the 100 kHz
divider tuning.

MODULE REPLACEMENT
When replacing the A4 Assembly after repair or when

a new A4 Assembly is installed, the circuit should be
completely realigned per the preceading paragraphs.




Figure 7-4, A4 100 kHz Divider
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S0B5A: Normal operation unless noted.

Oscitloscope: DG coupled,




A4 1QOKHz FREQUENCY DIVIDER ASSEMBLY (osoe:

il

+R5
:b 9'00"“';:0390

|354 o005
5 Qﬁ IMHE AMPLIFIER
1
-
R7 =

Q5
18550056
SwWITCH

1aRa-000s

%P MULTIFLIER
G4

= OUF
1300 % Ra¥*
1300

Q6
1854-0003
AMPLIFIER
AND START
GECILLATOR

REl
al

L. RIS
o CB
“oizpF 560

Q4
8840003

1854-0003

Q2
1854 =000%
1MHz
AMPLIFIER




A4*IC_JDKH1 FREOUEN&_:Y_ DIVIDER ASSE_MBLY (O5065=BOI7)LNOTE |}

eoo

<1800

ak (-1

[SR O N

r
r
I
I
I
[
F

Qi
1854 -0005 ‘ ’
tMHz AMPLIFIZR 05

18540008 1855-0086
X9 MULTIFLIER SWITCH

Q8
1854-000%
AMPLIFIER
AND START

OSCILLATOR Q8
‘ /‘ P 1654 =-0003
_ IG0KHE CLOGK
Rzl \IL \ AMPLIFIER
51

Q4
1284~0003 a7
1834-0003

Q2 ﬂl?

s o “—— IOOKHZ SENSOR =

AMPLIFIER




FZg.
SHT.

H (O5063-GOITHNQTE )

100KHz SENSOR ——

+E 5V

Q8
1834-0002
I00KHz CLOCK
AMPLIFIER

‘ Madel S065A
Circuit Diagrams, Theory, and Maintenance

a9
1854 =000%5
EMITTER
FOLLOWER

[Tocknz ]

‘ RECTIFIED
I5 +2V ECTIF

Q0
18542009
OUTPUT
AMELIFIER

WRTCBLO-VIG . o weTeR
NOTES

I REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
ASSEMBLY NUMBER O ABBREVIATION
FOR COMPLETE DESCRIPTION,

- UNLESE OTHERWISE INDICATED:
RESISTANCE IN OHMS,
CAPALITANCE IN PICOFARADY;
INDUCTANCE N MICROHENRIES

. ASTERISK {(#) INDICATES SELECTED
COMPONENT, AVERAGE VALUES SHOWN,

GLOCK |
1 IOKHE |
. -

IMHE TG
DIGITAL

DIVIDER AZJ|

Q0E-0-10

Figure 7-5, A4 100 kHz Frequency Divider Assembly

-1




g 4 i i i ke 4 1 g e e g

Model 5065A
Circuit Diagrams, Theory, and Maintenance

Table 7-3. A4 100 kHz Divider Replaceabie Parts

Mfr
Code

Reference

Desighation HP Part Number

Oty Mfr Part Nurmber

Description

Ad 05 065=4017
Air 0506%-2031
AsCl 0180«0113%
AgCz Q140=0127
A403 01 40=Q180

EOARD AS5Y:LQOKHZ DIVIOER
BOARD:zBLANK PC

CLiFXD ELECT Th 100UF +3b-145% 30VDCH
CiFXD CER 1.0 UF 20% 25ubowW

CIEXD MICA 2000 PF 2%

28480
ZB&RQ
ELYS:-L
Sblaw
28480

0406Y-4017
05045=32031
107D10TLZ2030T2
BL1AC 5-C ML,
0l40-0180

A4l
B4LS
AGL
a4l
ALCE

0150=012¢t
Qr50-0L21
OE50=121
a150-0L21
0140=0301

CIFXD (ER G.1 UF +80-20% SOVOCW
C:FXD LER Q.1 UF #80=20% SOVOCH
C3FXD CER Q.1 UF +80=20% 50VDCW
CiFXD CER 0.1 UF +00-20% Sovbiw
C2FXD MY Q.QLZ UF 10T 200V0CW

54289
362 09
56289
SHZ 0
56289

CEQBTS-CHL
AL50aT5-CML
SC50B15-CHL
HLB0B [ G-CML
192RL2292-PTS

AT
A&C10

014002y
0140-81T0

01 40=022 &
Ql40=0170

C:FXD HICA 360 PF LT 300VDCW
CFXD MICA Y500 PF 5% 300VOCH

28480
20480

Aaall1

ARL12
Aqlid

Aalis

0160-0194
QL40=0220
0ls0-0194

O160=01%4

C:iFXD MY 0D.016 UF
C=FXD MILA 200 PF
CIFXD MY 0.0L15 QP

CiFxD MY £.015 UF

10%
1T 300VDCOW
10%

0%

562089
28480
56289

LR

LY2F15392-PT5
0l4b-0jz0
192p153%92-PTE

192P15392=PT5

ARllS
ALL 1o
a4C1y
A4l L8

QLGD-0174
0] 40=0235
0le0=0L27
0160=0162

CIFXD CER Q.47 UF +BO=20% 26VOCW
C:FXD MICA 2Z5Q0PF 1T B0OVOCH
CIFXD CER 1.0 UF 20 25vnewW
CiFXD MY 0.022 UF 108 2oOvD(w

EL-F L)
14655
fokee
S620%

ECLLBTS—CHL
ROMZOF | ZZH0QF3C
SL13C5S~LML
19EPE2HII~PTE

AGCLY
A4l 20
A4l 2L
AnL 22
A3

M 6Q=0127
0l 68—-0954
QL40=01T0
0led-0174
GLe0-0163

C:FXD CER 1.0 UF 20X 25VDCW
CiFXD MICA 1249 PF 1%

CiFXD MITA 5600 PF 5% 300VDCW
CiFXD CER 0.47 UE +B0-2Q% 25VDCW
C2FXD MY D.Q33 UF 10% 200VDCW

Sh2 by
848G
2H4H0
S6289
S6289

SELALS-CML
Glo0=0954
014G=0170
SC11BTS=CHL
Y9ZP33392-PTS

ALl 24
ARC2G
ALL AL
AulL?T
AMCZH

Q160=0174
oisn-nl184
0140-0184
UL&O-017%
0lad-0194

CIFXD CER Q.47 UF +#50=20% 25vDCH
C:FXD MICA 8200 FPF A% LOQVDCH
C:FAD MICA 8IDQ PF 1% LOOVDCW
C:FXD CER O.&T UF +20=20T 25YDCW
CiFXD MY 0.015 uf 10%

Fh2ag
28460
28480
SH2A9
ELFL LY

SC1YBTS—GML
QL4p=010%
ULlab-CLBG
SCLLBTE-CML
192P15592=PTE

ALL29
anCRL
A4GCAZ
AH4LRI
ALLR&G

4160-0174
1502-312%
1901-0040
1901-0040
17010040

CiFEXD CER D247 UF +80=20% ZSvOCW
DIODEIBREAKDOWN B.28V 2% 400MW
QIOREISILICON 30MA 30WY
DIODE:=SILLICON 30MA ZDWY
DIGDE:SILLEON 20MA 30WV

56289
28480
07263
Q7263
07245

SCLEaYE-CML
1902=3125
FDGLOGE
FOGLo0a
FOGLO88

AALR G
ARl 7
A4LY
AdLG
A4LE

1301-0040
9L40-0129
Yl40-8129
Y140-0129
Lora-aF

DICDE=SILICON 30MA 30WY
COIL=FXD RF 220 U4
COILIFXD RF 220 UH
COIL:zFAD RF 220 UH

COIL ASsY

FOGloas
91l40-01%7
Gl40=012%
Sl40=012%
1074-aF

07243
28460
28480
AB4B0
23480

Al
A402
A4Q3
A4Qé
A4QS

1854-0005
1554=0005
1354-000%
1654=0003
1855-0054

TETRI151 NPN
TSTRiZI NPN
T5TRi 5T NPN
TSTR:5I NPNISELECTED FROM 2ZM1T11)
TETR=31 FET

841131
30131
BO1 34
28480
60131

ZNT0R
INTOB
ZNTOB
L854-0003
2N4542

AdDE
AslT
A400
A4Qy
AGILO

1854=0003
LAB4— (0003
1540003
2NYoae
ANTOR

1854—0003
1354-00C3
1854~0003
1854=00035
19 54=0005

TSTR:51 HPMLSELECTED FROM ZN1T11)
TSTRiST NPNISELECTED FROM 2NT 71k}
TEYRIST NPNISELECTELD FROM 2N17T11)
TETA: 51 NFN
TSTA:51T NPN

2848¢
ZB4BO
28480
80131
80131

A%R 1
DERE
A4l
ARG
ALIS

QT 5T=0900
Q757=0940
Q757-0936
a75r-08s3
Q757-0947

RIFXD MET FLM 100 OHH 2% 1/8W
Re=FAD FLM 4700 QHM 2T L/6W
R2FXD FLM 3.3K QHM 23 L/0MW
REFAD FLM 51 OHM 2% L/BW
R2FXD FLHM 9.lK OHM ZX 1/6W

ZB4 MO
284 80
28480
284 B0
28480

QTET-0900
0757-0940
0757-0936
0757=08%3
OT5Y-a%e Y

ApRo
ALRT
A4RR
ARRG
AR LD

QT5T=0893
oY57-0927
STBT-QRET
£757Y-0927
o¥3?-091n

R:FXD FLM 51 QHW 2X 1/8W
RiFXD FLM 1.3K OHM 23 1/3W
RIFXD FLM l.3K DHM ZX 1/8W
REFXD FLM 1.3K GHM 2% 178K
RiFXD FLM 430 OHM 2% 1/8W

28480
L8480
27480
29HE0
28484

aYET-0B33
GTIST=09e7
O75T= 0927
QT5T=09:27
0757=0915

A4RL]
AGH1L
A4R 13
LELT]
ELLYE-

A75T- 0944
075 T=0945
O75T=0910
0D757=0946
0787-0p33

CTET—-0944
U787-0965
0757-04918
0757-0948
QT5T«0893

REFXD FLM 6.BK QHM 2X 1/8W
RiFXD FLM S1K OWMM 2% 1/BW
R:FXD FLM S50 OHM 2% 1/78W
RiFXD FLM 10K OMM 2% 1/BW
RIFXD FLH 51 DHM 2% 1/4w

26480
28480
23480
28483
20480

A4 Ly
AGRLY
AuRER
AGR1Y
LELFI]

D757=0%40
07 87-0950
OTET-044
Q757-0978
0757=0944

RiFXD FLM 4700 DHM 2% 1/8w
RiFXD FLM 12K OHM g% 178w
RIFKD FLM 56K OHM 2T 1/8W
RiFXD FLM 150K OMM 2% 1/8H
RiFXD FLM 10K DRM 2% L/BW

- 28480
28480
264860
28480
28480

D75 T—N250
D7ST=0950
G757« 09060
DIST=097T4
QTST=0044d

AaR2L
LLLFFS
LELER ]
LEL¥E
LLLT S

0757-0893
Q757=0930
QY sT-072s
0757-0e93
QT57-0964

RiFXD FLW 51 OHM 2% 1/4W
RiFXD FLM 1.8K COHM 2% 1/d4wW
RiFXD FLM i.EK (IHM ZX 1/8W
RiFXD FLM 51 OHM 2 1/8H
RZFXD MET FLM GOK OHM 2% 1/aW

2BAHBO
F8480
26460
28480
294 B0

QTET-08%3
Q7570930
0787-09re
0757=08%3
0T5T=0948

See introduction to this section for ordering information
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Tabie 7-3. A4 100 kHz Divider Replaceable Parts (Continued)

Mir

Code Mfr Part Number

Reference .
Designation | ¥ ot Number)  Qty Description

U757=0934 R:FXD FLM 2.7E DHM 1764 GT57=0934
0757=0937 RIFXD FLM 3.6K OHM 178w 07570937
Q7370327 R:FXD FLM 1.0K DHM 1784 CDTST=092%
0TET«0933 RIFXD FLH Z.4K OHM 1/8H 075T=0933
0757=0%27 RiFXD FLM 3.6K OnN 1/EM OTHT-Q947

O75T=0946 ’ 1 REFAD FLM 8.2K OHM 1784 Q7S T=0945
Q757033 RiFXD FLM 51 OHM BX L/B8W QTET-0893
0757-0900 RIFX0D MET FLM 100 QMM 2X 178« D78 T=0%00
0757=0930 R{EXD FLM 1.8K OHM ZX 3/8W 0I57-0930
Q757-09048 RAFXD FLM 220 QWM 2T 3 /34 DYET-0308

0757=090& E:FXD MET FLM 180 OHM 2% i/BW oTh7-G906
0757=0912 RiFXD MET FLM 330 OHW 2% M/8K QTET=0912
Q7 3T-0892 . RiFXD FLM 51 DHM 23 1/84W Q757—0893
OTT=0%22 RiFXD FLM 520 OHM 2% 1/8W OTET-(9232
075T=0942 RiFXD FLM 5.6K OHM 2% L/BM Q7BT-0%42

0757=0927 RIFXD FLM 1.3K OHM 2% 1/8wW QT75T~QR2T
QFST-0930 REFXD FLM L.8K QHM 2% 1/84W Q78T-0930
08HE1-8005 TRANSFORMER: LMHZ-4MHZ 05061=0005
08 061=08008 TRANSFORMER:.9MHZ MULTIPLIER 05061=5008
10 7A=3C TRANSFORMER AS5Y:1Q0KHZ 10TA-SG

Zee Introduction to this section for erdering information
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THE PRESET DIVIDER

The preset divider is made up of four decades giving a
total dividing capability of 10,000. With each 10,000
counts applied to the divider input, there will be one
output pulse, With the addition of the preset capability
this divider can be set 10 divide by any integer (except
1 through 12, due to reset and preset time). Since the
divider carn be set to divide by any predetermined
integer, the system is considered a divide-by-n preset
dividar. For example: if the divider were to divide-by-
2, and 8 would be preset into the decade before the
counting sequence starts, and since an 8 count is already
in the decade from the preset, it will take only 2 inputs
to get 1 output. Conversely, to divide-by-8, 2 counts are
preset into the decade prior to counting.

The preset divider delivers an “H" output to the sampie
circuit at the 9988 count (tha sume of the input 5 MHz
pulses and the preset information of the four decades),
Qutput stage 1C5 remains "on” with an "H" output
during count 9989. Count 9990 turns off IC5 and starts
a 1.5 usec reset period. Inhibit gate Q1 and Q2 closes 1o
prevent 5 MHz pulses from eéntering the decades during
the reset and preset peiod. During reset, the decades
are restored to “0" count. Following the reset period is
a 0.6 usec preset period, At this time, the thumbwheel
switch preset information is fed to the four decades.
At the end of the preset period, inhibit gate Q1 and Q2
opens and counting resumes. The counting cycle re-
oceurs at the 5 MHz/n rate determined by the thumb-
wheel setting.

The 5 MHz input signal is shaped by the negative-
clamping action of Q1, the first half of inhibit gate C
and Q2. The 5 MHz pulse is then applied to first de-
cade IC2(5) which responds to the positive-going tran-
sition of the input pulse. The four decades are series con-
nected through inverting amplifiers in 1C1, [C3, and IC86,
and also through inverting amplifiers Q4 and Q9 as shown
in the Synthesizer Timing Diagram on page 7-16. Each
decade responds to the positive-going transition of the
input pulse at pin 3. Connecting to the “17, "2", “4", and
"8 inputs of each decade are the thumbwheel-switch
connections through which the decades are preset as
required for the desired Synthesizer frequency as derived
from Table 3-9. The thumbwhee! switch puts in binary
information for the desired presetcount ascan be seen by
the wiring diagram for one thumbwheel-switch section
shown below. The decade count will therefare be the total
of the preset information plus the number of input 5 MHz
pulses.

When the count reaches 5000 (preset information plus
the number of § MHz pulses), final decade 1C10 delivers
an "8” puise from 1C10(1) to 1C9(3) and a “1" pulze
from 1C10{6) to 1C9)5). These inputs activate a NOR

A B S S 104714
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Tabte 3-9. Typical Thumbwheel Switch Section
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gate which delivers a ¢oincidence 8" output (H) pulse
at IC8(6). This "H” pulse is inverted by Q11 for the
first "1" input to }C5(1).

When the count reaches 8900, third decade 1G7 delivers
an 8" pulse from IC7(1) to IC&(5) and a "1" pulse from
IC7(6) to ICE(3). These items activate a NOR gate in
IC& which delivers a coincidence "9" output (H) at
1C6(6), which ig then inverted by (8 for the second
"L"input to 1C5(2).

When the count reaches 9880, second decade 1C4 de-
livers an "8” pulse from 1C4{1) through an inverting
amplifier in 1C3 (IC3-5 to 1C3-6) to Q6. QB inverts this
pulse for the third “L” pulse at 1C5(3),

When the count reaches 9988, first decade 1C2 delivers
an "8 pulse from IC2(1} to IC5(5) for the final "I." pulse
which activates 1G5, Since 102 output remains un-
changed during count 9989, IC5 remains activated until
count 9980. At this count, 1IC2(1) output goes “H" and
turns off NOR gate 1G5, Thus, IG5 output pulse is two
input counts wide or 0.4 usec.

Reset one-shot multivibrator 1C11 is triggered when
NOR gate 1IC5 closes and provides a 1.5 usec pulse to
Q16, Q7, and preset one-shot multivibrator (CB(9).
The signal through Q16 is amplified, inverted, sent to
NOR gate (Q13, Q14) and thern applied to amplifier Q3
When Q3 collector goes "H”, the input gate closes for
the 1.5 usec reset period. The reset signal through Q7
is amplified, inverted, and applied to decade 1C4(2).

Decade 152 count is “0” but IC4, 1C7, and 1C10 are at
the count of “999". The reset pulse into 1C4{2) cycles
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1C4 10 “Q" which then applies a count pulse to 1C7(5),
cycling o te “07. IG5 then applies a count pulse to
HG10(5), cyeling it to 0", The decades are all reset
to “0" awaiting another counting sequence. However,
the preset information has not been set into the decades.

The end of the 1.5 psec reset pulse triggers preset one-
shot multivibrator 1C8, 108 output is a 0.5 usec pulse
applied at S1A, G5, Q10, Q15, and NOR gate Q13, Q14.
Thiz NOR gate signal continues to hold the input gate
closed for the length of the 0.5 psec preset pulse. The
total input gate ciose time is 2.0 usec. This is the total
time required to reset and preset the decades. Tha 0.5
Mosec pulse at S1A, Q3, Q10, and G5 is applied to the
corresponding thumbwheel switch section. Dependent
on switch setting, this pulse presets a count into the
decades. At the end of the 0.5 ysec preset pulse, input
gate (1, Q2 is open and the dividing function repeats.

POWER SUPPLY CIRCUITS
in addition to +20 V supplied to the Synthesizer, regu-

lated 5.6V is furnished by zener dicde CR1. A special
power supply arrangement is provided for the counting

decades in the preset divider. Positive supply voit-
ages for decades 102, 1C4, IG7, and 1C10 connect to pin
3 and the negative supply voltages to pin 4. Other
voltages are applied as follows;

a. Decade 1C10 connects between +20 V at R44-
R36 and +13.3 V at CR14.

b, Decade |C7 connects between +13.3 V at
CR14 and +9.1 V at CR7.

. Decade 1C4 connects between +9.1 V at CRY
and +4.1 V at CR2.

d. Decade 1C2 connects between 4.2 V at CR2
and power ground.

This decade power supply arrangement creates different
output drive levels. The drive levels are equalized by
the hiasing action of zener diodes CR8, CR20, and CR25
working with Q7, Q8, and Q11, respectively.

Synthesizer Assembly A1 Timing Diagram

{io,000)

98580 | 2
IC2(8)

INPUT

1¢5 (8)
QUTPUT ]

1

!
(9990)
1c5 0087 DOBS 9989 O
INPUT

INT COUNT \

111 (7,10)
RESET

1Cs (10}
PRESET

INFUT GATE
Ql AND Q2

L

PRESET DIVIDER COUNTING SEQUENCE THUMBWHEEL SET TO 0000
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Table 7-4. A1 Synthesizer Assembly Replaceable Parts

Reference
Designation

HP Part Number

Oty

Description

- Mty
Code

Mfr Part Numher

Al
ALsl
AlLSL
ALSZ
Al

Al
Al
Al
Al
Al

Al

Al
4lal
alal
ALKLCL

ALNLCE
ALALCH
ATALCSH
ALALLS
Alalle

ALALCT
AldiCs
ALALCY
alalilo
Alalcll

AlAalCl2
ALALCLS
ALALLLA
AlAlCLS
AlAlCLe

Alallay
ALALCLE
ALALCLY
ALALC20
41481C21

ALALCZZ
AlALLZS
ALALCES
AlalC2s
ALALC2¢t

ALALCET
AlslCzd
AlAlCz9
AlALC30
AlalC3]

AlalCaz
ALALCAHS
ALALC IS
Alallas
ALALC 3G

AlalC3y
AL41C3E
ALALC3S
ALALCAU
ALAIL&]

ALALLA42Z
Alallal
AEALC S
AlAlCaS
ALALCAE

ALRY 4T
ALALCR1
ALALLRZ
ALALCRD
ALALLR&

ALALLRY
Al&LCRS
4141CRT
ALALCR S
ALLLLRYG

ALALCR IO
AlalCRLL
alalcRlz
ALALCRLY
ALALCRLA

Gioab-abie

31 D0-7063
3I0E-0033
0340-0119

Q5100207
12 50-0%01
Q506 6-0007
05065=0035
05 065=00 246

05065=2032
0535%- 2043
06065-6019
Q506 6-20353
Olég=0291

0l G0=0291
0150-0E21
0150=0G93
OLHO-C1Ll&
DL¥0-0121

0L 50-0121
01%0-0093
OlLBG-0tle
0140-01932
Q160=0127

G150-0093
d180-0114&
C140-027]
Cl40-0127
41%50-017)

£1%0-0121
dl40-0160
Ul4d-0198
Gl40-0z22%
Ul a0-C174

Qla0=D2g1
0150-0121
ulap-g2gi
0160-0174
GL50-0093

0150-0121
QL60=0174
Ql50-00%3
0la0-0127
oLl&60-0127

014p-0121
01 60-0234
0l40=0234
01%0-0093
0150=00%3

dleb-0127
U150-00%3
0150=0093
8180-0106&
QLB0-0155

0150-0121
01 40-0234
claon-otis
4150-0093
2150-0121

QL4G=0340
1902-310%
19Q3-3070
1210-0014&
1%1¢-001 &

12100014
1210-0014&
1902=3 149
1402-0048
1901-00a0

t910-0014
1910-0014
1910=0014
1910-0dta
1902-313%

MODULE AS5Y:5YNTHESIZER
CONSIATS OF 51A THRU 510
SWITCH: THUMBWHEEL

SMITCH: SLIDE DPDT 0,54 1Z25AC/D0
INSULATED FEED THRU:TEFLON

NUT:CAPTIVE =50 X 0.1848 LG
CONNECTOR:RF BULKHEAD
BRACKET: END
COVER 'S YNTHESIZER
CHASS 152 SYNTHES ITER

FLATEZEND

PLATEIEND

BOARD ASLSY:SYNTHESIZER

BDARD: BLANK. PL

C:FX® ELECY 1.0 UF 10% 35vOCW

CiFXD ELECT L0 UF 10% 35vVDCw
C:FXCG CER 0.1 UF +B0=Z20% S0VDLW
C:FXD CER 0.0l UF +80=20% lO0OVOGW
CIFXQ ELECT 6.8 UF 105 25VDCW
C:FXD CER 0.1 UF +580=203% S0VDCW

C=FXD CER 0.l UF +80=Z20% S0VDCH
CiFXD CER 0.0L UF +80=20X 100VDLW
CiFXD ELECT 6.8 UF 10T 25V0CH
CiFXD MICA £8 PF 5%

C:FXD CER 1.0 UF Z0% Z6VOCW

C:FXD CER D.OL UF +80=20T 1G0VDCW
CIFX0 ELECT 6.8 UF 10% 33YOCW
CtFXC MICA 220 PF 1T

C:FXD CER 1.0 UF 203 25VDCW
CiFXD CER 0.1 UF +B0—Z20% 50OYOCHW

CIFXQ CER §.1 UF +80=20% SOVRCH
C:FXD MICA 3400 PF 5% SQOVDCW
LiFXD MICA 180 PF 8%

C:FXD MICA 300 PF 1%

CiFXD CER Ca.a¥ LF +30-20% 2ZSVDCH

C:FXD ELECY 1.0 UF 10X 35VDCW
CiFXD CER Q.1 UF +80=20F S0VDLW
TiFXD ELELT 1.0 UF 10X 2BVDLW
EiFXD GER Qu4T UF +30-20% Z8VDLMW
£:FXD CER DDl UF +BO-20% L00VDCH

CiFXD LER Dl WF +80-g0% HOVDCH
C:FKD CER 0.AT UF +080-20% 25YDCM
CiEXD CER 0.0} UF +80-20k 100VDLW
LiFX0 CER Ll.D UF 20T Z5VOCW
CiFKD CER l.0 UF 20% 23VOCH

C:FXC CER 0.1 UF +30-20% BOVOCW
LiFXD MIGCA 500 PF 1%

C=fXD MICA 500 PF 1%

CIFXD LER Q.0) UF +BO-20XT LOQOVDLW
C=FX0C CER 0.01 UF +80=20% LOCVDCH

CiFXD CER 1.0 UF 20X 256VOCW
C:FXD CER O.0) UF +80-20X L0OVDCW
CiFED CER 0.0l UF +20-~20% LOOVDCM
L:FXD ELECT &0 (F 720% &VDLW
C=FXD ELECT 2.2 UF 20X ZOVDCHW

CiFXD CER Q.1 UF +80m20X SOVRLW
C:FXID HICA 500 PF LIX

C:fXD ELECY &.8 UF 10% A5vDOW
CiFXD CER 0.0F UF +80-20% 100VOCH
LiFXD CER 0.1 UF #B0=20% SOVDLW

CFX0 MICA 600 PF 13

DIOQE: BREAKQOWN 5+42V 53
CEIQDETBREAKDOWN 4.22Y 5%
PIQDE: GERMANIUM LOOMA/ Q. 85V
DICDEIGERMANIUM 1COMA/Q.RSY

DIODE GERMANIUH LOOMAS .85V
DEQDE sGERMANTUM 1Q0MA/OLBEY
DIODE BREAKDOWN:2.09v 5%
DIODE ;BREAKDOWNN &.81Y 5%
DIDOE: SILICON 30MA 30WV

DYGOE :GERMANIUM | QDHA/Q.BEY
DIDDE: GERMANIUM 1O0MA/GLA5Y
DIODE sGERMANIUMN 1 OOMA/G.BEY
OIIDE: GRRMANILIM 10OMA/Q.8%Y
QIODE:BREAKDOWN 8.25v 5%

Z8480

28480
23389
8291

28480
L5556
28480
28480
20460

20460
2848G
FB480
28440
ELER:L

SGEAG
6289
T29a2
Bag /9
56289

36289
72982
5&Z 089
28480
S62 8%

T294a2
562 B9
28480
56259
S6T89

SH28%
2asgo
T35
28480
S62HY

56169
S&E BT
b&78a9
Té&7 89
T2347

46589
S629%
Teaig
G637 8Y
56289

LT ]
28480
28%80
72982
72962

S6209
T2g82
TEF52
ZBA4EO
36289

Shzga
28480
SH289
T8z
ELESL

28480
D473
04713
23332
92332

2?3337
93337
20460
04713
07263

95332
95332
93332
EEIEH
04713

QBGLI-6olE

30G-7063
11A-L009A
FY—4iM-D23-P20

05L0=0207
1104/
Q5060-0007
¢5065=0035
A5065=0034

050652032
QBD&E—-2043
050656-601%
05065=203%
L30DLOSKG0 354 2=0Y 5

1500E05K903542-DY 5
SLEQE] S-CHL
A0I=KENgonll
1BODEBLXYOASH2-DYS
YLEQRT S-C ML

SL50B5-CHL
aI-K800011
L40DaBE X903SHR-0TS
GL40-0} 98
SC18C5-CML

BOL=KB000L L
180DasYX90358 -0V S
AL40-0A2Y
SC13L5-CHML
GLE0RTE-LML

GLSOB [5-CHL
eleo-oLod
ROML&FLS10350
0lAb-0RES
GC11GT5=-CHL

1500105 X9035AZ=0Y5
SLEORTH—CML
LADD1OSXYUBSA2-DYS
8CL1BTE-CML
HO1-KHUOOLL

SLEOB{5-CML
SC11B75=CHL
BO1=KEG00L1
SC15C 8-CHML
SCLACE=CHL

SC50015-CHL
01400234
0140=02 34
201-KuQUOLL
BO1l-KENOGL1

SC13L5-CHL
801=KE00011
§01=K800011
DLAG-3L 00
15002 2% X007DAZ-DYS

BEHOB I A-CHL
OL40=0 24
1500665XR035820Y5
BOL=KB0OOOLL

HEBOBT S-CML

0150-0340
52109349110
HL10%39=T4
[ FE1)
niaeél,

D241

D236l
1G02~3149
G109 134
FOGLOGE

D235l
D261
02361
D236l
BZ10939-154

See introduction to this seotion for orderinge information
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Table 7-4. A1 Synthesizer Assembly Replaceable Parts (Continued)

Refarance
Designation

HP Part Number

Qty

Description

Mfr
Code

Mfr Part Numhber

ALALCRIS
ALATCRLG
ALALCRLY
ALALCKLA
ALALCR1G

ALALLCRID
ALALCREL
AalAlCR22
ALALCRZ3
ALALCRE%

ALALCRZS
ALALLR2ZA
ALALCRZT
AjALLCRED
ALALCR 29

ALALCR3(D
ALALCRIL
A1ALCRIR
ALALGAR 22
HLALCR 24

ALALCR 35
ALALCR 3G
ALALGRAT
ALALCR248
ALALCR39

ALALCR4D
ALALCR4L
ALALIGL
ALALICE
ALALICS

ALALICS
Ala) LS
ALALICS
ALALICTY
ALALICSE

ALALICY
ALALICLO
AlALICI
ALALLY
AlALLZ

AlalLd
AlAlL4
ALALLS
AldlLe
ALALL7Y

alalol
AlLALQE
Alaled
ALALO4
ALALQS

AlALOG
Alslar
athlod
AlALQT
AlAlOLlO

AlAlQll
slalglz
AlALRiY
ALALCLS
ALALDLS

AlAlolb
ALALOLY
ALALDLR
ALALOLY
ALALDR2D

AlALQZL
ALALURE
ALAlQzd
AlALQRs
Alaledh

AlALQZS
AlL1QE7
ALALR )
AlalRZ
ALALRS

19160016
1910=0016
1910=0016
19.0-0014
L3903 —0040

1902=0025%
1910-0014
1%10-00Ls
1%10-00146
1410=0016

1602=3203
1981-00&0
p122-aols
1992=3024
1902—3125

19010040
1901=0040
1901=0050
1901=0G50
1901=0040

15010040
1901=0040
1501=0040
1401=0040
1901=0040

130 1=0040
15010040
1320=0080
1820=007%
1620=00B0

1820=0329
1320-¢081
18200080
18200329
1820=0315

18 20=0080Q
A830-0329
1820-8315
F100-161E
9400112

91 40-D0OZY
S140=011%
GL40=0237
9140=0137
51 40=0096

1854=000%9
18 54=000%9
18540009
1854=000%
18 34=0009

1554=0009
1854—000%
1B 86—-0009
18 54-000%
1854=000%

1854=000%
18 840009
1354=0009
18840009
1854=000%

1B34—0009
1864=0013
1854=0092
1854=0013
1854-0035

1854=0092
18 54-0052
1B54=0023
1654~-0:003
1854-0003

18 54=0092
16540023
0757=0900
0696=2623
DTS7T-0924

DIDDEGERMANILUM LOOMASD.B5Y bOP IV
DEODE: GERMAHIUM 100MA/Q.35Y LOPIV
DIGRE :GERMANELIM LOGMASD.35Y S0P LY
DIDODEzGERMARIUH 100MA/ D85V L0PEY
DIODErSILECON 3OMA BOWY

BIODEs SREAKDOWNZ10.0Y ST 400 MW

DIODE xGERMANYIM 1O0MAZOLBBY £0P 1V
DIDDEIGERMANIUM 100MA/SQ.85Y 6QFIV
DIODE s GERMANIUM 1D0MA/Q.B5Y &OF IV
CIODE: GERMANIUM LOOMA/Q-BSY &40PIV

OIDDE BREAKDOWMISILICON L4.TV 53
DIBDE:SILICHN 3DMA 30UV
CiIVOLTAGE YAR 3% PF 30VDCW
DIODE: BREAXDOWN 2.87Y 5X
DIORETBREAKDOWN 56.98Y 2% 400MW

"DIGDE:S [LICOM 30MA 3OWY

DIDDE:SILICON 30MA
DIGDEXST 200 ML AT
DIQLE:SI 200 MA AT
DIOODE:SILICON 3J0MA

DIODE:SILICON BOMA
DIODE:SILICON DOMA
DIQDEZSILICON J0MA

'DLUDE:SILICON 3OMA

DIODE:SEILICON 30MA

DIADE: SILICON 20M4

DIQRESSILICON 30MA

1C:ATL GATE QUAD 2-INPT

INTEGRATED CIRCWY T:DECADE COUNTERISMHED
IC:RTL GATE QUAD Z-INPT

TCETTL DECADE COUNTER 6 MHI MIN.
INTEGRATED CIRCUIT:DIGITAL 4-kNPUT
TCIRTL GATE QUAD 2=INPT

ICETTL RECADE COUNTER 5 MHZ MIN.

INTEGRATED CIRCUIT

ICERTL GATE QUAD 2-INPT

IC:=TTL DECADE COUNTER 5 MHI MIN.
INTEGRATED CIRCUIT

COILZMOLDED CHOKE .60 UH
COIL:FXO RE 4.7 UH

COIL/CHOKE: FXO 100 UH
COIL=FXD RF 10 UH
COIL:FxD 200 Ud 5%
COIL:FXD RF 1900 L4 S%
COTLACHORE 1.00 UH 10%

T5TR: 51 NPN
T5TR:51 NPN
TETR:SI NPN
TETA:SI NPN
TETR:SI NPN

TSTR:ST NPN
TSTR=SI NPH
TETR:5I NFN
TS5TR:5I1 WFN
TETR:SI NPN

T5TR: 51 NFN
TETR151 NPN
TSTR:SD NPN
TETR2SI NFN
TETR:S1 NPN

TETR:51 NPN
T5TR: 51 NPN
TETREE] NPN
T5TR: 5T NEN
TETRaE1 NPM

TETRISL NPN
TETR:ISI NPN
T5TR:SI MPM{SELECTED ¥ROM 2N2484)
TSTRZSI NPN{SELECTED FROM 2ZN1T11}
TETR25] NPN{SELECTED FROM 2N1T711}

TETRISI NPN

FETR25I MPMNISELECTEC FROM 2M2484}
REFxD MET FLM 104 DHW 3 1/0W
RiFxD HET O 390 OHM 5%

R:FXD MET FLM 1K OHM 2% 1/54W

D2ael
Dzl
DAk
D23&l
FDG1H88

1502=0025
DE3&1
02361
0236

B FELH

1902=3203
FDGLDBA
0l22=00132
521093%9-26
1502—-3125%

FDGLO8E
FOG104A8
FDA 4308
FDA 6308
FDGLOBH

FOGLOBS
FDGLOGR
FOG1088
FDGLOBE
FOGLOBE

FOGLOBS
FOGLOER
1820=00890
1B20=00T9
1920-D0B0

1820=032%
y589911394
1820-0080
18:0-0329
1820=0315

1820=0080
1BZo-o3ze
1820-0315
9100-16148
F140-0112

3100-15-101
G140~0L1%
9140-0237
S140=0127
1857~12

ZNTOT
ZNTOR
2NTO09
2ZNTO9
2NTO9

FRTOS
ZNTO9
ZNTO%
2ZNTO?
ZNTDY

2NTO%
ZNHTO?
2ZNT09
ZNTO?
ZHTRI

ZNTO09
ZMZZLEA
EZN3SLY
ENZZLBA
1854- 0035

FUELLE]
2M3563
1864—0023
1 B54=0003
1854=0003

FOELL Y

1a54=0023
0T8T=0%00
DLFA=3633
0T757T=092%

See Introduction t0 this zection for ordering information
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Table 7-4. A1 Synthesizer Assembly Replaceable Parts {Continued)

Mfr
Code

Reference P
Designation HP Part Number| Qty Description

Mfr Part Number

AlAIR&G QT5ET=0024 REFXD MET FLM LK OHM 2% 1/4w 24 B0 QT73¥-0%24
ALALRY Q757-0Q92 34 RiFXD MET FLM 1K OHM 2T 1/6W 28480 Q75T=0924
AL4lRe OT5T-0924 RIFXD MET FLM 1K DHM 2X 1/8W 28480 QTHT-09724
ALALRT QT5Y-09ze RiFXD FLM 1,.5K QHM 2§ 1/8KW 2848¢ DIET-0928
ALALRS 0757-0924 RiEXD ELM 1.5K QHM 2% 1/8W ZBGEQ nT87T-0% 28

AlALRSD 0757-0%35 Rs:FXD FLM 3K DHM Z§ 1/BW 28484 075 7—-033%
ALALRLD 0757-0938 REFXD FLM 3.9K QHM 2% 1/8W 28480 aveT-pYag
ALALRLL 075T=0972 RiFXD FLM 100K OHM 2% 1/8W 284480 OTS¥-0372
ajalrle OT57-0%35 A:FXO FLM 3K 0IHM 2% L/8W 28480 GTE7-04%35
ALALALZ 0757-0924 RiFXD MET PLM LK OHM 2% L/8W ‘8480 a757-0924

ALALRL4 ar47-0928 RiFKD FLM 1.5K OHAM 2% 1/8W ZB480 QTET-0928
ALALRILS a757-0935 RiFXD FLM 3K OHM 2T i/0W 28480 QTBT-093%
ALALR LG 0t §7-097 4 RIFXQ MET FLM 1K OHM 2T 1/3W ZB4B0 DTET-N4 74
ALALRLY o757-0978 RiFAD FLM 1.5K OHHM 2T 1/4W 26480 QTZT~0192R
ALALKLY oT%7-0938 RIFXD FLM 3,3 DHM 2% 1/84 28480 QFET—02738

AlALRLS O757-0931 RzFXD FLM 2K OHM 2T 1/&W 28430 GTST-043]
NLALRZD 0757-0%931 RiFXD FLM ZK OHM Z% 1/8W AEB480 areEr-0u3l
ALNIAZY QT5T-0924 RiFEKD MET FLM 1K OHM ZE 1/4W 284 80 CTS7=0924
AlALARZ22 OT5T-0934 RiFXD FLM 3.9K OHM 2% }/EW B4 B0 DYRY-0938
ALALIRZZ 0757=0%35 RIFXD FLM 3.%K OHM 2% l/eW 28480 0757=07349

ALALRZ& QT5T=0972 REFXD FLM 100K OHM 2% 1/&wW 25460 DI5T=0972
AlAIRZL a757-0924 B1FXD MET FLM LK OAM 2X 1/0W 26480 DIST-0IL4
ALALAZG OT57-093% RFFXD FLM 3K 0O0HM Z% 1/78M REGHED oYSY-0935
ALAIRZT Q7E7-0941 RIFRD FLM 5.1K OH# 2T 1/74W 28480 075 T=0a41
hLALRZE 0TST=0924% RiFXD MEY FLM LK GHM 2% )/8W 284 80 OTST- 024

ALlalR2® 0Y8T-0948 RaFXD FLM 10K OHM 2X 1/0W 28480 QTS7-094%8
ALALR2D QT5T=0924 RIFXD MET FLM LK UOHH 2% 1/8w Zp4 80 GTET=0924
ALlALR3Y 075 1-0%928 RiFXD FLM 1.5K OHM Z% 178HW 28480 DIST-09zy
ALALRBZ ar57-0928 RIFXD FLM 1.5K OHM 2% 1/8H 26480 07E7-0228
AlALRDS a737-0924 RiFXD MET FiLM 1K QHM 2% 1/84 284 80 07457-0924

ALALR 34 0737-0931 RiFXD FLM ZK OHM 23 1/0W 28480 RT57-093)
AlALRAS A737-0924 RiFXD MET FLM LK OHM 35 1/8W 73480 a757T- 0924
AEALRIG GTET-0938 RIFXD FLM 3.9K QHM 3% 1/BW 28B4 8D OTEY- 03y
ALALRDT QrsT-ga3s RiFXD FLM 3.9K OrdM 2% 1/8W 2848 Q737-0238
ARALR3E OTST=0924 R:FXD MET FLM 1K (HM ZI 1/8W 20480 Q75T 0%24

ALALRES 075Y-0972 RiFAD FLM LOQK QHM 2% L/84W 28480 a757-09712
ALALR&O 0757T=0924 RiFXD MET FLM 1K OMM 2% Y/8W 28480 A75T=0924
ALALRAL OF5T-0938 R:FXD FLM 3K QHHM ZX 1/8u 28450 07s7—-0939
AlbalR42 Q757=04924 R:FXD MET FLM 1k OHM 2% 1/6W 28480 07570924
ALALRAZ Q7570948 REFXD FLM 10K OHH 2% 178w 28480 AT5T=040

AlALR &4 QT ST=0900 R:FXD MET FLM 100 OnM 2% 1/8W 20480 OT53T=0900
AlaLRAS OTET-0924 RsFXO MET FLM 1k 0OHM 2% 1/3HW 284 80 07157-0924
ALALR w6 o787-0928 RiFXD FLM 1.5K OHM 2% 1/8W 28480 QT57-0428
AlALRAT 0757-0924% RiFXD MEY FLM 1K DHM 2% 1/8W 28480 aT3T-0924
ALALR 4G 0¥ 3T-0%20 RiFXD FLM 1.%K OHM 2% 1/8H 78480 OTET-ti 20

L141lR49 07370931 REFXD FLM 2K DHM 2% L/8wW 28450 C757-0931
ALALRGD Q7ST-092% R:FXD MET FLM 1K OHM 2% 1/0W 26480 GTST= 024
ALALRS L 07537=0948 ReFXD FLM 10K OHM 2% L/f&W 28480 0757=0945
ALALRSZ QT7S7T-092% R:FXD MET FLM 1K OHM EZ& 1/aw 254 AC OTST=0324
ALALRS3Z 0757-0931 RIFXCG FLM 2K OHM 2X 1/G6W 28480 a757=0931

ALAIRGA Q7 ST=0967 RIFXD FLM &ZK OHM 2% 1/6W 28480 0757=0Q067
ALALRSS OTo7-0%942 RiFXD FLH 39K QHM ZT 1/GW 284B0 NTET-0R6S
ALAIRY & 0757-0948 RIFXD FLM 10K OHM 23 1/5HW Z R4 30 QTET-0948
ALALRSY oY 7-db89s R:iFXD FLM %) DHM Z% 1/8H 28480 OTEY- 089D
ALALRSH 0757-0914 R:FXD MET FLM 470 OHM 25 1/8M 25480 DT3T-09Le

ALALRYEY ar57T-0948 RiFXD FLM 10K OHM 2% 1/6W a4 B0 DTEY-D948
ALALRED 0757-0933 RiFXQ FLM Z.4K OHM 2T 1/9W 28480 Q757-0937
AlALR&L oOY5Tr-0%907 RiFXD FLM Z00 OHM ZE L/8W ZB&HBO QT8Y-0D%07
AlALlR&Z 0721-0011 R:FXD DEPRPC SQO0K OHM 1% J/BH Z84 RO 0F21-0011
ALAiRG3 0757-0910 RiFAD MET FLM 270 OHH 2% 1/8W 28480 0757-4a%10

ALALRO4 07 5v-0931 RiFXD FLM ZK OHM 2% 1/8wW 20400 075 7=0731
ALALRAD Q757=0949 R:FXD FLM 75K OWM 2% L/7a8W 25480 GTET= 0057
BlALROE DT57-0A5T Ri1F¥R FLM Z24¥ OHM 2% 1/8W ZB4 R0 DYSF—D947T
ALALH&T UraT-0ET3 R:iFXD FLM 51 OHM Z¥ 1/8HW 28480 07BT—-0493
ALL LR GG ors7-0493 R:FXD FLM 5] DHM Z% 1/8W 284480 Q75 P-08%1

ALALRGY OrS?-0929 RiFXO FLM l.6K DHM 2% 1/BW 28440 O757-0929
ALALRTO oT8Y-0938 RiFXD FLM 3.2K QHM 2% 1/78HW ZR4 8D Q60950
ALALRTL 0757=09465 REFXD FLM SIK ORM 2% 1/8W 26480 Q75T= 09465
ALalRT G15T-0372 RiFXD FLM 100K DHM ZX 1/48W 28480 Q7670872
ALALRTY 0a%B-3130 REFXD MET FLM 2.7T0 MEGORM 1T 1/8W 28460 G695-3130

ALALRT & 0696=3130 R=FXD MET FLM 2.T0 MCGOMM LI L/aw 28460 0698=3130
ALAIRTY 0757-09z4 RiFXD MET FLM 1K DHM 2T 1/8W 26430 QTET— 0224
AlalfTe 07%T-0929 RiFXD FLM 1,68 OHM 2% 1/70W Z 8400 D¥sT-0929
ALBLRTY ars7-0902 RiFXD MET FLM 120 OHW 2T l/8MW 28480 Q7HT-puRDE
ALALRTY O7ET-0930 RIFXD FLM ZK OHM 2% 1/8W 28480 QTHT-0% 30

See introduelion to this section for ordering information
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Table 7-4. Al Synthesizer Assembly Replaceable Parts (Continued)

Reference _ Mfr
Designation HF Part Number| Qty Description Code Mfr Part Number

ALALR?P 06983129 RIFXD OEPC L.D0 MEGOHM 1X 1/BW 0696-3129
Al4LRAC 0721=0011 R:FXD DEPC SOQK QHM 1% 1/4W 0721=00L1
ALALRAL OT5T=09460 R=FXD FLM 33K QHM X }/dW O757=0%60
ALALRH2 0698=32128 RIFXD DEPL Z.&) MEGOHM 1T 1/8W 069B=21E8
ALALRE 0693=3127 R=FXD DEPL 4.7% MEGOMM 2% 1/8W 0696~212T

ALAIRBL Q757T=0948 R:FXD FLM 10K OHM &% 1/6W 0757=0948
A}ALREA 0757T=0943 R:FXD FLM &.2K GHM 2% L/EW G757=0942
AlALRAS 0696=2130 RIFXD MET FLM 2.7Q MEGOWM 1X 1/8W 05 98=3130
A)ALAETY 0757=0%50 REFAD FLM 12K DHW % 1/0W 0757=0950
4lALlRBE OTE7-0924 R:FXD MET FLM 1K OHM 23 1/8W 0757=0924

ALALREY 47 87-0524 RiFXD WET FLM L¥ OHM 2% L1/GW GTET-0924
AlALRID 07570942 RIFXD FLM 5.6K DHM 2% 1/8wW 0T57=0942
A)}ALRDL A757=0%29 RIFXD FLW 1.6K DHM 2% L/8w . O757=052%
alALR9Z G75T=0893 RE=FxD FLM 51 OHM 2% 1/4W 0T57=08%3
ALALRS S CTST=0924 REFXD FLM Z.¥K OHM 2R 1/8W OT5T-Q0934

ALALRGH OT5T=0%% 2 RIFKR FLM 33K OHM 2% L/8W O7ET-Q952
ALALRIS D7 a7T-0%00 RiFXD MEY FLM 100 OHNM 2F 1/8W 0757-0%00
ALALRYS 07970924 RiFED MET FLM 1K OHM 2% 1/8W 07537=092%
ALALT) 05065=8012 TRANSFORMERZBLOCKING OSCILLATOR - 05065=8012
ALalTEZ 05065-8011 TRANSFORMER = 5» 2MHZ 05045=8011

ALALTE 05045=8011 TRANSFORMERIS.IMHL 05065=60G11
ALALXY1 1200-018% CRYSTAL HQLDER 1z200-0159
ALALYL 04100163 CRYSTAL: Ba316HH2 04l0-0) 62

See introduction to this section for ordering information
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Figure 7-6. A1 Waveforms
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Sv/icm, .5 s/em

T

O 1 vem, 5 s/em* €@ Time Scale 0000 . @ TPI-Q7Col Grd.
2 V/om, .2 ms/ecm SV/iem, .5 s/cm

5085A: Normal Qperation unless noted. : -
Oscillogcope: DC coupled ® 1V/om 5 s/cm

"A1Q3(c) and A1Q7(c) connected to A1 chassis ground.
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Figure 7-7. Synthesizer Assembly A1 Block Diagram
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Figure 7-8. A1 Synthesizer Assembly
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Figure 7-9. Part of A1 Synthesizer Assembly
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Figure 7-10. A1 Waveforms

® 1viem, 5 s/em ® 5vicm, 5 s/em @ §Vv/em,.1 sfem

" - i

@ (viouTysviem @O (y1ouT)sviem
1os/am .1 s/cm

€@ 2Vv/em, 2 ms/cm Jd sfem @ 1V/em, 1 s/cm

€ 03 Col & Q7 Col Grd.,
5065A; Nortnal operation unless noted. 1V/em, 5 s/cm

Oscilloscope: DC coupled
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Figure 7-11. Synthesizer Al ‘Phase-Locked Oscillator Section
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AC AMPLIFIER A7 THEORY

The Ac Amplifier is a low noise, high gain amplifier.
This amplifier receives a low-level signal from A12
RVFR Aszembly and provides an ac output proportional
to amplitude and phase of the fundamental frequency
ot the input signal. At resonance, the input containg
a large amount of 274 Hz second harmonic and a small
amount of 137 Hz fundamental. The amplified 137 Hz
fundamental is separated from the second harmonic,
amptlified, and applied to A8 Phase Detector Assembly.
The 137 Hz output is also routed to A14 Logic Assembly
ag ong logic input. The 274 Mz second harmonic is
amplified, rectified, and routed to A14 Assembly as an-
other logic input. These logic inputs are two of the
signals which control the CONTINUQUS OPERATION
lamp on the front panel. The Ac Amplifier also furnishes
FHOTO | and 2ND HARMONIC inputs to the CIRCUIT
CHECK meter.

The input sighal, some 137 Hz but mostly 274 Hz at
resonance, couples through J1. Input stage Q1 and Q2
form a low noise differential amplifier which feeds the
push-pull inputs of 1C1 that provides high gain. Note
that the input at 1C1(2) is ac-shunted to ground by C4.
Thus the ac input to IC1 is single ended while the dc
input is a balanced differential input. In addition, the
feedback from 1C1{6) to Q1 base treats ac and dc
separately. This technigque results in a preamplifier
cireuit that constitutes a transfer impedance; i.e., input
is current and output is voltage. This impedance
amounts to 2 x 107 ohms for ac and 10° ohms for de.
Thus for a 1u a input signal, the output voltages is 1079 x
2 %10+ = 20 volts. R3 adjusts the input to zero volts de.
Zeners CR1 and CR2Z provide +14.7 volts for IC1. Feed-
back to Q1 base restricts frequency response {O approxi-
mately § kHz.

There are three 1C1 outputs; (1) the twin-T filter con-
necting to Qb and Q6, (2) the 2nd harmonic adjustment
R19 and, (3) TP2 and the connection through A17(6) to
the PHOTO | position of the CIRCUIT CHECK meter.
The twin-T filter circuit works with Q5 and Q& to give
sharp rejection to the 274 Hz component of the input
signat. The filtered 137 Hz component is amplified in
1G2 and routed to A8 Phase Detector Assembly, Q8
serves to impedance match the notch filter circuit to
the loop gain control R32. With R32 properly set, the ac
amplifier (@8, R32, and 1C2) gain is about 40 dB.
Zeners (16 and Q7 provide +9.1 volts for IC2. Dc feed-
back from IC2(8) to IC2(2) sets 1C2 gain.

The signal at 2nd harmonic adjustment R19 (which is
mastly 274 Hz at rescnance) is amplified, rectified, and
then dc amplified in the 2nd harmonic detector circuit
for a logic output to A14 Logic Assembly. Q3 and Q7 act
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as forward amplifiers, with Q4 functioning as a feed-
back amplifier, The RC components in Q7 collector
circuit provide frequency compensation. Diocdes GR4
and CRS provide a rectified de proportional to the input.
Emitter follower Q9 feeds the 2nd harmonic output to
the A14 Logic Assembly.

AT MAINTENANCE
NORMAL OPERATION

a. Preamplifier A7Q1, Q2, and |C1 act as a trans-
fer impedance, 1.8, this ¢ircuit is designed to work from
a current source and deliver a voltage output pro-
partional to the current input. The equivalent transfer
impedance of this preamplifier circuit is 2 x 107 ohms for
ac signals and 105 for dc signals.

b. The notch filter circuit is st t0 notch out the
second barmonic content of the modulation frequency
(274 Hz).

c. The ac amplifier ¢ircuit of Q8 and 1CG2 has a
gain of 40 dB adjustable by R32.

d. The second harmonic detector circuit amplifies
and detects the preamplifier output, which is mostly
274 Hz at resonance. The dc output of this circuit
routes to Al4 Logic Assembly and to the 2ND HAR-
MONIC pasition of the CIRCUIT CHECK switch,

QOPERATIONAL CHECK

NOTE

This check need only be performed if troubie
is suspected in the A7 Assembly,

a. A quick check of the A7 Assembly can be made
by monitering the output (yellow lead) with an oscillo-
sgope, removing the input cable from A7J1 and, using a
small metal tool, touching the center conductor of A7J1.
The hum signal thus induced will cause a saturated or
clipped signal to appear on the oscilloscope. This maxi-
mum signal output will peg the CIRCUIT CHECK meter
when switched to 2ND HARMONIC.

b. A more precise test can be made by use of the
following procedure.

1} Set up equipment as shown in A7 Test Setup.
Use Micon-to-BNC test cable that is supplied,
for the connection to A7J1.

2)  Set ogcillator frequency to 137 Hz and output
lavel to .5 V peak-to-peak.
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A7 Test Setup

HFPZ04C
0sC

MOUNTED
IN A
SHIELDED
CAN

Connect oscilloscope to ATTRZ.  Qutput
should be about 1V peak-to-peak.

Connect oscilloscope to A7TP1.  Signal
should be about 0.5 V peak-to-peak.

Connect oscilloscope to A7 output (yellow
lead). Signal gain at this point with respect
te the signal level at AYTP1 can be varied
from zero to approximately 100 by R32. With
R32 set for proper loop gain, the A7 output
signal will be roughly 10 to 40 times the sig-
nal at A7TP1,

Set CIRCUIT CHECK meter switch to 2ND
HARMONIC. Reduce oscillator output and
allowing for a time lag, note the CIRCUIT
CHECK meter response. Meter should fol-
low oscillator tevel setting. This procedure
checks the second harmonic detector circuit
of the A7 Assemnbly.

Model 506854
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Remove the test setup and oscilloscope con-
nections, Using the Micon-to-BNG test cable
provided, cornect a dc voltmeter to A7J1.
DC voltage at this point should not exceed
+5 mV. Excessive d¢ voltage at this point
will result in & noisy solar cell (A12 RVFR
Assembly) output. Adjust A7R3 to bring this
voltage below x5 mV if requirad,

Rermaove test cable and de voltmeter. Recon-
nect cable from A12 Assembly to A7J1.

TROUBLESHOOTING AND REPAIR

a. If any components in the preamplifier cireuit
are replaced, ¢opnect a voltmeter to A7Q1 base and
adjust A7R3 for less than 0.5 mV at this point.

b. After any repairs to A7 Assembly, adjust

AYR32 as described in Section 5-30, LOOF GAIN
ADJUSTMENT.

MODLULE REFLACEMENT

if the A7 Assembly is replaced with either a repaired
or new Assembly, set AVR3 as described in the pre-
ceeding section TROUBLESHOOTING AMD REPAIR.
Also ATR32, the loop gain adjustment, should be ad-
justed as described in Section 5-30, LOOP GAIN
ADJUSTMENT. Perform adjustments outlined in Para-
graphs 5-27 to 5-31.
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Table 7-9. A7 AC Ampiifier Assembly Replaceable Parts

Reference
Designation

HP Part Number

Qty Description

Mir
Code

Mifr Part Number

a7
aTJd1
At
aT
a7

AY
ATAL
ATALCL
ATALL2
ATALCS

ATALCY
ATALLS
ATALCG
ATALCLT
ATALLE

ATALCS

ATALCLE
ATALCLL
ATALCLZ
ATALCLE

ATALGCLS
ATALCLSE
ATALLLS
ATALLLY
ATALCLE

ATALCLS
ATALLED
ATALCZL
ATALCEZZ
ATBIGES

CATALLEG
ATALLRY
ATALCAZ
ATALLRZ
ATALLHSG

ATALLRE
ATALCRG
ATALLRT
ATALICE
ATaliC2

ATALQL
AYAloZ
ATALQZ
ATALOY
ATALRE

ATALOG
ATALOT
A7ALOS
ATALOY
ATALRL

ATALRZ
ATALR3
ATALRS
ATALRS
ATALRG

ATALRT
ATALRB
ATALRY
ATALRLD
ATALRLL

ATALRLZ
ATALRL3
ATALRL4
ATALRLS
ATALRLG

ATALRLY
ATALRLE
ATALRLY
ATALR2E
ATALRZL

ATALRZZ
ATALREA
ATALAZG
ATALRZS
ATALR2G

osoed-4010
1280-04929
0340=0119
08 Of5=0032
08065~ 0033

0506 5=2024
050656011
d180~011&a
GLA0=010G
01&0~-0 340

0180=02%1
0LBD=2313
0150=-0340
0160=0136
0140-022d

41 T0=0084
G1a0-nLeY
0170=0091
0L 70=0090
0170=0091

0180=0160
D1%0-0093
Q120-0)87
Qle0-G)s8
0180=0098

0180=01046
¢180-0197
0180=0106
Ql40-0L76
Q140-0209

0LBD=0L0G
1908-3203
LPp2—3203
1902-0023
190%-0u25

1901=-pORS
1902-314%9
15023 L4%
1620~0058
1820-0058

1834=0022
1884=0023
L854=0023
1884-0023
18 54-DO0Y

1854=0003%
1853=0001
La54=0002
1854=0023
0T57=0%96%

0698=3459
2100=145%
07570948
06 9R=34%5
QTST-09LE

0757=0703
0757-051 8
4Y57-0915
QT8T-0%65
Q7570928

Q7570891
0YET-0931
0T3T=0199
OYAY-095Y
0T57T=0457

0TST=0976
Q757-0876
2100=1T61
CTa7T=09246
2100-1774

O757T=0948
OTST-Q4sY
ToT-0939
OT5T=G% 84
oTRY-09TE

MODULAR ASSY:=AC AMPLIFIER
CONNBCTORIAF 50=0HM SCREW ON TYPRE
FNSULATED FEED THRUITEFLON
COVERTS 1GNAL AMPLIFIER
CHASS IS s SIGNAL AMPL IFIER

FLATEZEND

BOARD A55Y:SIGNAL AMPLIFLER
CzFAD ELELT 4.8 UF 19X 8vDCH
CIFAD ELECT &G UF 20T 4VDCW
C=FXD MICA 400 PF 1%

C2FXD ELECYT 3.0 tF 10% 38yDLW
C=FXD ELECT TA 1O0UF +20-15% 30VOCW
CIFXD MICA &80 FF 13

EYREXD MY 0.Q088 UF 10% Z0QvDCW
CIFXD MICA 200 PF 1% 300VDCH

CIEXD MY 0,2EUF 20X SOVDCHW
C:FXD ELECY 2.2 UF LOE ZOVOCH
CEFXD POLY Q-01213 UF 2% HQVOCW
LiFXD POLY 0.Q282 UF 1% SOVOCW
C:FAD POLY D.01213 WF 23 SQVDCH

CEFXD ELECT 22 UF 20% 3&SVOCHW
C:FXD CER 0.01 UF +80-20% L00VDGH
C:FXD ELECT 2.2 UF 10% 20VDCW
CIFXD MY ¢.1 UF 193% ZoOVDCH
CiFXD ELECT 100 LF 20T Z0VOCH

CIFXD ELECT &0 UF 20% &VDCW
CEIFXD ELECT 2.2 UF 10% ZOvDCwW
CzFXE ELECT &0 UF 20% &VOCH
C=FXD MICA 100 PF 2%

CIFXD MICA 5.0 PF 10%

CrFXD ELECT &0 UF 20X &VDLW
DIROE BREAKDOWNISILICDN 14.7V 5%
DIQOE BREAKDOWN: SRLICAN 14.7V 5X
CIODE,BREARDOWN:L0.OV %% 400 MW
‘DIDDE:SYLICON LOOMA/LY

DIODE: 5 ILICON 100MA/1V

DIQOE BREAKDOWN:D.0%v ST

DIGOE BREAKDOWN:9.09V 51

ICILIN. QF. AMP. 15K MIN={TO-59)
fesLiN. OP. AMP. 15K MIN.[TO=-39)

TSTRYST NPM(SELELTED FROM ZNZ424)
TETRIST MPNLSELECTED FROM 2NZ&B64)
TETRzSI NPM(SELECTED FROM ZNZ24B&)
T5TR:5T NPNISELECTED FROM ZN24E4)
TSTR:S1 -NPN{SELECTED FROM 2N1T711)

"TSTR:51 NPN(SELECTED FREM ZNLTLY)
f5TR:SI PNP{SELECTED FROM ZN113Z)
TSTR:SI NPNESELECTED FROM 2NLTRY)
TRTRIST MPN{SELECTED FROM 2N24B4)
R2FAD FLM 51K DHM 2T LFEMW

RIFXD MET FLM 283K OHM 1T 1/8W
RIVAR WW SKE OHM 10% TYPE P 1K
R:FXD FLM 3)r OHM 2% 1/8W
R:=FXD MET FLM 383K OHM 1% 1/BW
REFXD FLM B1K OHM 2T 1/8W

R:FXD MET FLM 130 OHM 2% 1/4H
REFXD FLM 430 OHM 2T 1/8W
RiFXD FLM 430 OHM 2% )/8W
RiFXD FLM GLK OHM 2% 3/4W
RiFAD FLM 1.5 OHM 2% 1/8M

R2FXD FLM 81 OMM 2T 1/78W

R:iFXD FLM 2K OHM 2% 1/BW

RiFXD MET FLM 2l.%K OHM 1% 1/8W
RiFXD FLM 30K OHM 2% /8«
Ri:FXD MET FLM 47.8K OHM 1% 1/8W

R:FXD FLM 150K QHM 2% L/EW
RiFXD FLM 150K OQHM 2% 1L/EMW
R:VAR wWW 10K DHM ¥ TYPE V 1W
RiFXD FLM 1.2K DHM 2% L/8w
R:VAR KWW 5K OHM 5% TYPE H 1W

RIFXD FLM LOX {HM 2% 1/BMW )
REFAD MET £1M 47.5K DHM L% /64
R:FXD FLM 3K OHM 2% 1/8W
R:FXD MET FLM 1Kk OWM ZX 1/8W
R=FXP FLM 150K OHM BE 1/BW

D5065=56010
S50=04 84510
FT-5M—D23=P20
osoei-o032
050680033

QBOLE=2024
G5065=6011
1E006B5X9G3862=DY5
$180=0106
0150=0340

1E50DLO5X9QA5A2-0YS
109010TCE030TE
Gl460=034G
LOEPS62R2-FTS
OL40-Q22t

&OLPE STYLE 3
1500225X90 204 2=DY5
PL45504 PYP
B246505 PYP
PL46504 PYP

0180=016¢
201-+800011

15002 29X9020A2=DY5
192F1 0632 -FT3
15001 07T K00 20520V S

Q1a0=0106
1500225430 2042-DY5
0150=0106
0140=0176
0L40=020%

0L80=0108
190E=3203
1902-3203
L902=0025
FD 2387

FD 2367
1902-3149
1902-3) 4%
UEBTTO9Z9X
U5aTTRII9L

18540023
1854—DOZ3
18640023
1854—0023
1854=0003

LBS4=0003
La53=00g1
18540003
16854-00%3
GTET-0965

0698-345%
Z1h0~1459
0T8Y-0965
QaFR—-3459
078 T=0965

078T-0908
Q187=0715
0757=02L%
UT5T=09465
0TS

OT57=08%3
OT5T=0921
07570199
075T=09%9
Q757—-045T

QrTaT-0976
OT5T=09T6
2109~ 76l
TOT5T-Q98s
2a00-1775

QIST—0945
07670457
PT5T=093%9
QTET-09Z4
LIST=0976

Ses tntroduction to this section for ordering information
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Table 7-9. A7 AC Amplifier Assembly Replaceable Parts (Continued)

Mfr
Code

Mfr Part Number -l

Reference -
Designation HP Part Number| Qty Description

ATALRZT Q757-0924 RFXD MET FLM 1¥ OHM 2% 1 /8w QIST=0924
ATALHZR Q7570948 RiFXR FLM 3.4K OHM 2% 1/0W 0Y5T- 0933
ATALRZY 0757-0944 RIFXD FLM 10K OHM 2% 1/8W 0757-0%48R
ATALR3D 0757-0935 REIFXD FLM 3K OWHM 2% L/BW O75Y-093%
ATAlRHL Q7eT-0900 R=FXD MET FLM 100 CHM 2% 1/8W CT3T-0900

ATALR32 QTET=0024 Re=FXD MET FLM LK OHM ZX 1/8W 0757-0924
ATAYIRE] Qrer-onz4 RIFAD MET FLM 1K OHM 2% L/EW Q75T=0924
ATALRA R4 Ohei-3129 RIFXD DEPC 1.00 MEGDHM 1% 1/8W 0693-3129
ATALR3S DT57-0949 RIFAD FLM 11K OHM 2% 1/8W 0TBT- 049
ATALR3T DTET«0%tL R:FAD FLM 91K OHM 23 1/0W oTRT-04971

ATRLRAA A757-0921 RZFXD MET FLM 750 OWAM 2% /oW Q75 7~=921
ATALHAD A75T=0948 RIFXD FLM LOK UHM 2% 1/8W Q75 7~ 0944
A7a1Kk%0 075T=0900 RiFXD MET FLM 100 QHM 2T L1/8W arsT-0900
ATAIRA]L a757=096% RIFXD FLM 75K 1HM 2% L/BuW DIET-0949
ATALRS2 DIST~00Z4 RIFXD MET FLM 1K OHM 2% 1/8w 0757-09 24

AfALRGY DT5T=092¢4 AtFXD MET FLM 1K QHM 2T /9w LTBT-0924
ATALR4 Y OFsT-09%%1 REFXD FLA 5.1K OHM 2X 1/8W GT57-U541
ATL K45 0IuT-0924 R:FXD FLM 1.5K OHM 2% L/BW Q7570928
AT41H4E 0757-0%41 R=FX0 FLM S.IK OHM 2% 1/8W CT5T-0941
ATALR4T O7h7-095% R:FXD FLM T5E DHM 2% L1/8MW Q75T=~ 090y

ATALRAH Ors7-0893 FIFXD FLM 51 OnM 2% 1/78W 0757-de93

See introductlion to thix seotion for ordering information




Figure 7-12, A7 AC Amplifier
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CHANGE 14 (1104):

Page 6-3, Table 6-2 Replaceable Parts:
Change ATATC34 from 1000pf to 500pf 0140-0234
C.FXD MICA 500 PF 1%; 28480, 0140-0234.

Page B-19, Figure 8-9 Sheet 2 of 2 Schematic Diagrarm:
Change the value of ATATC34 from 1000FF to S00PF

Fage 6-14, Table 6-2 Replaceable Parts:
Change A11CR7 and CRS to 1201-004% DIODE:
SILICON 50PiV; 28480 1901-0049

Fage 6-18, Table 6-2 Replaceable Parts;
Change F1 and F2 FUSEHOLDER part numbers
from 1400-0085 to 1400-0084.

CHANGE 15 (1220):

Page -7, Table 6-2:
Change A3A1R1 from O0757-0824 to 0757-0907
R:FXD FLM 200 OHMS 2% 1/8W; 28480; 0757-0907.

Page B-25, Figurs 8-11:
Change A3AIR1 to 200 ohms,

CHANGE 16 (1320):

Page 6-19, Table 6-2:
Change XA2 through XA15 from 12571-0160 to
1251-0135.

CHANGE 17 {1340):

Page B-18, Table 6-2:
Change AT5C3 from 0140-0196 to 0160-2204 C:FXD
MICA 100PF 5%; 72136; RDM15F101-J3C.

Page 8-71, Figure 8-2T:
Change A15C3 from 150PF to 100FF.

CHANGE 18 (1416):

Page 1-4, Table 1-3;
Change CLOCK MOVEMENT to read: 24- hour with
sweap second hand.

Page 3-8, paragraph 3-21:
Replace with the following:

3-21. The Time Standard Option includes a mechanical
clock movement indicating time in hours, minutes, and
geconds. FAST and STOP pushbuttons on the divider
madule (Figure 3-10) permit setting the clock movement to
the nearest secand. The hour and minute adjustment js the
knob focated on the back of the clock rmovernent. To set,
remove the top cover; then reach in and pull out knob to

engage and set the clack., Push this Knob back n to re-
lease. The SYNC pushbutton allows the S065A to be syn-
chronized to an external clock pulse.

Page 3-8, paragraph 3-25(f):
Replace with:

When the clock pulse is synchronized, the mechanical
clock in the SO65A will run.in step. The set knob at the rear
of the ciock provides coarse adjustment of hours and
minutes, The FAST and SLOW switches on the A5 module
provide a way o speed up or stop the clock for adjustrment
to the nearest second.

Page 3-12, paragraph .3-28:
Reptace “Setting the Clock" with:

3-28. Setting the Mechanical Clock

a. To mechanically set the clock, remove the top
cover for access. Use the set knob at the rear of the
clock; pull out to engage and set,

b, The FAST and STOP pushbutions on A% As-
sembly are accessible with the top cover removed.

10 PPS is routed to the clock with the FAST pushbutton
depressed. The STOP pushbutton disconnects the clock
drive,

Page 3-15, Figure 3-11:
Replace Figure 3-10 with Figure 7-14.

Fage 4-2, paragraph 4-17:
Replace with the foliowing paragraph;

4-17. Additional A5 controls are the imternal FAST, STOP,
and SYNC switches, The FAST pushbuttan spesdz up
clock movement by replacing the 1 PPS ¢lock drive with 10
PPS. The STOP pushbutton shorts the 1 PPS clock drive to
ground to stop the clock. Ta synchronize the 1 PPS output
with a reference pulse, the SYNC pushbuttan is depressed
for at least 1-second and then released, If a sync pulse is
connected to the rear SYNC INPUT jack, one reference
pulse will enter the synchronizing circuits during the
1-second interval. This pulse will reset the digital divider.
The output 1 PPS “tick” pulse from the 1 PPS front panel
jack will then be in sync with the reference puise.

Page 4-3, paragraph 4-18:
The sentence beginning
"The other 1 PPS input “tnormally 1 PPS but 10 PPS with
A5 FAST pushbutton depréssed)” . . .,
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Unregulated +12 Vdc from the S065A used ex-
clusively to operate the CMOS circuits in the
clock.

1 PPS signal from the 5065A used to synchronize
the clock and increment the display.

AC line sense signal from A2(9) turns off the dis-
play portion if instrument AC power fails or is
remaoved. To display time, when AC powaer is not
availabie, the clock front-panel STANDBY READ
must be pressed.

1 PPS and 12 Vdc commeon.Circuit ground con-
nects to the chassis through the LED digital
clock circuits.

Three circuit boards make up the A19 LED digital clock.
These are:

1. A1, +5V switching regulator. This is the rear
board.

2. A2, 50 Hz logic. This is the middle board.
3. A3, clock display. This is the front board.

A1, +5V Switching Regulator

This assembly is a 9@ kHz to 18 kHz switching regulator
which generates +5V, 24 Vdc from the instruments’ un-
regulated +28 Vdc input. 1t consists of switch Q1, voltage
regulator 11, current limit circuit Q2 and input and out-
put filter circuits.

The +28 Vdc input voltage is filtered by C1, L1, C2 and
is applied to U1(8) and Q1. U1{7) cutput is a +5 Vdc rec-
tangular wave signal which switches Q1 at a 9 to 18 kHz
rate depending on load current and input voltage.

A reference voltage output is generated at U1(4) and is
applied to UJ1{3}. The filtered +5 Vdc output is monitored
at LH{2) and any differences betwaen U1(3) and U1(2)

changes the duty-cycle of U1{7) output. The duty-cycle ’

change adjusts Q1 on-off Times. If the +5 Vdc ocutput
tends to increase, Q1 on-time decreases which reduces
the output voltage. If the +5 Vde output tends o de-
crease, Q1 on-time increases which increases the output
voltage, .
Current limiter Q1 senses the current flow through R8.
Excessive current turns Q1 on and i% sensed at U1(9).
This sets U1 into current-limit mode which reduces the
+5 Vd¢ output to zero, Current limit occurs at about
450 mA. When the cause of excessive current is removed,
the +5 Vdc cutput returns to normal.

Dicde CRY is a commutating diode which conduects L2
coll current during Q1 off-times. R1, CR8 are part of an
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ac sense circuit which monitors the unregulated, instru-
ment generated dc and switches the clock display oft
whenever ac power is not available.

A2, 50 Hz Logic Board

The 50 Hz logic board generates the 50 Hz signal whigh
operates the clock display. It also synchranizes the elock
display advance with the instrument generated 1 PPS
sighat. This board also contains the ac sense circuits
which turn off the clock dié.play whenever ac power to
the instrument is not available.

When power is first applied, the RC time constant of R3,
C1 causzes one shot M.V. U3B(13) to generate a pulse
output. The puise period is determined by the RC time
constant of (R7-C3). UBB(1$) output resets UU3A which
sets U3A(1) low and disables gate U1B. With this gate
dizabled, no clock pulses are gated thru LMB to U2(1).

LI3B(13) one-shot output is.aiso gated thru USE, clocks

" U6B and turns on the 65 Hz free running M.V. comprised

of U1D, USD and its associated components. The 65 Hz
output from USD is gated thru USA to the A3 clock dis-
play board U1(19). U1, on A3 clock display board, ac-
cumulates the 85 Hz pulses and generates a pulse output
at 50th pulse {1 second). This pulse is used to synchro-
nize the clock display with the instruments’ 1 PPS. The
1-second clocks U3A an AZ, 50 Hz logic board. U3A(1)
output goes high, enables U1B and allows the 65 Hz
pulses to clock U2, U2 counts to 48 which is sensed by
U4C. UAC output is inverted by U4A, gatad thru LI4B and
inverted again to a high level thru USC, This level resets
UBE and turns off free-running M.V. U1D USD,

Accumulator U1 on A3 clock display board, has counted
to 49. The instrument 1 PPS input to the 50 Hz logic
board is “stretched” and level-changed thru Q2 and
clocks UBA. UGA is a one-shot M.V. whose 75 usec period
is determined by R6, C2 RC time-constant. UGA(1) out-
put is gated thru USA to A3 clock display board U1, as
the 50th cycle. The clock display then advances one
second. The UGA output pulse is delayed by R8-(4,
gated thru U5B(5) and clocks LGB which starts free-
running M.V. LD, USD.

" The defay circuit RE, C4 provides a time delay between
the 1 PPS generated 50th cycle‘ which causes the display
to increment 1 second, and the start of the next free run-
ning M.V. cycle, which enables U1 on A3 clock display
board to count to 49.




A3, Clock Display Board

The clock display board consists of a MOS clock chip, a
transistor array, a buffer amplifier array, four driver
transistors and six LED displays. This assembly's fune-
tion is to aceumulate and display time-of-day in synchro-
nism with the instruments’ 1 PPS signal.

The MOS clock circuit U1 operates from the 50 Hz input
from A2 50 Hz logic board. U1 divides the 50 Hz signal by
20 and generates a 1 PPS output at pin 20 which is used
to synchronize the display to the instrument 1 PPS signal.

Counter stages with U1 divide the input 30 Hz signal and
generate the hours, minutes, and seconds outputs for
the LED displays.

The time display signals from U1 are comprised of two
parts:

1. The digit enable =signal,

2. The multiplexed 7-segment signal.

The digits enable signals from U1 are:

Pin 23: tens-of<hours.
Fin 24: unitz-cf-hours.
Pin 25! tens-of-minutes.
Pin 26; units-of-minutes.
Pin 21: tens-of-seconds.
Pin 22; units-of-seconds.

These signals enable the LED displays through U3 gates,
and allow the multiplexed 7 segments outputs to turn-
on the correct display segment.

The multiplexed 7 segmemnt signals from U1 are (see
Figure _ for “segments"):

Pin 6 for segment a.
Fin 7. for segment b.
Pin 8: tor segment c.
Pin 9: for segment d.
Pin 10: for segment e.
Pin 11: for segment f.
Pin 12: for segment g.
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These “segment enabling signals” are buffered through
U2 stages and applied to the LED displays. Thus, the
segments of an individual number display are enabled
by cutputs from UT(8 to 12) while the number itself is
turned on by one of the U1 (21 to 28) outputs.

MAINTENANCE
General

The A19 LED Digital Clock Assembly has no adjustments
and requires no periodic maintenance. Should repair be
necessary, the unit may be removed and operated on
the bench while remaining connected to the instrument,
When operating in this manner, however, the clock
chassis or circuit common must be connected to the
instrument chassis with a CLIP LEAD OR JUMPER WIRE.
The following paragraphs describe assembly removal,
fault finding procedures for the clock system, and
troubleshooting information for the individual circuits.

NOTE

Most of the cireults on the 50 Hz LOGIC and
CLOCK DISPLAY assemblies are CMOS. Use
high impedance tet equipment when chacking
signais. Precautions should be taken when
remaving or replacing these circuits to pre-
vent damage from static charges.

Repairs
Before repairs are attempted:;

Momentarily set front panel DIVIDER MODE
switch to START.

Check CIRCUIT CHECK meter in 1 MHz position

for reading of approximately 40. If not, troubie-
shoot A6 assembiy.

Check front panel 1 PPS output. If not present,
troubleshoot A5 assembly,

If the display is not lit, press STANDBY DISPLAY
switch. If display lights and operates normally, the
instrument is not operating from AC power. This
condition i3 normal, If the display does not light
whan the STANDBY DISPLAY awitch is pressed,
perform troubleshooting procedures,

Read LED Digital Clock Theory of Qperation,
A19 Assembly Removal

Prior to removing or reinstalling the LED Digital Clock,
all operating power must be removed. Wire and cable
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length to the clock panet or clock rear board is sufficient
to enable removal of the clock without disconnecting
these wires or the ¢able. The clock should be placed on
a pad or cloth to minimize scratch damage or shorting
of ¢ircult traces, ‘

To remove the clock:

Remove all operating power.

Remova the instrument top cover. in Option 003
dizable the internal standby battery.

Use a 5/16" wrench and remove two 5/16" nuts
which secure the c¢lock to the instrument front
panel. Retain the nuts for reinstaliation. The
bottom of the clock is retained in place by a third
nut which must also be removed.

Frass firmly at the bottom-rear then at the top-rear
of the ¢clock until it is loose.

Giradually remove the ¢lock. Gently pull the con-
nected wires and cable forward and set the clock
on the work surface.

Before applying operating power ensure that the
exposed LED Clock boards and wires are not in
contact with any metal objects or surfaces. Re-
apply operating power,

To reinstall the LED clock, remove all operating
power. In Option 003, dizable the internal standby
battery.

Do steps b to e in reverse order, (See Note.)

NOTE

While Installing the c¢lock into the instrument front
panel, check that wirea are not pinched by screws
or meta! work. Positlon the wires for a neal appear-
ance after installation,

When clock is reinstalied, reapply power and set
time as described in replacement paragraph for
page 3-12, paragraph 3-38 of your 5065A Oper-
ating and Service Manual.

TROUBLESHMOOTING

General

Each of the circuit boards in this assembly perform a
specific function, requiring only 1 of 2 inputs to generate
its output. These can easily be checked without disas-

sembling the clock.

Procedures in this section describe fault isolation to the
elreult board level, disassembly of the clock, and trouble-
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shooting mformation for each of the three circuits.
Clock System Troubleshiooting

To perform the following tests the clock must be removed
from the instrument and connected as described in A19
ASSEMBLY REMOVAL of this change sheet,

A1 Power Supply Check
NOTE

All voltages measured with respect to Instrument
chaszsis.

a. Measure voltages indicated below. Be sure clock
chassis is grounded to instrument chassis.

LOCATION

A16A1(3)
A16A1(R)
A16A1{4)

VOLTAGE

+26 4V dc
+12 2V dc
+5 L2V de

If the +26 or +12 volt supplies are out of tolerance,
troubleshoot the source of these voltages. !f the
+5V supply is out of tolerance, remove the con-
nection between A1(4) and AZ(4) and measure
the voltage again. If voltage now is correct, go
to step b{2).

(1) If voltage remains out of tolerance, trouble-

shoot A1, 5V regulator assembly. See clock

repair and disassembly, step 1 and “Circuil
Board Troubleshooting”, step 1.

(2) If voltage is now correct it indicates a short or
low impedance an BV line or defective current-
limit circuit: troubleshoot BV fine and circuits
on A2 which use 5V. If these are OK, check
current-limit gircuit of A1Q2,

NOTE

An external $ V can be used in place of A1 oulput.

Check for +1V, 150 nsec, 1 PPS signal at A1(W).
Be sure clock chassis is grounded to instrument
chassis. If pulse not present, troubleshoot A16
Assembly.

A3 Clock Display Check

a. If display is not lit go to “Display not lit" step 2. If

display is lit but not functioning correctly continue:

1. Check waveform at A3{2). it should be as
shown on schematic.
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If correct, go to item 5 of this paragraph. If
incorrect or not present, cut 1 PPS wire
hetween A3({1) and AZ.

Press and release HOLD pushbutton. Mo-
mentarily connect a clip lead from the +12V
supply (A1(R)) to where 1 PPS wire (cut in
previous step) connects to A2 assembily.

Recheck waveform at A3(2). If correct, re-
place A3U1. If incorrect troubleshoot AZ. See
“Clock Repair and Disassembly" step 3 and
"Circuit Board Troubleshooting”, step 3.

Connect a counter, set to totatize {(manual
gate open) to A3(2).

Unplug the white wire {which connects the
clock assembly to the instrument chassis) at
the instrument chassis.

Reset counter to zerc and momentarily re-
connect white wire remaved in step 6. Dig-
connect white wire as soon as the counter
starts counting.

Counter should read 51 pulses or multiplies
of 51 {depending on how quickly' the white
wire was disconnected), If the counter reads
incorrectly troubleshoot A2, See “Clock Re-
pair and Disassembly”, step 3 and “Circuit
Board Troubleshooting”, step 3.

Check A3(1) for a 1 PPS8 square wave. If not
present, check for +12V at A3(11). If +12V is
present, replace A3U1. If 1 PFS is present,
troubleshoot A3, See “Clock Repair and Dis-
assembly”, step 2 and “Circuit Board Trouble-
shooting”, step 2.

Display Not Lit

1. Check voltage at A3(5). It should be a few
tenths-of-a-volt less than the voltage at A1(4).
If incorrect, troubleshoot "AC SENSE” CIR-
CUIT ON AZ. See “Clock Repair and Dis-
assembly” step 3 and “Circuit Board Trouble-
shooting”, step 3.

Check +12V input at A3(11). It should be the
same as measured at A1(R). If not, check
continuity of +12V line from A1 to A3

Substitute a new LED in one of the display
positions.

Trouble is in U1, 2 gr 3. Check for switching
waveforms at U1{6-12) and (21-26). Check
for switching waveforms at U2 and U3 out-
puts. See schematic for typical waveforms.

A2 50 Hz Logic Check

Troubleshooting checks to this point have isolated most
problems to the failed eircuit board. Problems of a more
subtle nature such as clock not keeping correct time, or
display not synchronized to the ingtrument's 1 PPS out-
put signal, are the type of problems associated with the
50 Hz logic board,

Clock Repair and Disassembly

1. To troubleshoot AT 5V regulator board it is not
necessary to digassemble the clock. The board
may be remaved when making repairs, if solder-
ing is required on the backside of the board.

To troubleshoot A3 display assembly remove three
nuts which secure the circuit boards to the front
panel assembly. Remove STANDBY DISPLAY
switch from front panel. Remove Clock Circuit
Board Azsembly from front panel assembly. Re-
move six spacers from between boards. Reconnect
all wires. Be sure to connect cleck cirguit ground
{pads under spacers) to instrument chassis,

To troubleshoot A2 50 Hz LOGIC do step 2 above,
but do not connect wires. Unsolder A3 from A2
Connect only the black and red wires (from Al
to instrument). Alse connect clock circuit ground
(pads under spacers) to instrument chassis.

CIRCUIT BOARD TROUBLESHOOTING
A1 Power Supply

Since this eireuit contains only four active components,
it is relatively easy to troubleshoot. With power discon-
nected check Q1, QZ, CR1 and capacitors. If these are
good, trouble is probably in ATUT.

A3 Clock Display

U1 accumulates time, and drives the LED displays thru
U2, U3 and trangistors Q1-6. To troubleshoot, observe
that switching signal originating at U1{6-12} is reaching
L3 outputs, and signal at U1{21-26) is reaching collectors
of Q1-6. LEDs can be checked by substitution. If all sig-
rnals are correct trouble is in U1,

A2 50 Hz Logic

a, Momentarily press HOLD button.

b. Momentarily connect a jumper from +12V supply
to U3(3). This resets the counters and enables
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input one~shot UBA. Circuit cannot operate until
this is done,

NOTE

When viewlng A2 wavelorms It Is helpful to 2yn-
chronlze oscilloscope from front panel 1 PPS output.

¢, If clock time ig incorrect or out of sync:
1. Check 65 Hz oscillator (USB, U1D, USDY, 49-

courter (U2), 48-sense, (U4C, U4A) and ampli-
fier circuits (U2, 4, 5).

2. Check operation of U3A and U3B (press HOLD
trigger U3A and reset U3B. Connect +12V to
UZ{3) to operate U3A.

d. If there is no output from A3, check 1 PPS signal
path thru USA.

NOTE

UUBA is enabled by a high level (12V) at UG(5). If this
level is Incorrect repeat steps a and b. If level does
not change, trouble Is in 43-count or sense circuits
(U2, U4C, U4A).
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Table 1. A19 SERIES 15832 Digital Clock Replaceabie Parts

Reference
Designation

HE Part
Number

Description

Mfr
Code

Mfr Part Number

Alg
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ShITCH=FB SPET NI NIM .54 120vAC

¥TICELLANEDUS

COMMECTOR-5GL CONT SKT
(FOR GCLO~POST CONNECTLRE}
[ASULATER FCRA SNAP=ON PINS
{FOR GGLD- POST CONNELTORS)
BRACKET, SWITCH

PANEL, CENTER
PLATEy CEKTER
wlanoWw, QIsPLAY

BUARE ATRFMPLY,
CHPACIYURmFXLD .
CAPACTTLR-FALS
CAPACITOR--FXO;
CAPACIYGR-FXD;
CAPACITOR FXECH
CAPALLITUR- FXD 1
CAPACITOR-FXL:
CIGUE=PWR RECY

CCIL=FX0 WOLLGED
CLIL=FXD NOCh~MD

TRANSIGTOR PAP
TRANGTFTGR MNPN

t8¥ RZGULATOR

S1UF +—320% LO0OHVUL CRR
FOUF¥75--10% S0VCC AL
aWFr QR 3EVEC TA-3OLID
« lUF+-LO% 3INVOC Ta- SCLID
LoOuF+- 20% ZavOoC T4

GIFE + 5% 30DWvLL MICA

CAPACITUR -FXL ~OlUF +-20% lOOWVI CER

S0UFeTS=10% SOVCC AL
Lived34 100v L4 200N8

AF CHUKE 2g0ud 5%
LDE0 RF CHOKE Le%MH 83

2N2904A 5[ TO=5 PO-L00MW
S1 PO=350MW FT=300MRL

RESILTOR 1.5K 2% o125
RESIGTOR 3K ET .1l25w F
RESIRTON 34 ST 25w FC
REFIGTOR 1M 5% .23W FL
RFSISTOR 1.TK 1% - LZ%W

RESTSTOR 36K 25 .)120W

F TCwi(=100
TC0+-100
TC==400/+500
TC2 300/ v390Q
£ TC2Q+-100

£ TC20+100

RESIGTOR 1K 23
RESISTLR 1.5 5%
RESISTOR 1K 2¥

IC RBLTR

=125 F TCud# 100
=25 & TCwd+-100
-125¢ F TC=0#»100

FRLY: L]

25430
2E&BL
AEAND

ZN4R0

82389
09353
0a3n3
L5343

FELY
28400
23400

ZR&AG
TA4B0
T HRG

2480

70480
FHEEI
56289
LLFSL)
Sh209

LB 480
25480
Sb2e9

G473

24224
2460

01295
T4T13

24 Sérlr
245456
oLzl
QLLEL
2abah

2hbga
24544
11502
Fald-2 )

07263

05084 6120

QFGL1-4117
LhiEL-E116
O0&]-&11 0

iz280-0102

oLl

463l &
o631~k
Ga3y-F

1z00-0063
S020=01 16
050461=0078

G5061-2116
QFQE1-2120
NEeET—20MLR

us0&lralle

QE0L1-G11T
oso0sl-6l16
0b0obl-61i5

2140-0G32%
ADL=R3=F3=000

125400102

el

Ebal-E
BL3L-E
Ghal-t

12Q0-0043
50200174
LE8061-00T8

050612117
aEQbL-2LI0
GEBLE-2OLGR

050616117

Glal-3879

300506GH50DGE
15001 Q&XG035A2
1500104 X902542
LEODLOY X002 052

Q16022 Q4
O1p0-38Te
AD506G 030002

IN4G9 34

15/20%
91000538

ZN2F048
SP5 3611

Ched/B-TO=1501=6
L4 £/ 3+ T0~3001 6
CB3605
CELARE
Ca-1/R E0- L 0L G

Co-t/8-FO-9001-6
Cépr L/ Gn TO-1 00~ G
TEOT-L/%=TO~LR5~J
Con L/ B-TOLO0L~ iy

T22HC

See introduction to this section for ordering information
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Table 1. A19 SERIES 1532 Digital Clock Replaceable Parts (Continued)

Reference HP Part ‘ - Mtr
Designation. Number Qty Description Mfr Part Number

Code

DFQEl=all4 BLAFRT ASSFMELY, W) HI, LOGID 26430 REQAL-EL1 4

Glogy 3378 CAPACITUR--YXE LIOQFF #023T 1Q0KVEC TSR 23440 0li0- 3E7E
ulb0=3873 CADALITI® FEC 1D00RF +-20% LOOWVDIC CER 26480 01603879
A150=2275 CAPACTTIE-FXE 1AMOPF + ZQ% LOAWvEL SR #0440 01603874
JI66-3a73 CAPACITUR~FRL LOQQFF +.20% 1QQwvne IER 28480 0160-3374
0 ibgmu2aT CAPALTTOR FXE 01UF + 5% 20GWYCC POLYE 55289 252PLOBEE

I902=323% AN INR 19.4Y 5% D1 T POwldW TOms, 073X LaTLd 52 10933264

adiyl Lah4 0214 TRANZIATORN RPN 51 FawdSdMy FTe200MK7 a7 LT TR
AL LESGuD213 TRAMSISTOE NEN E] PI=3S0MW FTu30GMEL EXSE] SpS il
4233 L1@E3=53p TAANSIETRE PNP STL CDa3LdMd FT=25QTHI D471 SP=3612

Agdl 0T8T L9524 AESISTON 1K 2% ,i25W F TC=0v=ll0 ALl C4-1/8=TO-1001-G
azre U4157=0%440 RESISTOR 1O 2% 125w F TCaQr:1QQ e Bl Cdpen} /B TO~1 002G
A2ny DA 31055 AESISTEOR 1M SE .25W FC TC=-B00/+900 [STRR-3} CRLOSE

AZR % 7570955 F RESIGTOR 20K Z% 4125W = TLaQ+w-100 Ly UL Cae L/ 8- TOm2002~5
LEL ] GT8T-0730 RESIETUR 12K 25 aL2Bk B YLD+ oo . 24 54l Charl/8:TQwl252%5

ARG 757 £969 RESISTOL TSKE ET JL2BW © TCal+ LOQ 24546 C4al/B-TOnT7502uE
azZa't G048 RESIETHR 145K 2¥ 2125w £ TC=04+ 100 2 5 £ Cé4-1/B=TO-FSQLrG
B LTS i-0egy HFZISTEA 20K 2¥ .13%m F TrzO+ 100 24546 C4-1/R-TO-2Q02-%
LEZRS Le83-1555 RESTSTOR Ll.9F 5% 25w FL TOz=-900/7+41000 Gilzl CAL35%

L8 Ny} ATAT-Lads RESISTOF GELK LE J4Z2EBW F ToxO4-100 FeSgh NB &

azrill U757 G943 RESISTOR =3k 2% 125w F TCaD+~100 aH St CimLl/BoTO4302=
AZRLE 095 T=0543 RESISTOA 14k 2% .1Z%e F T{zOQ+ Lo A GhE Che L/ B TO-LOREG
LA ) Q15 T-0524 RESISTIR 1K 2¥ .12%W F TL=Q+-)40 24544 C4-1/8-TQ-10Q01- G
AZR LG GTETm 3505 REZISTHR 160 29 .LZ%w F Ti=z0+ 100 24544 Ch4aL/B-TO-161G

A gL LE2C-uUesh CO4QLLAT GATE Q2 ras CRA0114F
h2lg LR2 0= 0535 CO4024AE COUNTER GiTal CRALE4ARE
Az2u3 182u=¢ 335 Co4013%3a5 FLLP=FLOP LR 1 COROL3RE
It iBRD-U943 COARLZAE LATER 02735 CDo40230¢C
=2UY% LEZQr0945 - CR4Q0LALD CATE CATAT Co4Go18E

LU LBzimu53S COGCl3Af FLIP=FLO® R H R4 0L SAE
4k J504i- 81132 BOAF L AESLwBLYy JTSPLAY fau8l d5083-L1157
SHCL GlG0=3ET4 CAPLCITOE=FAL +OLUF +=20T I7unvil CER 2Bl C160m82 79

e T LR 1% id~ih a2 SIEFLAY ARUM SLCG CHRAR IN FIGH 2L4R0 Leg0- 052
ARQA S R0 Q4567 SISFLAY hu# d GHlF TR HIGr ARLEQ 1590- 0462
LRI 199044357 DGIEPLAY KUK AP JALEY In wI3n 29484 1890u=CWS52
£3LEn 109 0«0a32 CISPLAY hupm &% Chek I H1Gn 24640 1690- 0452
L30DLE 1930~ 0452 CISPLAY MIM 5T CHaR IN HIGH 23480 1950-0552

L2056 199 0=0452 CISPLAY WUM 5E CHaR IN pieH 28464 LR9m 52

4391 155 3=0di 36 TRANSISTLF FhP POUZLOMN FTaZ3GTHZ Q4TiZ SUm 6l
LY Hit 1843 GLAs TRANSLET DR FAP POTBL0OMN PTU=3HCTHL cyTLa Lps-3blz
435 1853~003& TRAMEIETUF PRP P21l ME FT=25C THL w713 SPE—RL] 2
£330 1S a—undn TRAMBIZTOR PAR S FOT230MW FTT250THE CorrLa SPSn 3682
£ 1A53 0036 TEAMBLSETLR Ph? 5 FO=3L0MW FE=2507n {4712 SPE=3512

A e LGEA~QR5G TRANGIITOR FAR SIL PRe3RCHW FToZh( 7HZ =713 SPE—Fel i

[ELRN Q490 75¢4 SELISTCR LOOK 3¢ L1E0w G0 TC=Qd#-35¢C oLlzY 851043
23R L YaE=51 84 RESISTCR 2K 5T 4 i2%W OO TCeGv8EZ gL121 BREQZS
ri3 LHTH= 0] du RESISTOR 2K 5% «1238W OO0 TU=Q+AER 0llil BRAQIE
&3R4 UeiB=51480 RESISTCR 2K 3% +12%W (4 TC=Q+8EER ¢11zy EBZO25
Fan g D&28- 3180 REATRTOR ZW B4 -lzhW Cf T{=0+AE3 Ol12L REEOZS

Ly Lty DEFE- G180 RESISTCY EK 5% 125w C0 TCaleha2 Glizl ER20ZS
AT RESL T1d0 RESIZTOR ZK 5% J128W O TC=Q+RAEZ BRZQZS
LERE] GEIG-FLED REZTST N 2K 84 «1E3w CL TO=0+3E2 apzgaE
2R OLSE wldd FLELAVER 39 9% .125W CC TCzO+5HE BRIVOS
C3RL0 GoFB=4 135 RESISTCR 35 6% .125w £C TC=0+4342 L3305

LR GoegR. 4130 Rt SISTOR 3 B oeldbe CU TC=0eB8EF BEIS0R
4IR1D UaPh=4L20 RESIATLR 125w CC TLmO#SAY 2 BEBSOS
AMiL 04698-4L30 RESISTOR A% W 125w CC YOm0+ 5K i BAI905
A5 14 04LGD-4L30 RLETETCR «125W CC Tizo+h4n F BR3505
AdAL3 0E9E=4L ) RESEATOM 1250 CC TCoDeEBEL criz) 4834905

ABRAL Ll oh S5 RETWIKK RES 9 PINCLEP 15 PIN 2PLG 2uw20 161 0- DO%E
AIRFZ LE10=0Li51 HETWORK«FRZE T=RIN=31P .15=PIN=5PCG 2485 1AL0=CL 51

AL 152u=1364 16 Mp33lah CIGITAL 270l 4 MMS313N
Aduz Y YAV IC CAZCUL XITE AKRAY Jd2735 {A3081
AWE VEZQ-119% I L RGUE0LE BUEASR G273% COeQECAs

GELTIN! Lad rirg by SUCAET, IC 16PN GLlEs% oBo
AJAGHE L200 C4fc SLCKET, 1€ 1&-#[h qidss CED
A3R053 1200« Caho SCCKET IC 1E=FIN 41295 D
AHR0 NG 120u=ywife SOCKETy 10 1éwpih QL2365 3 0]
i ARG LED0 04596 SCOKETe IO LEPIN a1 295 (&)
AIALLE 1200-04%0 SLCKETy IC Lo-FIN a1iss QRO

See introduction to this section for ordering infoymation
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A19 FRONT PANEL (WITH OPTION 003)
(SERIES 1532 OR 1740)

A18 DIGITAL CLOCK




Mode! 5065A
Circuit Diagrams, Theory, and Maintenance

A19A1 5V REG

T WLEUTE vt

i

u

»e

LATOR

R




gy e i e AT 3 e b

FLG /17 SHT [of.<

TR e, —-“-‘Eﬂk'—"

e,

A19A3 CLOCK DISPLAY




+5Y 2V DC DISPLAY
TO AlGA2(4)

Fa—

+iz2y

U4A
10 3
3,

12 | U4g

13

4

AlBAP S50HZ LOGIC t08061-6118)

o~ 49 COUNTER® = = 49 SENSE™ —

[D5061-E1(T)

T

U

SY

Al Al

1PPS

-»| i.. HOMS

L~ ONE SHOT —
u.Y.

~ ONE SHOT —,
u.Y.

+ [{V

RS
12K
& ——

LEVEL CHANGER

PULSE
STRETCHER

e
<
0
™
-
W
»
N
A
NN
N
M

MASTER 1pPs |w 1000

WHT- BRN-DRN

FROM AZ{9)
=29y
_9
—

J 2 | 1500
AC SENSE :
(WHT} FROM Ale

UNREGULATED DC|
WHT-BRN-RED
FROM A2(8)

MASTER IPPS
+12V G [RED)
FROM a6

FROM A6
COMMON (BLK)




/. Sof s

G017 SH

SEGMENT b

SEGMENT a

SEGMENT ¢

SEGMENT «of|

MULTIPLEXED

7-SEGMENT
QUTPUTS

SEE NOTE 5

4

U
CLOCK ACCUMULATORY

DISPLAY DRIVER

API, 10K

]

|
|

2|

CLK DRIVE -t

12

+5v FROM AlGAN4)

* DISPLAY BY

GROUNDED
THRU MTGpc
SCAEWS

.2 ¥V DC DISPLAY POWER
TO AI6 A2(4}

+BY




= i
= ] = - ol -
= -1 B H o ~ x
= kad -z - M~
= X =] o0 —
= - el [=] 1}
_F | - L S
= < w 1 P o non ALH
1 o < ok Soem. oW ow Z @
v o4O Towz = a= O —
o Q nZ woea < ool o
- m wE@H O WX 5 ]
Za@mr- = oww ¥ o
5 . g%y 2.9% 2
b3 s I w SGHOE  x ('
a3 _ ool @ - ™ = ™ - v.m_n..n,_mc EHO < o
> _ b £28:3 #&TF 2 [T~
u [T --1y-4
4 E Hawmo oz @ ° S~
b2 o [ m EZNZ = o
i Z WwZFw gH A48 -]
| - = xS~ W ow . =
| ? & @ =~ i = o “Z2W Twouw © s
=z ) ad e 2O Z o
Z O>>& OzZzAZ WgH
=z =z Jd 4= oL b =
" 283 2055 S5
1 ! FZac 4893 ug
m Wi [T AT Jwo o T
1 w wo ¥ ! ut 3 O Zoul = X =
| onZ 1 r<auw oo
ul = ~ L

o ow
W
o < D% 1
aid )|
g | s 2
.M” = T el of o ~] of = —4 =
Q [}
<O
]
2 )
> - 2 o @ o o = E]
< * 2
: : )
w
g a P Em
o o HE
o™
hd Q
) % = = =
o 3 m e o] M N ~ -
o) 3 o m L -
= o) ES
il "o o W W LT ! t !
. .
Py . i g I — wh Y i
o i x ™ om
b =) — =38 =R T q - L4
238238588 o N R
il .
o> (o]
s (2]
bl ™ - — - o, ~ ('}

Q

Q2
Q3
Q4

¥]
o
L.
3
W
h\—<
o
N
{_‘ W5
I
i
BCD
ouT
4
]
|

=4 ] - H_ bt @ B o n o ~ “
| - o T ow
) - [ o oy od % ol 8l ] m s o
= g zeo o)
2 - [ —
b M HiES @
= B 5 ®x B, n
= o w| o GEE > r-
o v whon @ = 2 [ = |
ol § @ 835 ©
= 2 = z2< <4 i
W w x o [ ) Sw o
2 = o ] 2> = !
ﬂ\u R ] - 14
oW w 3
a iy o "o X.M.cm.c m
W =
[ o o wusy a
i i i ] EERO —x
¥ w n ¥ SBEL o4a
E& L] SG
@ o | 3924 as S
i U # Ee- @ S
1 +
2% @
O ,U/ = 5 _
i 2 mw - 1
=
o™
! © nl.+

HOLD —

CLK DRIVE -




[0 el vadliiaid

AL

wlagidie.

S 1
z
R & H
+ n ~
“ w Em
W wo X
o~ (=] = HO
o o c
o @
8/ \ IEEEEREIE n
- Q
M |
- 9 e @ ~ N = z 1
| hy c
1 H ” W
& w wh \_
SEO
w o oz
= ™
w <
Fan—
= T ol o ® o ~] 7 —H it
b 0
o2 9 o o~ | =
X
! , bt !
i
, & « wh !
PR
= a §z
= ™
o w
3 T w0 of o ] «f = _6 @
- o
@ Py o
w
w g
Al B e w | wmi o= 2
s 2.
"
g = u
m
! SEW |
o mZ |
1 | "
>
2o — -
3 e el =] H o = T ©
™~ -
S | = Y (R (Y] G
<
it ..
w
o i
o 8o 1
—- Bug |
0 - © n=
@ @ a
b~
h“ 4 T m o = o] o = —ﬂ =
o
2 >
B —0
2 n
ml o - «
> - 2 e of o~ o = 2
< 3 b 1
al o i
o _ _ou 3
by =] w Yo oe 2
o ¥z T & =
p ~
b -
[ b
Ol = -l =
L]
V0 TR
P = <
/ = o
<Xt =
- [
4 © a -
’/ I DEE —C®d —35@
[~ m =4 LI 4 L

14

L

<+ w
a o

) ~
o o

VY,

"
(=3
”

WILL COUNT 51 PULEES/SEGOND.
THIS 1S DUE TO A SWITCHING TRAN-

4. A COUNTER PLACED AT THIS POINT
SIENT. THE TRANSIENT 13 TOO NAR-

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED. ADD
ASSEMBLY NUMBER TO ABBREVIATION
FOR COMPLETE DESCRIPTION.

SLOW)

53 ©
D

i 5
I WHT

BLK
1
|
1

-

BL

BLY
BLK

ROW TO TRIGGER THE CLOCK AGCU-
MULATOR (A18A241), THUS THE DIS-
PLAY TIMING IS NOT AFFECTED.

2. UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS;

FAST]

4 T
L

B
»
B8

CAPACITANCE IN MICROFARADS:

IN ALL DISPLAYS GIVING A
STRAIGHT LINE WAVEFORM. WAVE-
FORMS WiILL CHANGE EACH SECOND

SOME CASES THE SAME SEGMENT 1S
WITH CLOCK RUNNING.

SEGMENT SWITCHING WAVEFORM. IN
CFF

APPROXIMATION OF DISPLAY AND

7« SEGMENT DISPLAY, TYPICAL DSi

INDUCTANCE IN MICROHENRIES
THRU D$6

3

v
v

Y Y L

Figure 7-17. A19 LED Digital Clock Assembly
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CHANGE 20 (1532A00631 and below):

Under Change 19 (this section) A19 Parts List and
schematic diagram delete A2C6. Ignore all ref-
arence to a third A19 board acting as a shieid,

CHANGE 21 (1532A632 through 1532A790):

Page 1-4, Table 1-3;
Change CLOCK MOVEMENT to read “24 hour
mechanical clock.”

Page 3-8, Paragraph 3-21:
Replace with the following:

"The TIME STANDARD OPTION includes a mechanical
clack movement indicating time in hours, minutes, and
seconds. FAST and STOP pushbuttons on the divider
module (Figure 3-10) permit setting the clock movement
to the nearest second. The hour and minute adjustment
is the knob located on the back of the clock movement.
To set, remove the top cover; then reach in and pull aut
the knob to engage and set the clock. Push this knob
back in to release, The SYNC pushbutton allows the 5065A
to be synchromized to an external clock pulse.

Page 3-9, paragraph 3-25(f):
Replace paragraph with:

When the clock pulse is synchronized, the mechanical
clock in the S065A will run in step. The set Knob at the

rear of the clock provides coarse adjustment of hours
and mirutes. The FAST and STOP switches on the A5
module provide a way to speed up or stop the clock for
adjustment to the nearest second.”

Page 3-9, paragraph 3-28:
Replace with; "Setting the Mechanical Clock”.

a. Remove top cover for access. Use the set knob at
the rellr of the clock: pull out to engage and set.

b. The FAST and STOP pushbuttons on AS are ac-
cessible with the top cover removed 10 PPS is routed to
the clock with the FAST pushbutton depressed. The
STOP pushbutton disconnects the clock drive,

Page 3-15, Figure 3-171;

Add attached TOP OPERATING CONTROLS
Figure 7-18.

Page 4-2, paragraph 4-17;
Replace paragraph with the following:

Additional A5 controlg are the FAST, STOP, and SYNC
switches, The FAST pushbutton speeds up the clock
movement by replacing the 1 PPS clack drive with 10
PP3. The STOP pushbutton shorts the 1 PPS clock drive
to ground to stop the clock.

To synchronize the 1 PPS with an external reference
pulse, the SYNC pushbutton is depressed for 1 second
then released. If a sync pulse is connected to the rear
SYNC INPUT jack, ome reference pulse will enter the
synchronizing cirguits during the 1 second interval.
This pulse will reset the digital divider. The ocutput 1 PPS
“tick” pulse from the 1 PPS front panel jack wifl then be
in “sync” with the reference pulse,

Page 6-2, Figure 8-1 itemn 4.
Change Panel: Left insert: to 05085-0011. Door
Panel; to 05065-0015. Standard Panel Insert; to
J05065-00122, Panel Option 002 Ingert; to 05065-
0014,

Page 6-26, Table §-5;
Added A5B1, 05065-6085,
Change 05065-0048, Chassis: Digital Divider to
05065-0037.
Change AS,05065-6084, Module Assy Digital Divid-
er to 05085-6025. Add AB51 3101-0052; SWITCH:
PUSHBUTTON SPST; 82389; 961 LESS HWD and
A5S3 Same as ASS1,

Page 6-27, Table 6-5;
Change A16 from 0S065-6085 to 05065-6028.
Change A16A1 from 05065-8082 to 05085-6029,
Add: AT6IC1 1820-0313 IC; DTL R&/JK CLOCKED
F/F; 28480; 1820-0313
A16A1Q11 and Q12; 1854-0020; TSTR;S
NPN; 28480; 1854-0020.
A16A1CR13 and CR14; 1902-0554; DIODE BREAK-
DOWN: 10V 1W; 28480; 1902-0554

Page 6-30, Table 6-5;

Add Table 7-11 resistor parts list to A16 (R21 to
R26),

Table 7-11. A16 Resistor Parts List

HP Part
Number

Reference
Dasignation

Description

Part Number

AT6A1R21
A16ATR22
ATGATR23

ATEATR24
A16ATR2S
ATEATR26

G757-0931
0757-0931
0757-0924

0757-0924
0757.0920
0757-0920

: FXD FLM 2K OHMM 2% 1/8W
! FXD FLM 2K OHM 2% 1/8w
: FXD MET FLM 1K OHM 2% 1/8W

¢ FXD MET FLM 1K OHM 2% 1/8W
¢ FXD FLM 680 OHM 2% 1/8W
: FXD FLM 680 OHM 2% 1/8W

0757-0931
07570931
0757-0924

0757-0924
0757-0920
0757-0820
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Figure 7-18. Top Operating Controls
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Synthesizer TIME CLOCK SELEGCTOR thumb- when depressed; clock remains synchronized
wheel switch: selects synthesized frequency. when released.

Synthesizer TIME SCALE SELECTOR HI-LO

switch:  used with thumbwheel switeh to select
synthesized frequency.

Clack TIME DELAY thumbwheel switch (Option

001 only): selects time delay between an ax-

ternal reference pulse and the interral 1 pulge-
) . per-second c¢lock pulse. Adjustable in decade

QLQCK SET_ STOP switch (D_ptnorj 0t only), steps from 1us to 1 see.

digital clock is stopped when switch is depressed,

starts when released.

s . 01 HMSEC TIME DELAY control (Option 001

CLOCK SET FAST switch (Option 001 only); only}):  Allows continuous adjustment of clock

digital clock second hand is accelerated when pulse delay over any 1 usec range.

switch is depressed, resumes normal operation

when released. . Battery fuse: removed momentarily to discon-

nect optional standby battery from cirguit for
Clock SYNC switch (Option 001 only):  Syn- storage or shipment. Battery will remain dis-
chronizes digital clock with an external clock connected after fuse is replaced,
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Page #-33, Figure 8-133:
Change A5, Digital Divider Assy to 05065-6025
Add A5S1 and 53 switches to schematic as shown
in Figure 7-19.

See Figure 8-13 of old manual

Page 8-35, Figure 8-14 and Page 8-37, Figure 8-15:
Change A5 Digital Divider Assy to 05065-6023.

Page 8-73, Figure 8-28:
Change A16, Digital Divider Power Supply Assy
to 05065-6028.
Change A168A1 to 05065-6029.
Replace schematic diagram with A16A1 schematic
diagram shown in Figure 7-20.

Page 8-69, Figure 8-26
Add resistor A14R15 between the cathode of
A14CR2 and ground (value of 5100 ohms).
Change A14R12 to 1000 ohms and A14R16 to
150k ohms.

Page 6-16, Table 6-2:
Add At14R15: 0757-0941; R:FXD 5.1k OHMS 2%
1/8 W; 28480; 0757-0941.
Change A14R12 to 0757-0924; RiIFXD MET 1k OHM
2op 1/8 W, 28480; 0757-924.
Change A14R16 to 0757-0976; RiIFXD FLM 150k
OHM 2% 1/8W; 28480; 0757-0278,

. -, Page 8-3 and 6-4, Table 6-2, A1 (15065-6078) Re-
placeable Parts:
- Change ATA1R3 to 0698-3617; RiFXD MET FLM
100 OHM 2% 1/8W; 28480; 0698-3617.

Page 8-17 and 8-18, Figure 8-9, A1 Schematic
Diagrama:
Change A1AIR3 to 51 OHMS,

CHANGE 22 (1736):

Page 6-18, Table 6-2, Replaceable Parts:
Change fuseholders F1 and F2 part numbers (three
pisces each) to 1400-0085 for both fuseholders.

CHANGE 23 (1820);

Page 6-16, Table 6-2, A15 (05065-6023) Replace-
able Parts:
Add “(SERIES PREFIX 1820)" to A15 “Description”.
Change A15R17 from 2100-1774 to 2100-1773 in
YHP" and “Mfr" part number celumns, The 2100-
1773 control has a value of 1000 ohms,

Page 8-71, Figure 8-27, Al15 Schematic Diagram:
Change A15 series number from 1840 (1ot shown
on schematic) to “SERIES 1416".

Change value of A15R17 from 2000 ohms to
1000 ohms,

CHANGE 24 (1840):

Page 6-3 and 6-4, Table 6-2, Replaceable Parts:
Change A1 Module 05065-6076 series number
from 1908 to 1736,

Change A1A10Q20 from 1854-0547 to 1854-0035;
TRANSISTOR NPN SI; 28480; 1854-0035.

Page 8-17, Figure 8-9, Sheet T of 2 Schematic

Diagram:

Change A1 and A1A1 series number from 1908 to
1736.

Page 8-19, Figure 8-8, Sheet 2 of 2 Schematic

Diagram:

Change A1 and A1A1 series number from 1908
to 17386.
Change ATA1Q20 from 2N3725 to 1854-0035.

CHANGE A (Option 001 A16 Series 1532 only)

NOTE

The following change for A16 series number does
not affect the serial preflx number of the instrument
in which A16 is installed, Module assembly Al6 is
added only when Qption 001 or 003 is added. Con-
sequently, the series for A16 may not be the same
as the instrument serial prefix number.

Page 6-27, Table 6-5, Option 001 to 003 Replaceable

FParts: '
Change A16 and A16A1 from series 1912 to 1332
Change A16A10Q8 from 18534-0547 to 1834-0035,
TRANSISTOR MPN &1 TO-5; 28480; 1854-0035

Page 8-73, Figure 8-28, A16 Schematic Diagram:
Change A16 and A16A1 series number from 1812
to 1532,
Change A16A1Q8 from 2N3725 to 1854-0035,

CHANGE B (Qption 001 A5 Series 1840 only)

NOTE

The following changes for AS series number does
not affect the serial prefix number of the instru-
ments with AS added for Option 001 or 003. The
geries number of the A5 module agsembly may not
be the same as the instrument seral prefix number.
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Page 6-23, Table 6-4, Option 001 (A5) Replaceable CHANGE C (Option 001 AS Series 723)

Parts:
Change A5 (05065-6084) series number from 1904
to 1840,
Page 6-26, Table 6-4, Option 001 (A5A4) Replaceable
Farts:
Replace ABA4 (05061-6152) and all components
for this assembly with ASA4 Part No, 05061-6033
and components in Tabla 7-12.

ASA4 05061-6033 (1840) PL here

Page B-33, Figure 8-13, Ab Schematic Diagram:
Change AL from series 1904 to 1840,
Replace ASA4 schematic diagram with diagram in
attached Figure B for ASA4 PN. 05061-8033
(SERIES 1840) cirguit board assembly,
Replace ASA4 component locator illustration with
new illustration in attached Figure C.
Page 8-35, Figure 8-14, Part of A% Schematic Dia-
gram and
Page 8-37, Figure 8-15, Part of A5 Schematic Dia-
gram:
Change A5 series number at top of diagram from
series 1804 to 1840,

NOTE

The previous ASA4 clrcuit board assembly used a
varlable capaclior Instead of the newer potentio-
meter. The adjustment procedure Is the same for
both assemblies.

NOTE

The tollowing changes for A5 series number does
not affect the serial preflx number of the instru-
ments with A5 added for Option 001 or 003. The
series number of the AS module assembly may not
be the same as the instrument serial prefix number.

Page 6-26 and 6-27, Table &4, Option 001 1o Q03
Replaceable Parts:
Change A5 module assembly (05065-8084) and
ABAZ (05061-6014) series numbers to SERIES 723,
Change ABA2C13 to 07140-0202 (15 pf); FXD MICA
15PF 5% S00WVDC,; 28480; 0140-0202,

Page 8-35, Figure 8-14, Part of AS Schematic Dia-

gram and

Page 8-37, Figure 8-15, Part of Schematic Diagram:
Change A5 series number at top of both sche-
matigs to SERIES 723,

Page 8-35, Figure 8-14, ASA2 (05061-6014) Sche-
matic Diagram:
Change series number at top of schematic to
SERIES 723.
Change the value of ASA2C13 from 10pf to 15p1,

Table 7-12. ADA4 Parts List

HP Part
Number

Reference
Designation

Description

Part Number

ABA4 05061-8033

ABA4CT 0140-0176
ABA4C2 01310006
ABA4(C1 1820-031%
ABA4QT 1854-0005
ABAART 0757-0948

ASA4R2 0757-0924
ASA4RI 07957-0931

BOARD ASSY: SWITCH

C: FXD MICA 100 PF 2%

C: VAR MICA 70-350 PF 176VDCW
INTEGRATED CIRCUIT

TSTR: 51 NPN

R: FXD FLM 10K OHM 2% 1/8W

R: FXD MET FLM 1K OHM 2% 1/8W
R: FXD FLM 2K OHM 2% 1/BW

05061-6033

0140-0176
0131-0006
1820-0315
2N708

0757-0948

07570924
07570931

)
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SECTION vl

CIRCUIT DIAGRAMS, THEQRY,
AND MAINTENANCE

8-1. GENERAL

8-2, This section contains block, wiring, schematic,
waveform, and companent locators for the Model 5065A.

8-3, Shaded area on schematic diagrams indicate printed
circuit board assemblies. Components within shaded
areas are mounted on boards.

8-4, Theory and maintenance of assemblies is beside
the schematic.
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Figure 8-1. Schematic Diagram Notes

SYMBOLS

MAIN SIGNAL PATH
FRONT PANEL,

FEEDBACK PATH
REAR PANEL

TEST POINT
INTERIOR AND FPC BCARDS

YAND' GATE
WIPER MOVES TOWARD ""CW*'* WHEN
CONTROL 1S ROTATED CLOCKWISE

"OR'" GATE
POWER LINE GROUND

CIRCUIT COMMON GROUND INVERTER

FLOATING GROUND
NAND GATE

CHASSIS GROUND

NOR GATE
KNOE CONTROL

SCREWDRIVER ADJUST EXCLUSIVE NOR

SWITCH DESIGNATIONS

SWITCH 51 WITHIN ASSEMBLY A3

ZND WAFER FROM FRONT
(A=15T, ETCI

REAR OF WAFER
(F=FRONT)

TERMINAL LOCATION (2])
A3S1BR(2-1/2) (2-1/2) (VIEWED FROM FRONT]

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED,
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.
JACKS ARE THE STATIONARY CONNECTORS AND PLUGS ARE THE MORE
MOVEABL.E OF TWO CONNECTORS.

ASSEMBLY ABBREVIATION COMPLETE DESCRIP]I IUN

AZ5 C AZS5CH
AZBAT CR1 AZSA1CRI
NG PREFIX J3 J3

Assembly Sth. No.  Assembiy Scries No,
Assembly Assembly fincludes A25A41 fused to document
Numbor Name Assembly} changes)

/./\I & \Y

Al |
J2 mounted an Ru-zgh'ur/ REES;I;OE!GEORsnASSY 713 not mounted
Asxembiy A25 Asscmbly I - ——— on Assembly AZ5

Numburs indicate Part of A25

Pins of J2 \

| | Pro 1
J2 TI | XAl CRI ] WHT-ORN-GY
2 4

5

/i/ 3 \ ] of P1on
Transiormer . ssembly A5
Tormsnal - Connecior- A25X A1 Asaombly A

Numbees ] ! - Pin Numbers

/) T0O
' 7 6y ASPILE)
] I
: 12N : +6. 3V supplicd
B8GY I . from j3 io Pin 6




© 1viem, 1

S Viem, 2 ms/em .
[LOOP QOPEN OSC.
FINE at 300

2 V/iem, 2 ms/cm
LOOP QPEN, OSC.
COARSE SET FOR
MAX SIGNAL

@ .05viem, 1 us/cm

105 VWem, 2 us/om .
LOOP OFPEN, OSC.. : S
5065A; Normal operation unless noted.

" COARSE SET FOR

MAX 2nd HARMONIC Oscilloscope: DC coupled
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UNIT THEQRY OF OPERATION
Synthaslzer Azssembly Al

Synthesizer Assembly A1 produces a 5.315...MHz signal
that Is mixed with 6840 MHz in a step-recovery diode
producing the 6,834,685 Hz microwave field which
axcites the rubidium vapor cell in a resonant microwave
cavity of RVFR Assembly A12. Synthesizer frequency
is adjustable by the TIME SCALE thumbwheel switches
and the HI/LO slide switch on A1 Assembly. (These
controls can be seen with the unit top cover removed.)
Qutput frequencies corresponding to thumbwheel and
slide switch settings are in Table 3-6 under QPERATION.
The thumbwheel switch setting for A1 operation is
listed on the RVER decal (for access, remove S065A top
cover). The thumbwheel switch setting for UTC (Uni-
versal Time) is listed on the front panel deor.

The following illustration shows the synthasizing
technique for the required 5.315..MHz autput. The &
MHz input is first digitally divided in the preset divider
according to the setting of th thumbwheel switches to
produce the “n" of the rational fraction m/n which ex-
presses the multiplier ratio for the required synthesizer
output. Preset divider output pulses are first sharpened
in a blogking oscillator: then applied to a harmanic
sampler circuit.

Synthasizer Multiplication Technique

bt 5.315....MH2z
vGo

ne
535, MHz STEERING
5MHZ VOLTAGE
_n._ FROM

2 SAMPLING
\ FROCESS

PRESET
DIVIDER
-n

THUMBWHEEL
SWITCH

SAMPLING CIRCUIT

 AVAVAVANE X CRUT I
O\ smuz sameLing

n PULSES

In the harmonic sampler circuit, the 5 MHz/n frequency
is compared with the nominal 5.315 MHz frequency of
the voltage controlled oscillator. This action produces
a dc steering voltage which controls the variable fre-
quency oscillator to synchronize its "m" harmonic with
the 5 MHz/n division, thus producing harmonic m of
the rationat fraction m/n. In this manner, the thumb-
wheel switches set the desired output freguency.
The 5.315..MHz output signal is available as 2 test
signal at the SYNTHESIZER CHECK jack on the frant
panel.

8-10

THE PRESET DIVIDER

The preset divider is made up of four decades giving a
total dividing capability of 10,000. With each 10,000
counts applied to the divider input, there will be one
output pulse. With the addition of the preset capability
this divider can be set to divide by any integer (except
1 through 9, due to preset time}. Since the divider can
be set to divide by any predetermined integer, the sys-
tem is considered a divide-by-n preset divider. For
example; if the divider were to divide-by-2, an 8 would
be preset into the decade before the counting sequence
starts, and since an 8 count is atready in the decade from
the preset, it will take only 2 inputs to gat 1 output.
Conversely, to divide-by-8, 2 counts are preset into the
decade prior to counting.

The preset divider delivers an “H” output 10 the sample
circuit starting at count 9991 and holding thru ‘vount
9999, During this time the input gate Q3 closes th pre-
vent 5 MHz pulse train from entering the decades
during preset. The preset number is detarmined by four
thumbwheel switches. At the same time that 1C4
delivars an “H" output to the sample circuit it supplies
a preset pulse to the decades 1C1(3), 1c2(1), 1G5(1), and
IC&(1). At the end of the preset period gate Q3 opens
and counting resumnes until 9991 is obtained again.

Synthesizer Assermbly Timing Diagram

1cai8)

1
A0 ———

164(7"-'—"—;

FRESET DIVIDER COUNTING SEQUENCE (Tw EET TO QQRo}

The 5 MHz input signal is shaped by amplifier Q2. The
pulses are then applied to decade IC1{8). The decades
are connected in series. The sensing gate 1C3 detects
when count reaches 9991 by sensing nines in 1C2, 5, &,
and 2 one in IG1. The IC3 output then triggers the one-
shot 1G4, The duration of the one-shot output is approxi-
mately 1.8 usec. During the 1.8 psecs the decades are
preset by the pulse output of 1C4(7). At the end of 1.8

gec the decades are preset and ready to rasume coun-
ting. By sensing nine counts ahead, sufficient time is
available to preset the decades to any integer “n'",
from 1 to 9990.

POWER SUPPLY CIRCUITS

A regulated +5 V supply, obtained from the +20 V
supply, is provided for the preset divider cirouits,
Reference diode CR1 and regulator Q1 maintain a con-
stant +5 V supply to the preset divider.




MAINTENANCE

Synthesizer Assembly A1
NORMAL OPERATION

The A1 Synthesizer Assembly processes 5 MHz to pro-
duce the required 5.315,.MHz. This is added to the A3
Multiplier 60 MHz output and multiplied to 6,834,685
Hz by the step-recovery diode in the RVFR Assembly,
To obtain proper Synthesizer output frequencies for
UTC and A1 operation, the Synthesizer output is adjust-
able by the TIME SCALE slide switch and thumbwheel
switch located under the top cover of the 5065A, Output
frequencies corresponding to all the TIME SCALE
settings can be found in Table 3-6 of OPERATION. The
thumbwheel switch setting for A1 operation is listed in
the RVFR decal. Tha thumbwhes! switch setting for
UTC operation is listed on the front panel door.

PERFORMANCE CHECK

If trouble is suspected ir the A1 Synthesizer Assembly,
the following checks will verify proper or improper
operation.

a. Phase Lock Check. Remove top and bottom
covers. Cannect an oscilloscope to ATTP1 (on bottom
of instrement). Hthe waveform is a random AC signal then
the phase-locked oscillator section of the Synthesizer is
out of iock, Check thumbwheel and HI/LO switch settings
to be sure they are correct. If these switch settings are OK,
troubleshoot Synthesizer circuit as described under A1
Troubleshooting. If signal at A1TP1 is correct, check Syn-
thesizer output frequencies versus the thumbwhee! set-
tings as described in the following paragraph.

b. Synthesizer Frequency Check. Set up 5065A,
frequency counter, and RF voltmeter as shown in Fig-
ure 2,

Note thumbwheel and HI/LO switch settings on A Syn-
thesizer Assembly. Go to Table 3-6 in QPERATION and
determine the frequency corresponding to these settings.
The counter should read this frequency +1 count. The RF
voltmeter should indicate 100 mV rms or more. If the
counter and RF voltmeter readings are correct, the Syn-
thesizer is working properly at this setting.

A further check of Synthesizer operation at several
points over its operating range can be made by setting
the switches and reacding the frequencies shown in the
table below. All frequency readings should be within
+1 count; RF voltmeter should read 100 mV or greater.

Thumbwheeal Switch

Setting Frequency (Hz)

2000 5315000.0
9159 53151011
9635 5315068.5
8714 ‘ 53149300
9603 53148615
9047 53147954
arfv 5314700.7
8697 5314658.5
9253 5314381.7
2919 53145236
7768 53144514
8348 5314417.2

" NOTE

If the thumbwhee! switches are changed
from one setting to another or service is
performed on A1, allow at least 1 minute
of recovery time before attempting to
get the continuous operation lamp to
fight.

TROUBLESHOOTING (See Figure 1).

To check out the Synthesizer circuits, pull off the elec-
trical snap-on connectors and remove four screws which
fasten the Synthesizer Assembly to the bottom of the
chassis. With the bottom cover removed, turn the unit
over for access to the electrical connactors at the chassis
bottom. Remove the Synthesizer cover. Check that line
power 1s disconnected. Then lay the Syntheslzer
Assembly on the bottom of the chassis with some in-
sulation to prevent shorts, Make electrical connecstions;
the snap-on plugs for the shielded leads are labeled with
plug number and the pin connectars for the colored-
wire connections are labeled for wire color.

Figure 1.
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WARNING

WHEN THE CHASSIS BOTTOM IS EXPOSED,
AVOID CONTACT WITH THE LINE TRANS-
FORMER TERMINALS AT THE REAR OF THE
CHASSIS.

Faults may be isolated to the digital section or the
phase-locked-oscillator section by using the table.

Connect a Period Counter to AITP1 and adjust the
thumbwheel switch as indicated in the table (Note
original setting before changing thumbwheels). The
output signal from the digital divider should have the
period shown. |f the period measurements are correct,
set thumbwheel switch back to original setting and
troubleshoot Phase-locked-oscillator section. If periods
are incorrect, then throubleshoot digital section. Note:
It Y1 or associated components are suspected of failure
see Paragraph entitled "A1Y1, A1L1, A1LZ, AlLS, or
Al1L4 Check and Replacement.”

MODULE REPLACEMENT

When Synthesizer Assembly A1 is replaced, the following
adjustment is necessary:

8 Set TIME SCALE  thumbwheel and HI/LO
switches for the same settings as the replaced Synthe-
sizer Assembly.

b, Set ingtrument to normal operation (CON-
TINUQUS OPERATION light on},

c. Set front panel OSC FREO ADJ FINE con-
trol to 250,

d. Set CIRCUIT CHECK meter to CONTROL.
Observing the meter indication, adjust OSC FREQ ADJ
COARSE control for a zero reading.

€. Set FUNCTION switch to LOOP OPEN,

f. Set OSC FREQ ADJ FINE control to 200.

9. Remove instrument top cover. Connect the
vertical input of an oscilloscope to ABTP3 and the hori-
Zontal input to ASTP2.

h.  Adjust oscilloscope for a pattern similar to the
fallowing waveform,

Optimized ABTP3 Qutput

Synthesizer A1TP1 Qutput Period (va. Thumbwheel
Switch Setting) Table

Time Scale Thumbwhee

’ Signal Pariod at
Setting

ATTPA (usec)

ooan 2,000.0
oom 1,999.8
oog2 1,999.6
0003 1,950.4
0004 1,089.2
0005 1,999.0
0008 1,998.8
Goo? 1,998.6
0008 1,898.4
0009 1,998.2

0010 1,898.0
0020 1,896.0
0030 1,994.0
0040 1,992.0
0050 1,090.0
0060 1,988.0
0070 1,986.0
0080 1,984.0
0090 1,982.0

0100 1,980.0
0200 1,960.0
0300 1,940.0
0400 1,920.0
0500 1,900.0
0600 1,880.0
0700 1,860.0
0800 1,840.0
0900 1,820.0

1000 1,800.0
2000 1,600.0
3000 1,400.0
4000 1,200.0
5000 | 1,000.0
6000 800.0
7000 800.0
8000 400.0
9000 200.0

I Adjust A3R3 fully cew. The oscilloscope pattern
will disappear. Then adjust this control cw and as the
pattern appears, adjust cw until the pattern just aplits.
Then back off slightly to where the pattern is similar to
the optimized ABTP2 waveform.

j- Remove oscilloscope connections and replace
top covers. Set OSC FREQ ADJ FINE to 250 and set
FUNCTION switch to OPER,

k. Press LOGIC RESET pushbutton. GONTINU-
OUS OPERATION light will come on and stay on.
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A1Y1, ATL1, A1L2, ATL3, or A1L4 CHECK AND
REPLACEMENT

a. Set FUNCTION switch at LOOP OPEN.

b. Remove synthesizer assembty from instrument
{(see Troubleshooting), Remove module cover. Dis-
connect electrical power and turn the unit over. Using
a piece O insulation to prevent shorts, reconnect the
Synthesizer 5 MHz input to A1J2, the +20 volt lead
{(whi-red), to the appropriate jack and circuit board
ground to chassis ground. Reconnect electrical power.

c. Remove Crystal Y1 and, using a high-imped-
ance voltmeter, check voltage at junction of CR27 and
R79. 1 should be 6 V + 0.5 volts dc. If It is not, check
bias circuitry: R71, R72, CR32, CR30, Rv3, Q23,
CR27, efc. If there are no defective components, adjust
R71 for the correct voltage.

d. Disconnect 5 MHz from A1J1 and replace Y1
in its socket.

e. Set TIME SCALE slide switch on synthesizer
to LO,

f. Measure Synthesizer frequency at At1J3 using
setup shown in tha following itlustration.

Figure 2.

HF&0&E56A
UNDER TEST

EYRTRT
SINTH,

RF
VOLTMETER

¥

ELECTRONIC
COUNTER

g. If counter indication is greater than 5.314850
MHz or less than 5314550 MHz, replace A1Y1 before
proceeding.

h. Adjust L1 and L2 as necessary for a counter
indication of 5315700 + 50 Mz.

i. Set TIME SCALE slide switch on Synthesizer
to HI,

j- Adjust L4 as necessary for a counter indication
ot 5.315000 + 50 Hz,

k. Set TIME SCALE slide switch on Synthesirer to
Q. Check that counter indication is 5.314700 + 50 Hz,
If frequency is incorrect, repeat steps g through |.

b e e g i) B, P, T8 24
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. When frequency at Ml and LO seftings are cor-
rect, turn off electrical power, disconnect the syn-
thesizar, replace itz cover, and then replace the
Synthesizer in the 5085A unit.

m. Reconnect all Synthesizer electrical connec-
tions, apply electrical power.

n. Connect the 5065A as shown in the following
illustration and check Synthesizer output frequencies as
deseribed in the Performance Check for A1 Synthesizer.

PHASE LOCKED VOLTAGE CONTROLLED
OBCILLATOR

The phase locked voltage controlied oscillator produces
the 5.315..MHz signal applied (through A3 Multiplier)
to the harmonic generator/step-recovery diode in Al12
Assembly. In A12, 5.315..MHz is mixed with the
6.840...GHz phase-modulated signal (the 114th har-
monic of 60 MHz). Oscillator frequency s determined
by the bias voltage applied to varactor diode CR27.

The figure below illustrates the sampling process.
The & MHz/n output pulse of the preset divider is the
sampling pulse in the phase lock sampling circult. The
sampled output pulses of this circuit are integrated by
the circuit time constant to a dc voltage representing a
phase error. This dc voltage acts on CR27 to shift oscil-
lator frequency for a zero de output which corresponds
to a phase-locked, “on frequency” condition.

Sampling Process

SMHz /N

.08 [LSEGC SAMPLING
PULSES FROM PRESET
DIVIDER

5.3%. ... MH2
SAMPLED
5.35....MHz SAMPLED
APPROXIMATELY EVERY
10,000 CYCLES

_F,--— SAMPLED PULSE

AYERAGE D¢ LEVEL
APPLIED TQ CRET TO
CONTROL THE 5.315....MHz
OUTPUT
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Prior to phase locking, the 5.315...MHz VCO (Q18 and
associated components) oscillates at about 5.315._.MHz,
dependent on de biasing by R71 and R72. Transistor
Q21 buffers the oscillator and drives Q22 and Q28. The
5.315..MHz signal at T2 primary is the input signal for
the sampler.

Transitors Q17, Q19, and assoclated components are a
trigger circuit driven by output pulses from preset
divider output gate 1C5. This trigger circuit drives
sampler blocking oscillator Q20. Transformer T1 re-
ceives 80 nsec pulses from Q20 at the 5 MHz/n fre-
quency. These pulses “turn on” CR32 and CR33 each
tima they occut. Thae 5.315..MHz signal algo present
in T2 secondary is very close to the “mth" harmonic of
5 MHz/n. This “m” harmenic is sampled at the 5 MHz/n
rate, filtered by L7 and C34, and applied to varactor
diode CR27 to control oscillator frequency. Therefore,
the voitage level at CR27 cathode determines oscil-
lator frequency.

Buffer amplitier Q23 couples the Synthesizer frequency
to tuned amplifier Q26, improving signal purity, This
output conmnects to the front-pangl SYNTHESIZER
CHECK jack for test purposes and to A3 Multiplier
Assembly for adding to the Multiplier 60 MHz signal.

The 5.315...MHz VGO phase lock range is kKept narrow
to prevent phase locking to incorrect harmonics. To ag-
commodate the dynamic range required to complete
coverage of all UTC offset frequencies, the VOO basg
two overlapping frequency ranges, selected by HV/LO
switch A182. Table 3-6 indicates the proper setting for
synthesizer frequencies.

Oscillator output amplitude is stabilized by the rectified
output from diodes CR34 and CR35. This output if
filtered by C38 and C39. This AGC d¢ feedback con-
nects to oscillator Q18 base.

Transistor Q27 and associated components provide a
Synthesizer failure signal to Logic Assembly Al4.
During normal Synthesizer operation, Q27 is biased
off and no output signal resuits. If the Synthesizer
loses phase lock, Q23 input becomes a random ac signal
which can be observed at TP1. This signal is coupled
through C37 and Q24 base, amplified in Q24, Q23, and
rectified by GR36 and CR37. This rectified signal for-
ward biases CR38 and turns Q27 on to send a signai to
Logic Assembly At4. This tumns off the CONTINUOQUS
OPERATION light. If blocking oscillator (20 fails, a
signal through CR39 will turn on Q27 and apply the
same failure signal to the logic circuit,
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Figure 8-8. Synthesizer Assembly A1 Digital Section
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5085-6073) SERIES 1908 NOTES
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A2 BATTERY CHARGER ASSEMBLY THEORY
CHARGING CURRENT REGULATOR CIRCUIT

The charging current regulator is made up of A2CRT,
A20Q5, Q6, and Q4. Ac¢ voltage from T1 is applied to
A2(10, 11) and rectified by bridge network A2CR1 to
A2CR4., Voltage regulation occurs through A205 and
Q4. A2Q6 monitors battery charging current by sensing
the voltage drop across AZR12 and AZRI13. Increases
in battery charging current are sensed by AZQB which
conducts and increases voltage drop across AZR7.
The decrease in bias at A2Q5 base regulates the
charging current fram Q4 to within limits set by A2CR7.
In the FLOAT position of 56, the batiery receives a
trickte-charge. When 58 is in FAST position A2R12 is
bypassed which increases the charging current to the
hattary,

BATTERY LAMP CONTROL CIRCUIT

The battery lamp control circuit is comprised of A20Q1,
Q2, Q3, Q4, and AZCRE, CRB. In the FLOAT position,
BATTERY lamp D53 is off. Multivibrator A2Q1, Q3 is
off and AZQZ2 iz biagsed off. When the ac line is inter-
rupted, a voltage signal from the Battery Cut-in Circuit
turns on A2Q7 and Q2, and triggers the multivibrator
AZ2Q1, Q3. This causes the BATTERY lamg to flash on
and off. Qperating voltage comes from the battery
through Q14 to the Power Supply and Regulator A15,
The lamp will continue to flash until the ac power is
restored and RESET is prassed. In RESET position CR8
gate element is grounded turning CRS, Q2, the multi-
vibirator circuit, and the lamp off. In the FAST CHARGE
position S6 shorts out APR12 and increases the battery
charging curreni. Another section of 56 alzo provides a
ground for the battery lamp through AZR6 to turn the
lamp on continously.

BATTERY CUT-IN CIRCUIT

The battery cut-in circuit is made up of A2CRS, A8, Q9,
12, and Q15. The dc voltage from the instrument
power supply is monitored through CR9. As long as the
dc voltage is present Q8 conducts and Q8 is cut off.
When ac power is interrupted, Q8 is turned off and Q9
is turned on. This turns @12, Q15, and Q13 on. This
action also turns on the dc power switch Qi4 and
sustains instrument operation from the battery.

BATTERY DISCONNECT CIRCUIT

The Battery Disconnect Circuit consists of A2CR11,
Q10, @11, K1, and CR15. During battery operation,
battery voltage manitored through CR11 keeps Q10
turned on. When the battery voitage decreases to
approximately 23 volts, Q10 turns off and causes Q11 to
turn an. This in turn energizes differential relay K1,
and disconnects the battery. When ac power is ra-
applied, Q10 again conducts. This reverses the polarity
of AZK1 and reconnects the battery.
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OPERATIONAL GHEGK

a. Observe the CIRCUIT CHECK BATTERY c

position; indication should be between 30 and 50.

b. Disconnect ac cord from ac ling; BATTERY
lamp should flash on and off. RESET has no effect.

¢. Connect ac power cord to a¢ line. RESET
BATTERY switch; BATTERY lamp should stop flashing.
Set BATTERY switch to FAST CHARGE; BATTERY lamp
should fight. Return switch to FLOAT position and
BATTERY lamp will go out. This completes the check.

TROUBLESHOQOTING -
NOTE

These tests check individual circuits on
Battery Charger Assembly A2, If failure is
indicated in a circuit, repair the circuit and
perform battery charger operational check.

a. Charging Current Regulator.

1. Charging current to the battery should be:

FLOAT: 12 t0 34 mA (see Paragraph 5-35)
FAST CHARGE: 90'to 150 mA (see Paragraph 5-35)

2. If the current differs substantially check
A2CR1 to CR4 for power rectification and
CR7 for indicated voltage. Check Q4, A2QS5,
A2Q6 operation. Check 56,

b. Battery Lamp Control.

1. If the lamp does not flash when ac is inter-
rupted, check. Q1, Q3 muttiviorator, and
check that collector of A2Q2 is below 1 volt.

If the lamp.does not light with switch S6 in
FAET GHAFIGE check &6 and D53 or AS.

If Battery lamp won't light, check lamp D83
and S6. If it won't go out, manually ground
the + gate elament of CR8. If thae lamp goes
out, check S8, otherwize, check CRS8, Q2,
Q1, and Q3.

¢. Battery Cut-in Clrcuit.

1. Disconnect ac power cord from ac power
source. Instrument should switch to Battery
Operation and DS3 sheould flash on and
off. If this does not occur, check that col-
lector A2Q12 increases from approximately
10 volts to 20 volts. If not check Zener
voltages of A2CR9 and replace if it is outside
tha 10 to 12 volt range. Replace A2(8, 9 and
12 successivaly in that order.
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60 MHz FREQLENCY MULTIPLIER A3 THEORY

Frequancy Multiplier A3 provides a stable, spectrally
clean, 300 milliwatt, 80 MHz signa!l which connects to
harmonic generator/step recovery diode in A12 RVFR
Assembly. Another output is the isolated 5 MHz signal
to A13 Buffer Amplifier.

The 5 MHz signal from A10 Quartz Oscillator connects
through input jack J2 to Q1 buffer amplifier; then
through an isolating network to first multiplier stage
Q2. Q1 output couples through T1 and through J3 to
A13 Buffer Amplitier. R8, RS, R10, and R12 form a
10-d8 pad to prevent feedback from Q2 ta A10 Quartz
Oscillator and output eircuits.

2 modulator doubler stage doubles 5 MHz to 10 MHz
and phase modulates the 5 MHz input at a 137 Hz rate.
The primary in Q2 coliector circuit is tuned to 5 MHz by
19 producing a strong 10 MHz second harmonic in the
rectified output of CR1 and CRZ.  Phase Modulation
is accomplished by varactor diodes CR3 through CRE.
Varactor capacitance is varied at 137 Hz by the modu-
lation signal from J1 through R11. This 137 Hz modu-
lation signal is generated in the modulation oscillator
portion of AB Phase Detector Assembly.

(& doubles 10 MHz with CR7 and CR8 producing a 20
MHz second harmonic full-wave rectified output. T3
primary is tuned to 10 MHz by C30. QB8 triples with
squaring diodes CR11 through CR14 producing strong
odd harmonics. C49 tunes L20 to the input 20 MHz
and €52 tunes L24 to the 80 MHz output.

Q3 is a MOS3 FET which furnishes high input impedance
for isglation between Q8 tripler stage and the output
amplifiers. Q3 voltage gain is about 20. Class A rf
amplifiers Q5 and Q7 drive Q9 output amplifier. Q9
output connects through a 3-dB pad (€53, R38, R3Y,
and R41) to J8, JB output connects through J7 to TP1
and through the pi matching network of C&1, G57,
59, and L25 to J4 output jack. This pi network
matches the 50 ohm output impedance at J8 with the
step-recovery diode in A12 RVFR Assembly. 5.315..
MHz connects to the pi matching network through JS
from A1 Synthesizer Assembly. R3 sets the amount of
5 315...MHz that adds to the 60 MHz output. R40 con-
trols dc bias for the step-recovery diode in A12 RVFR
Assembly. .
Voltage divider R28 and R34 biases feedback diodes
CR9 and CR10. These diodes rectifiy the 80 MHz out-
put and produce a do feedback signal to control Q3
bias with feedback amplifier Q4. In this manner, the
60 MHz cutput is amplitude stabilized.

A3 MAINTENANCE

NORMAL OPERATION

a. J4 output is 60 MHz, phase modulated at 137
tz, plus 5.315..MHz that comes from the Al Synthe-
gizer Azzambly,
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b. J3 output is § MHZ, 1 volt into 50 ohms.

c. TP2 is the AGC voltage test point. When Multi-
pligr is operating normally, this voltage will be 4.5 Vdc
or greater.

OPERATIONAL CHECK

a. Measure dc AGC voltage at TP2; should be 4.5
V or greater, If less, complete loop alignment pro-
cedure, including realignment of the Multiplier pi
matching network of Section 5-19, LOOP ALIGN-
MENT PROCEDURE.

b. Remove the short cable connecting to JB. Using
the Micon-to-BNC test cable provided, connect a S50-
ohm coaxial load to J8. Connect an RF Voitmeter to
this load. The RF meter should read 2.7 to 3.0 V rms.
Excessive voltage at this point means that the AGC
circuit is niot functioning properly.

c. Reconnect P8 and disconnect cable from J4.
Connect the test cable with 50-ohm load to J4 and
connect the RF voltmeter to the 50-ohm load.  The
voltmeter should indicate the presence of 60 MHz
Generally this signal will be 1 volt or greater. How-
gver, this voltage level will vary a great deal from
unit to unit depending on the tuning of the pi matching
network in the A3 Multiplier.  Reconnect the &0
MHz output cable to AdJ4..

d. Remove the cable from J2. This removes the
§ MHz input from A3 leaving only the 5.315..Mhz
signal on output jack J4. The RF voltmeter should
read about 20 mV (this voltage depends on the setting
of R3). As a further check, R3 may be adjusted and
the change in voltage noted.

NOTE

R3 should be returned to its original setting.

a. Remove the PS5 connector. This removes the
5.315.. MHz signal. The output voltage should drop 1o
near zero. Replace connections to J5 and J2.

{. Remove cable frofn J3. Connect test ¢able and
s0-ohm load to J3. Connect RF volimeter to 50-ohm
load. RF voltmeter should read approximately 1 V rms.

g. Remove RF voltmeter and test cable. Recon-
nect cable to J2. Thizs completes the test. If output
signal levels measured egbove are correct, but there
does not appear to be any RF excitation on the Al2
RVFR Assembly, the A3 Assembly should be realigned
per LOOP ALIGNMENT PROCEDURE, Section 5-19.

TROUBLESHQOTING AND REPAIR

a. REALIGNMENT AFTER REPAIR. When repairs
are made within the A3 Assembly, the repaired cir-
cuit must be retuned. The following paragraphs give
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alignment procedures for the various sections. A 50
MHz oscilloscope, an AF voltmeter, a 50-ohm coaxial
load, and the Micon-to-BNC test ecable provided are
reguired for these adjustments. After initial align-
mert and the A3 Assembly reinstalled, the instru-
ment should be completely readjusted as described in
LOOP ALIGNMENT PROCEDURE, Section 5-19.

b. ALIGNMENT OF BUFFER AMPLIFIER
STAGE Q1.

Remove cable from J3. Connect a 50-chm
coaxial load to J3 using the test cable pro-
vided and connect RF voltmeter to the 50-ohm
load.

Remove shietd cover for access to C1,019, C20,
and C48.

Adjust G1 for maximum signal at the voltmeter,
There should be two signal peak for a complete
rotation of G1. Tune for the highest peak.

4}  Remove voltmeter and test cable from J3 and
reconnect P3 to this jack.

G. ALIGNMENT QF DOUBLER STAGES
Q2 and QB6.

1) Connect oscilloscope to drain of Q8 and adjust
C19 to tune Q2 doubling stage, Select the
higher of the two peaks observed,

Connect the oscilloscope to the drain of QB8
and adjust C30 to tune Q6 doubling stage.
Select the higher of the two peaks observed.

Ground TP1 to prevent feedback. Then, using
the test cable provided, remove the cable from
J& and connect a 50-ohm load to this jack.
Connect the oscilloscope to the 50-ohm load.

Adjust C48 for maximum scope signal. Re-
move the test cable and reconnect P8 to JB.

Readjust C19 and then C30 as described in
steps 1 and 2. €19 and C30 adjustment is
now complete,

d. ALIGNMENT OF Q8 TRIPLER STAGE
AND FINAL AMPLIFIER STAGES.

1) Ground TP2 to pravent feedback 50 that volt-
ages may be monitored within the AGC loop.
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Remove jumper cable from J8 and use the tes!
cable provided to connect & 50-ohm coaxial
load. Connect an RF voltmeter to the 50-chm
load.

Sequence through the following adjustments,
each time monitoring the drain (or collector)
of the following stage with an oscilloscops.
In the case of the last stage, Q9, use the RF
voltmeter indication for tuning, Starting with
C49, retune each of theze adjustments at |least
once:

C18, (€33, €46, C49, (B2

Put the cover on the A3 Assembly and retune
C52, C18, C33, and C46 for a2 maximum indi-
cation on the RF voltmeter. Note the volt-
meter reading. It should be between 3.2 and
3.6 volts.

Remove short from TRZ.  Voltrneter reading
should drop to 2.7 to 3.0 volts due to the AGC
feadback. Connect a dec volimeter to TPZ,
With the preceeding multiplier adjustments
optimized, this AGC voltage should be about
4.5 volts,

Remove the test cable and reconnect the
jumper cable to J8,

A3 MATCHING NETWORK ADJUSTMENTS

The matching network adjustments are as follows:

This control sets bias for the step-recovery
diode in the A12 Assembly.

59, CB1, and L25 These adjustments match the
multiplier output to the load presented
by the step-recovery diode circuit in the
A12 Assembly.

The matching network adjustment must be aligned with
the A3 Multiplier installed in the system. See Section
5-25, RF ALIGNMENT under LOCOP ALIGNMENT PRO-
CEDURE for adjustment instructions.

MODULE REPLACEMENT

When replacing the A3 Assembly after repair or when
a new A3 Assembly is installed, the instrument should
be compietely realigned per Section 5-19, LOOP ALIGN-
MENT PROCEDURE.
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100 kHz FREQQUENCY DIVIDER A4 THEORY

The 100 kHz divider gonsists of a tuned 1 MHz input
amplifier, an integrated circuit decade divider and two
tuned output amplifiers. Low pass filters and traps are
used to shape the LC. divider output and to reduce
harmonic distortion. The filtered signal drives two
tuned amplifiers which provide the sine-wave cutputs,

The 1 MHz input signal from AB(®) is amplified by
and saturating transistor amplifier Q4. Decade divider
IG1 provides a symmetric 100 kHz zquare wave at
1C1(12Y, The divided output is amplified and shapead by
Q5 and Q7 and is available at A4(14). The divided out-
put iz also amplified by Q6, Q8, and Q9 and is available
as the 100 kHz output to J1 and J10. A portion of thig
output is rectified by CR2, filtered by C23, R35, and dis-
played ¢n front-panel meter at the 100 kHz position.

The 1 MHz input signal is also coupled through emitter-
follower Q2 and provides the 1 MHz signal 1o A5 Digital
Divider.

NORMAL OPERATION
The A4 Circuits process the 1 MHz from A6 to pro-
duce 100 kHz. An output from A4 is available anytime
a1 MHz signal is fed into A4{d). The A4 putputs are:

a. 100 kHz 1 V/50-ohms at J1 and J10.

b. A buffered 1 MHz output to A5 Digital Divider
Assembly.

¢. Rectified 100 kHz to CIRCUIT CHECK meter in
100 kHz position.

CPERATIONAL CHECK

a. Observe the CIRCUIT CHECK 100 kHz indi-
cation and compare it to Table 5-3,

b, Check for 100 kHz, 1 V rms into 50-chms at
front and rear panel 100 kHzZ jacks.

c. Check for 1 MHz, .5 V rmg into 1 K-chms at
A4(2),

d. Check for no outputs above steps a, b, ¢, and d
when 5 MHz is disconnected or when 1 MHz input signal
is removed.

e. Check for 100 kHz and 1 MHz at A4 ocutputs
when 1 MHz input signal is reapplied,

f. Check that the 100 kHz cutput at J1 and J10
meet specifications as follows:

1) Lising the 5065A 5 MHz output as an external
time base input to a counter connect the 100
kHz front-pangl jack to the counter input and
check for 100 kHz + 1 count. Disconnect the
counter.

Connect the front panel 100 kHz jack through a
50-ohm feedthrough to an RF voltmeter. Check
for 1.0 to 1.5 volts rms. Replace voltmeter with
an oscilloscope. Check the 100 kMz output for
an undistorted sine-wave.  Disconnect the
oscilloscope.

3) To check the 100 kHz output harmonic dis-
tortion, refer to Table 5-2, steps 4 and 5.

TROUBLESHOQOTING
NQOTE
For troubleshooting ar tuning it will be
recessary to mount the Ad circuit card on a
HMP 05065-6064 clrouit board extender.
Power ghould be disconnected hefore this
assembly is removed and reinstalied,

Signal Checks

To check Q1 and Q4, monitor 1 MHz at
1C1(7).

To check A2, check for 1 MHz at A4(2).
To check IC1, check for 100 kHz at 1CG1(12}.

To Check QB8, Q8, Q8, check for 100 kHz,
1V rms into S0-ohms at A4{11).

Tuning Adjustments

Connect oscilloscope probe at Q1 collector.
Adjust T1 for maximum amplitide at 1 MHz.

Connect oscilloscope probe at Q8 collector,
Adjust T2 for maximum amplitide at 100
kHz. ‘

3) Make minor readjustments of Ti, T2 for a
stable 100 kHz, 1 V rms into 50-ohms at
A4(11),

MODULE REPLACEMENT

When replacing the A4 Assembly after repair or when
a new Ad Assembly ig installed, the circuit should be
completely realigned per the preceding paragraphs.
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DIGITAL [MVIDER A5 THEORY
GENERAL DESCRIPTION

In instruments equipped with Time Standard Option
001 or 003, digital divider circuits provide 1 PPS for
A16 Assembly (also part of Time Standard QOption) which
in turn provides two outputs: (1) 1PPS “tick” puises at
the tront-panel 1 PPs jack and, (2} the push-pull clock
drive for the front panel mechanical clock. Input to AS
module is the internally connected 1 MHz signal from
the Frequency Dividers. The top cover is removad for
access to A controls and the mechanical clock adjust-
ment. Time Standard Option 001 controls are as follows;

a. The TIME DELAY thumbwheel switch on AS
module. Thiz contral has six thumbwheels for 1 usec
to 1 sec incremental delay of the output “tick” pulse,

b. The TIME DELAY 0-1 usec screwdriver adjust-
ment on A5 module provides continuous delay conirol
over any 1 usec portion of the TIME DELAY thumb-
wheel switch setting.

& The FAST and STOP pushbuttons on AS module
permit setting the mechanical clock to the nearest
second.

d. The SYNC pushbutton on A5 module is used
for automatic synchronization of the output 1 PPS
“tick” pulse within 9 to 11 psec of an external reference
sync pulse. This sync pulse must be greater than +5 V
with a rise time of less than 0.05 usec.

e, The "set” kngb at the rear of the mechanical
clock provides tor minute and hour adjustment.

Five subassemblies make up the overali assembly:

ASA1 Adapter Board

ASA2 Master Clock Board
AS5A3 Preset Clock Board
ABA4 Switch Cirguit Board
ASAS Interconnect Board

NOTE

in the following paragraphs, add"AS" o
the reference designations used for a ¢om-
plete reference designation, Example:
A3IC3 = ASAZICS,

The 1 PPS “tick” clock pulse and 1 PPS clock-drive
output are generated by: (1) digital division and,
{2} both incremental and continuous delay. This tech-
rique, illustrated by the AS Block Diagram provides
for 0 to1 sec delay of the 1 PPS "tick” output.

1 MHz from a buffer amplifier in the A4 module con-
nects to the master clogk. This master clock section is
a10°® decade counter which produces 1 PPS pulses. The
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1 PPS puises activate the preset clock which delivers
a digitally delayed 1 PPS pulse. The preset clock pro-
vides for delay in increments of 1 usec up to 1-second.
The TIME DELAY thumbwhee! awitches provide the
preset delay information. Continuously variable delay
over a zeto to 1 usec period is furnished by the zero {o
1 usec TIME DELAY control working in conjunction with
an adjustable one-shot multivibrator,  The variable
delay adds to the incremental delay to provide fully
adjustable delay from zero to one full second,

With the reset gate open, 1 MHz pulses are processed
in the input filter shaper and applied through the reset
gate to 1 MHz MV A2IC2 as shown in the Functional
Block Diagram. This IC drives master preset clock MV
AZ2IC3 and also delivers a 0.2 usec pulse to output gates
A31C2 and A3IC12B. ARIC3 feeds 0.2 pusec, 1 MHz
pulses to the master clock and the preset clock as count
pulse inputs.

The master clock consists of =ix, serially-connected,
divide-by-10 decades for a 10 & division, thus producing
the 1 PPS output. These 100 msec, 1 PPS output puises
initiate reset and preset of the preset clock, When
actuated by a master clock pulse, reset one-shot mV
A3IC15 delivers a 1.3 psec reset pulse to the preset
clock, and also triggers preset one-shat mV A3IC16,
This I1C detivers a 0.5 usec preset pulse to the thumb-
wheel switch circuits to preset thumbwheel binary in-
formation into the preset clock and thus produce the
required delay. A coingidence cutput from NOR gate
A3IC17B holds the preset clock input closed during the
reset and preset period,

At the end of the reset and preset period, 1 MHz pulses
from AZIC3 drive the preset clock untit the total of
preset counts plus the number of 1 MHz pulses = a
409 999 count. At this time, the 2's detector circuit
provides the necessary inputs to AND gate A3IC12A for
a1 usec, 1 PPS output. This is the gating signal for
A3IC2C.

This 1 PPS output is incrementally delayed by the
thumbwhesl switch setting. The second input to AND
gate AZIC2C is the train of 1 MHz pulses from A21C2.
Caincidence between A3IC2C inputs produces a 0.2usec
output that connects through NOR gate A3IC2D to the
variable delay circuit on ASA4 circuit board and to the
clock drive amplifiers.

Variable delay from 0 to 1 usec is furnished by the TIME
DELAY screwdriver control to adjust variable one-shot
mV A4iC1. The amplified A4Q1 output connects
through J3 to A16 module where the 1 ((8 pulse Is
shaped and narrowed for the “tick" output at the front
panel 1 PPS jack.

The other output of A3IC2D is amplified by Q13 and
015 for an output to the clock drive circuit in A1E
module. To speed up the clock drive output, the FAST
pushbutton is depressed for a 10-PPS output. To siow
down the clock, the STOP pushbutton shorts the
¢lock cutput to ground when depressed.
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GCIRCUIT DESCRIPTION

The 1 MHz drive signal connects through J1 to ASA2(1)
Master Cloek Board, The master clock board has the
following circuits:

a. Input Filter and Shaper Circuit

b. 8ync One-Shot mVv Circuit

. Gated 1 MHz mV and the Master and Clock
Drive mV \

d. Master Clock (six decades connected for a
10 ¢ divigion)

INFUT FILTER AND SHAPER

Riodes AZCR? and A2CR2 limit input signal level.
AZO1 and A2Q2 drive the 1 MHz high “Q" filter to
suppress unwanted signals, AZC4 resonates T1 at 1
MHz. CR3 provides regulated bias for A2Q1, In the
filter circuit, AZCH tunes A2Y1 to 1 MHz. The spectrally
clean 1 MMz signal from A2¥Y1 iz applied to shaper
amplifiers A2Q4 and A2Q6 to drive gated 1 MHz MV
A21C2. Diode A2CRS and saturating amplifier A2Q86
provide the shaping (squaring) action.

GATED 1 MHz MULTIVIBRATOR

A2I1C2 produces a 1 MHz, 200 nsec wide, positive
pulse for 1 MHz clock drive MV A2IC3. This pulse also
goes to the output gates on ABA3J circuit board [ASAZ(4)
to ASA3(5)] to ABA3IC2C(1) and to ASAIC1ZB(D).
When proper gate sequencing occurs, this pulse is gated
through A3IC2C or through A3IC128 (as shown in the
timing diagrams) to the 1 PPS output cirouits.

The 1 MHz master and preset clock multivibrator
AZIC3 is triggered by the negative transition of AZIC2
output pulse, producing a negative 1 MHz output pulse
at A2I1C3(7) delayed by 150 nsec. This pulse is the count
pulse for the master and preset clock.

The master clock iz a six-decade divider producing a
negative, 100 msec wide, 1 PPS cutput. This master
pulse controls the reset and preset circuits of the preset
clock divider. Since all decades of the master clock are
identical, only A2I1CE will be discussed.

Mormally, decade dividers are allowed to fill untit the
count cycles to “0". At this time, an output pulse is
applied to the next decade., Thus, for each 10 inputs, 1
output pulse is applied to the next stage. However, this
technique introduces error due to decade cycling time
and decade temperature sensitivity. This error is ac-
cumuiative through a divider chain and, with 6 decades,
could amount to as much as 1 zsec. The technique used
in the master clock divider reduces this error to less than
100 nanoseconds,

An “H" input pulse at A2ICB(5) is necessary for the
decade to divide; therefore, all count inputs to the in-
verter AZIC4A(1) must be “L". When the decade is at
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“0", voltage levels at pins 6, 7, B, and 1 are “H" and out-
put NAND gate A2IC12A(8) wilt be “L", applying a
“L" count pulse to the following decade inverter. If any
input sighal to NAND gate ARICI2A iz "L, the foi-
lowing decade inverter will receive an “H" which will
not count,

The 1 MHz “L" pulses applied to A2IC4A(1) are inverted
and applied to divider, A2IC6. As the count progresses
within the IC, pins 6, 7, 8, and 1 will change from “H" to
"L at various counts as shown in the timing diagram
for A2ICE. When the tenth count pulse is applied to
AZICE(5), the divider ¢ycles to “0" and A21C6 (6, 7, 8,
and 1) plagce an "H" at AZIC12A (1, 2, 4, and 5). How-
ever, A2IC12A(6) is still “H” because the same pulse
cycling the decade to “0" places an “L" through AZ2CR8
to the NAND gate, holding it ¢closed. When this pulse
goes "H", the NAND gate applies an “L" to the fol-
lowing decade input inverter as a count pulse. This state
will remain until the next "L” count pulse, "17, is
applied to A2IC4A(1). AZIC12A(3) goes “L", closes the
gate and ends the "L" input to the following decade in-
put inverter.  Since the actual output pulse was not
processed through the decade, delay due the decade is
eliminated.

This process is repeated through the five remaining
decades with the final output master tick, 1 PPS, 100
msec, negative pulse applied to the following preset
clock divider and associated circuits.

RESET AND PRESET ONE-SHOT CIRCUITS

OCperation of Digital Divider A5 is illustrated in the A5
timing diagrams. The 1 PPS master ¢lock tick triggers
reset one-shot A3JICIS producing complementary 1.3
i sec pulses at pins 7 and 10, The “L" signal at pin 7
drives reset amplifiers AIG7, A3Q9, A3Q11, and decade
control NOR gate A3IC178 through inverting amplifier
A3IC17A. This signal resets decade A3IC3, A3IC4,
A3ICE, A3ICE, A3ICT, and A3ICE to “0". During the
decade reset time, A3IC17B(7) output holds all decade
input NAND gates closed to any input count. Each time
the reset one-shot is triggered, a 1.3 usec "H" signal is
also placed at NAND gate A3IC12B(10),

When the complementary 1.3 usec pulse at A3IC15(10)
goes “L", it triggers preset one-shot A31C16. The output
at pin 10 of A3IC16 is inverted by A30Q8, A3Q10, and
AJQT2 applying a 0.5 usec "“L" preget pulse into the
thumbwheel switches 1o preset the desired count into
the preset clock, The same signal at A3IC16(10) causes
NOR gate AZICITB(7) to remain “L" an additional 05
zec, which holds the decade input NAND gates closed
to any input count during this presetting action. The
preset clock decades are now reset and preset.

PRESET CLOCK DIVIDERS

Six adjustable decade dividers make up the preset clock
divider. The dividing scheme allows division by any
integer between 1 and 108 by simply setting TIME
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DELAY thumbwhee! switch S1A through S1F. This ad-
justs the divider output phase from 1 usec to 1 sec. The
phase adjustable output pulse i a 1 PPS, 1 usec, "L"
signal at 9's detector NAND gate A3IC12A(6), applied
to Inverter ASQ86 and gate araund one-shot A31C13(9).
The ralationship between the 1 MHz input, the master
clock 1 PPSoutput, and the preset clock 1 PPS, 1 usec,
output “L” pulse can be seen in A5 Digital Divider
Timing Dlagrams.

The standard decade divider provides ong output pulse
for each 10 input pulses. Preset divider A3IC3 provides
an output pulse through NAND gate A3ICS to 9's de-
tactor ASIC12A(5) and to the following decade when
the preset count plus the input count total "9 {input to
following stage occurs at “8" and continues through
"9}, Qperation of A3IC3 Is the same as that shown in
the timing diagram for A21C6 decade.

When the decade count is “0", all binary outputs are
“"H" but as the count progresses, levels at pins 8, 7, 8,
and 1 change state depending on the number of pulses
into the decade. At the count of "8", pins 1 and & are
“L" (representing 9"} and pins 7 and & are "H". The
next input pulse *10”" will cycle the decade to “0" and
the count begins again.

To change the decade to a divide-by-2 divider; when the
decade state is “0" (ping 8, 7, 8, 1 “H") and befare any
input signal is applied to pin 5, pulses are applied to
pins 6, 7, and 8 driving them “L”. The decade state i
now "7" before any input signal is applied. The first 2
input pulges cause pins 6 and 1 to.go "L" and a "9" is
sensed at the output ICBA(3, 5). Thus, with only two
inputs there 1s an output or divide-by-2 action.

The preset clock divider chain may be set to divide by
any integer from 1 to 10° by setting the complement 8
into the decades prior to the counting sequence. This is
done automatically by TIME DELAY thumbwheel switch
51A through F. Whatever time delay is set on the
switch, the complement “8" is set into the preset clock
dividers prior to counting.

Assume a 1 usec delay is set on the thumbwheel switch;
this presets 999898 into the dividers (switch setting is
000001). When the master c¢lock has completed its
counting sequence, the master tick output triggers the
reset and preset circuits in the preset divider section.
During reset and preset time, preset divider decade
inputs are held closed. Buring presset time, 999898 is
set into the decades via the thumbwheel switch and “H”
signals are preset at A3IC12A(2, 3, 1, 4). However, this
gate will not change state since an “L" is present from
A3ICHA(6) (this decade has the count of “8").

The first decade receives the first count pulse causing
A3IC9A(B) to go “H” which causes A3IC12A(6) to go “L”
unti! the next input pulse to A3IC1A(13) which arrives
1 psec later. The 1 sec “L" signal is inverted by A3Q6
and applied as an “H” pulse to NAND gate A3IC2(2).
The next gated 1 MHz output pulse from A2I1G2 will alzo
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place an “H” signal at A3IC2C(1). This causes gate
A3IC2G to change state and apply an "H" signal
through NOR gate A3IC2D to the 0-1 usec variable delay
mV on ABA4 Bwitch Board Assembly.

If a delay of 2 usec is desired, the sequence of events is
the same except 999297 would be the preset input in-
formation. Instead of the first pulse into AIIC3(5}
causing A3IC12A to change state, the second pulze
causes the state change; thus, the pulse applied to the
0-1 usec delay MV on ASA4 circuit board is changed in
phase by an additional microgecond. This same sequ-
ence of avents occurs for all switch settings except
9080899,

When 999999 (note the AS timing diagram) is set on the
thumbwhee| switch, no preset information is set into the
dividers and they divide by 10t When this occurs, the
preset clock and master clock are dividing by the same
number. The dividers reach a count of 992999 and a
small pulse is produced at A3IC12A(8). This pulse trig-
gers gate around one-shot A3IC13, preducing an "H"
1.1 usec pulse that is applied to A3IC12B(12). When the
master tick goes “L", A3IC12A(6) goes “H" and A31C15
reset one-shot is triggered. This places another “H”
pulse at NAND gate A3IC12B(10). With two of the re-
quired three inputs present, the next gated 1 MHz pulse
will gate through A3IC12B(9) and NOR gate 1C2D to the
output circuits.

The 1 PPS output at A3IC2D(6) connects to ASA4 Bwitch
Circuit Board and is processed by vatiable delay one-
shot MV A41C1 for a 0-1 usec time delay. This s¢rew-
driver adjustment provides continuous control over the
0-1 psec period. The delayed output pulse connects from
amplifier inverter A4Q1 to the "tick” blocking oscil-
lator in the A16 Digital Divider Power Supply meodule
which delivers the 1 PPS “tick” pulse to the front panet
jack.

For the clock-drive output, A3ICED(E) 1 PPS output is
amplified by A3Q13, A3Q14, and A3Q15, and routed to
the clock drive amplifier on A16 Digital Divider Power
Supply. When the STOP pushbutton is depressed,
A3015 clock drive output is grounded to stap the front
panel clock. When the FAST pushbutton is depressed,
preset divider A3IC8 input pulses are routed through
A5S1 to A3Q14 for a 10 PPS clock drive output, This
speeds up the front panel clock to advance it.

The 1 PPS output is synchronized 1o an external pulse
by pressing SYNC pushbutton A582. This allows the
external pulse feeding in from SYNC jack A5JE to trigger
one-shot MV A21C1, resetting the master clock through
A205 1o “0" and holding the input to gated 1 MHz one-
shot mV AZIC1 off for 7.3 usec. At the end of the 7.3 usec
period, the counting sequence will start.  Resistor
A2R16 and capacitor A2C10 are adjusted for the 7.2
Msec period.
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A5 MAINTENANCE
NORMAL OPERATION

Digital divider circuits provigde one pulse-per-second
output ticks available at front and rear panel 1 PPS BNC
output jacks. The divider drive is an internally ¢on-
nected 1 MHz signal from Frequency Divider Assembly
AB. Option 001 circuits also provide drive for front
pane! digital clock,

OPERATIONAL CHECK

Complete operational check is given in Table 5-2,
itern 7.

TROUBLESHOOTING

The entire digital divider assembly rmay be removed and
reconnected for troubleshooting.  Extender board (HP
Part No. 05061-6073) furnished, makes circuit board
compoenents available for testing.

Digital divider power supply commaon is isolated from
instrument common, To observe wavefprms and meas-
ure divider voltages, divider common may be connected
to instrument ¢commeon for troubleshooting with no ad-
verse effect. However, this connection must be removed
when divider is reassembled.

Each circuit board inputs and outputs are available on
interconnection board assembly ASAS. Thus, trouble
may be isolated to one specific board assembly beafore
disassembling the entire unit. Troubleshooting table
and schematic diagrams provide troubleshooting
information.

Periodic adjustments to divider circuits are not neces-
sary. When adjustable components or components re-
lated to adjustable components are replaced, the fol-
lowing adjustments should be made.

a. ASAZT1 Adjustment. With instrument  in
normal operation (frequency divider on) ¢onnect RMS
Voltmeter to ASA2T1 secondary. Adjust ASAZT1 for
maximum voltage indication on voltmeter,

k. ABA2CY Adjustment. With instrument in
normal operation (frequency divider on) connect oscil-
loscope to ABAZQE collector. Adjust ABA2CH for most
symmetrical square wave observed on oscilloscope.

G, ABA2C10 Adjustment. With instrument in
normal operation (frequency dividers on) set TIME DE-
LAY thumbwheel switch to “000000" and 0-1 usec TIME
DELAY adjust to max. ¢w. Externally synchronize
digital divider circuits (Paragraph 3-23). Usirg an oscil-
loscope, compare external synchronization pulse with 1
PPS output pulse. Adjust ABA2C10 for 10 usec 1 PPS de-
fay £ 1 usec,

Model 5065A
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Troubleshooting Table

Will not synchronize
to external pulse.

Check external pulse
characteristics (Table
1-3). Check sync cir
cuitry ASAZ (Q3, 1C1,
Q5, and Q7).

Incorrect output pulse
shape.

Check output circuits
(A18) ASA4 (IC1, Q1),
(Q7 and Q10), and
13.3 V supply (A18).

TIME DELAY switch
does not affect output
pulse time delay,

Check each switch posi-
tion (Table 5-2, ltem 7),
If symptom i in only 1
or 2 switch positions,
check presat circuitry
associated with those
positions including pre-
set coupling diodes and
the associated decacde.

If symptors are present
regardless of thumib-
wheel settings, refer to
Table 5-6.

If output stops anly
when thumbwhesl
zetting is “999999"
trouble is probably in
ABAZ (1C13,1C12B, ar
1C20).

MODULE REFLACEMENT

MNo adjustments required when Digltal Divider Assembly
or circuit board assemblies are replaced.
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5065A: Normal operation unless noted.
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1 MHz FREQLIENCY DIVIDER A6 THEQRY

The AG module uses regenerative division to divide 5
MHz to 1 MHz as shown In Number 4.

1 MHz Regenerative Divider

T

The 1 MHz divider is a regenerative divide-by-5 circuit
followed by an amplifier stage. This assembly includes
signai-sansing logic circuitry to control the divider-start
circuits. Assume the 5 MHz signal from A0 Oscillator
Assembly is present at the divider circuit input, but the
1 MHz output has not started. Producing the 1 MHz
output requires a 1 MHz signal at the base of X4 Multi-
plier Q4 (this 1 MHz signal is derived from the output
signal once the divider starts). Prior to divider start,
the required 1 MHz signal is obtained by converting the
tuned-amplifier circuit of Q6 into & 1 MHz oscillator by
feeding a signal from its output back to its input through
field-effect transistor Q5.

The 5 MHz signal input to A6 is amplified by Q1.

Capacitive voltage divider C5, C8 couples a portion of’

Q1 output to the start-circuit detector stage of CR1,
CR2, Q2, and Q3. With the START/AUTO-START
switch completing a signal path to OS5 base with this
switch in either position, the detector stage bhiases Q5
‘on” ta complete the feedback path for 6 which then
oscillates at 1 MHz. -

Multiplier stage Q4 converts 1 MHz at its base to 4 MHz
in its tuned ¢ollector cireuit. The resulting 4 MHz mixes
with the input 5 MHz from T1 in mixing diode CR4.
The parallel resonance of L2 and C11 tuned to 1 MHz,
traps all undegired frequencies in the mixing product.
The remaining 1 MHz couples to Q6 to complete the
regenerative feedback path. Sustained regenerative
cscillation produces 1 MHz which is amplified by Q8
and Q9. This 1 MHz output is also rectified hy CR7 and
filtered by C28, R35, and 29 for a do output to the 1
MHz position of the CIRCUIT CHECK meter.

8-38

The 1 MHz output also couples to the start-circuit de-
tector stage of CR5, CRE, and Q7 which sends a de start
signal 1o start amplifier Q3 for automatic: start action
with the START/AUTO START switch at ALJTO START.

The 1 MHz output to A4 100 kHz Frequency Divider is
coupled through C16 from Q6.

A6 MAINTENACE
NORMAL QPERATION

The A& circuits produce 1 MHz outputs derived by re-
generative division of § MHz. The A6 Assembly is
placed in operation either by placirg the START-AUTO
START switch in the START position, or by leaving this
switch in the AUTO START position whereupon the Aé
will start diviging 5 MHz when it Is applied. A6 outputs
are as follows: ‘

a. 1 MHz to front and rear 1 MHz 5jacks from
AB(15).

b. Rectified 1 MMz output to CIRCUIT CHECK
meter from AB(12).

¢. 1 MHz output to A4(6) from AB{9).

QPERATIONAL CHECK

a. A simple check of AB operation can be dona by
observing the CIRCUIT CHECK 1 MHz indjcation and
comparing it with the reference meter readings on the
front-panel door. Checking the 100 kHz mdter reading
will verify that the A6 Assembly is delivering 1 MHz for
division to 100 kHz in the A4 100 kHz : Frequency
Divider, I

b. To check operation of the START AUTO-START
switch, set this switch at the center-off position and
momentartly disconnect A1044. Note that with the top
cover removed, A10J4 is accessible. Without a 5§ MHz
input to AB, there should be no A6 1 MHz cutput (or a
dc start signal to Ad). With A10J44 reconnected, there
should be no 1 MHz output until the START AUTO-
START switch is placed at either START 'or AUTO-
START, :

¢. To verify that the 1 MHz output is within Speci-
fications, proceed as follows:

Using the 5065A 5 MHz output as an external
time base input to a counter, connect the 1 MHz
front-panel jack to the counter and check for
1 MHz £ 1 ¢ount, Disconnect the counter.

.

.




mattimb A 1 it i KL AU AAMALAL i o e o1 e 1 U 41 S i 1ML S ol 4 oo g e e i o e

 Model 5085A
Circuit Diagrams, Theory, and Maintenance

Connect the front-panel 1 MHz jack through a is no regenerative division, ook for a mal-
50-ohm feedthru to an RF voltmeter. Check function in the start circuit of Q& and Q6. In
for 1.0 to 1.5 volts rms. Disconnect the volt- case the de start ¢ircuit is not working, the start
meter and connect an oscilloscope in its place. oscillator can be turned on by grounding RE at
Check that the 1 MHz output is a clean undis- pin 6 to close Q5 switch.

torted sine wave. Disconnect the oscilloscope.

Tuning Adjustments
If a distortion check of the 1 MHz output is de-

sired, refer to steps 4 and 5 of Table 5-2, In- Connect g 50-0hm termination to the rear panel
Cabinet Performance Check. 1 MHz output jack.

TROUBLESHOOTING AND REPAIR Connect a BNC tee to the front pa&nel 1 MHz out-

put jack, Then connect a counter and RMS voit-

NOTE meter to the BNC tee. Connect the 5085A 5§

For troubleshooting or tuning, the A6 As- 2’:)':‘?_' &L:t%“rt;gtg?nua?t;;ﬁg;j;ig:gg and set
sembly should be mounted on a HP 05065~ . pere ’

6064 board extender. Power should be dis- = .
- h
connected before this assembly is removed Set front panel START AUTO-START switch at

or reinstalled, AUTO START.

Signal Check Tune T1, T2, T3, and C21 for m:aximum indi-
a |g eeke cation on the BMS voltmeter. Cowurter should

1) To check Q1, Monitor 5 MHz at CR4. indicate 1 MHz £ 1 count.

Carefully retune A8, T1, T2, T3, and C21 for
maximum output.  Qutput level should be be-
To check O4, disconnect A10J4 to remove 5 tween 1.0 and 1.5 volts. This completes the 1
MHz and inject 1 MHz (1.0 volts rms) at the MHz divider tuning.
junction of R14 and R15. Then check for 4
MHz (1 MHz X4} at CR4. If this checks out, MODULE REPLACEMENT
leave the 1 MHz connected, re-establish the 5 ;
MHz connection, and check for a difference 1 When replacing the A6 Assembly after repair or when a
MHz CR4 output at the junmction of R16 and new A8 Assembly is installed, the instrumént should be
R18. If everything checks out so far and there completely realigned per the preceeding pa!ragrapha
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AC AMPLIFIER A7 THEQRY
THEQRY

A low-level signal from A12 RVFR assembly is applied
to A7J1. The input signal to A7J1 contains the ac and de
components from the photo-detector inside the RVFR.
The fundamaental ac signal is 137 Hz and is proportional
to the frequency error. A second-harmonic signal to 274
Hz is also present at A7.J1 input.

The preamplifier consisting of A1, Q2, and IC1 s a low
noise dc amplifier with a zero bias adjustment (ATR3)
A7R3 is adjusted for 0 Vdc bias at A7Q1(B) to minimize
noise on the A7J1 input,

The signal at {C1(6) is sent through a 274 Hz notch-filter
to emitter-follower (35, The 274 Hz notch-filter, filters
out the second harmonic component, and allows the 137
Hz fundamental signal to pass through to QS and 102,

The amplified output from 1C2(6) is routed to AB Phase
Detector. A portion of the IC2 output is sent through a
137 Hz notch-filter to Q6 and used as fecdback to 1C2,

A second output from IC1(6) is sent through leval adjust-
ment A7R29 to IC3. The output from IC3 goes through
the rectifier network and emitter-follower Q9 to A17
terminal board where it may be monitored when M1
meter is in 2ND HARMONIC position,

Feadback around the 2ZND HARMONIC ampiitier is
through the 274 Hz Noteh-filter and Q7. Since the filter
feeds back all frequencies but 274 Hz. The amplifier's
gain is high at 274 Hz and low at all other frequencies.

OPERATIONAL CHECK

NOTE

This check need only be performed if
trouble is suspectad in the A7 Assembly.

a. A quick check of the A7 Assembly can be made
by monitoring the output (yellow lead) with an oscil-
loscope. Rernove the input cable from A7J1 and, using
a small metal tool, touch the center conductor of A7J1.
The “hum signal” thus induced will cause a saturated
signal to appear on the oscilloscope. This maximum
signal output will peg the CIRCUIT CHECK rmeter when
switched to 2ND HARMONIC,

b. A more precise test can be made using the fol-
lowing procedura.

1) Set up equipment as shown in A7 Test Setup.
Use Micon-to-BNGC test cable that is supplied,
for the connection 1o A7.J1,

Set oscillator frequency to 137 Hz and output
level to .5 V peak-to-peak,

A7 Tests Setup

HP2Oac
Q8C

MQUNTED
IN A
SHIELDED
CAN

Connect oscilloscape to ATTPZ or A7WBB.
Qutput should be about .9 Vv paak-to-peak.

Connect oscilloscope to A7 output (Yellow
lead). Signal gain can be varied from zero to
the point where the ampiifier clips at about 16 V
peak-to-peak by varying R17. With Fh? set for
proper loop gain, the A7 output mgnal will be
roughly 6-7 times the signal at A7TP2. :

Set CIRCUIT CHECK meter switch ta 2ND
HARMONIC, Reduce oscillator olytput and
allowing for a time lag, note the: CIRCUIT
CHECK meter rezponse, Meter should follow
oscillator level setting. This pro::edu'ra checks
the second harmonic detector c:rcuit'of the A7
Assembly. :

Remove the test setup and oscillostope con-
nectlons.  Using the Micon-to-BNC test cable
provided, connect a do voitmeter to §°«7J1. Dc
voltage at this point should not excedd £ 5 mV.
Excessive d¢ voltage at this point will result in
a noisy solar cell (A12 RVFR Assembly) ocutput.
Adjust A7TR3 to brmg this voltage beluw +5 mv
if required.

7 Remove test cable and dc voltmeter. IF?econnect
cable from A12 Aszembly ta A7J1.

TROUBLESHOOTING AND REPAIR

a- If any components in the preamplifier circuit
are replaced, connect a voltmeter to ATQ1 base and
adjust A7R3 for less than 0. 5-rnV at this point. i

b. After any repairs to A7 Assembly, adlbst ATRIAT
as described in Section 5-30, LDC!P GAIN
ADJUSTMENT.

MODULE REPLACEMENT :

If the A7 Assembly is replaced with aither a repatred or
new Assemnbly, set A7TR3 as, 'described in the precadmg
section THDUBLESHDOTING AND REFAIR. |Also per-
form adjustments outlined in Paragraphs 5- 27 to 5-31.
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PHASE DETECTOR ASSEMBLY A8 THEQRY

Separate functions in AR Phase Detector Assembly are
shown in the A8 bloek diagram. The two basic circuits
in this assembly are the modulation reference oscillator
and the 137 Hz phase detector.

The reference oscillator is a phase shift oscillator pro-
ducing a 274 Hz sine wave output. This signal is
shaped in a Schmitt trigger for driving a frequency
divider, The frequency divider cutput Is a 137 Hz square
wave applied to a phase shifter and phase detector. The
phase shifter filters the square wave and provides a
137 Hz signal with very low 2nd Harmonic content to A3
Multiplier Assembly to modulate the 5 MHz quartz oscil-
lator signal.

The phase detector produces a dc voltage proportional
to the error signal received from Ac Amplifier Assembly
A7. Thizs de ouiput iz applied to A9 Operational
Amplifier.

Reference oscillator Q1, Q2, Q3 is a phase shift
oscillator which operates at 274 Hz, The frequency is
determined by C1, C3, R4, R7, and R8 with R8 providing
a fine frequency adjustment. These components com-
plete the positive fesdback loop from Q3 to Q1 to
maintain oscillation. A second feedback loop through

CR1, CR2, A5, R6, and C2 provides negative feedback
for amplitude limiting.

The 274 Hz signal at Q3 emitter is fed to a Schmitt
trigger cirguit Q4, Q3, and associated components, This
circuit is a shaping circuit with very fast rise and fall
times. Capacitor C7 bypasses R14 to couple fast voltage
changes from Q4 collector to Qb base. Either Q4 or Q5
conducts, the negative-going transition at its collector
Is supplied to the frequency divider (< 2} circuit. The
netwark composed of C8, CR3, C11, R18, and R20 an-
sures that only negative pulses are fed to the frequency
divider,

Fraquency divider Q6, Q7 is a binary divider producing
an output pulse after receiving two input pulses from
Q&. A negative pulse from Q5 is applied to Q6 or Q7
base through gating diodes CR4 or CRE. This negative
pulse turns off the conducting transistor. Capacitor{G13
provides filtering for Q6, Q7 emittérs and R25 estab-
lishes a small voltage at the common emitter junction to
ensure that one of the two transistors is cut off.

The phase shift network inciudes Q8, Q9, and associated
compeonents, and allows phase adjustment of the 137
Hz sine wave. This phase shift is necessary to establish
the correct relationship between the modulating 137 Hz
and the 137 Hz reference sent 1o the phase detector.
Phase adjustment contral R43 provides the phase
adjustment, Because the signals driving transistors
QB and Q9 are symmetrical square waves, second har-
manic content is very low (zero for perfect symmetry).
B-44

Components R45, C24, EMT, and C25 pm‘u;ride low pass
filtering. The signal output is a 137 Hz sipe wave with
second harmonic distortion at least 80 d.B below the ©
signal level, §

Phase detector Q12A, B, and assoc:iatedi components
receive two inputs: (1) the 137 Hz reference square
wave through Q10 and Q11 and, (2) the error signal
frem Ac Amplifier Assembly A7. The oT thut is a dc
error signal supplied to Operational Empliﬁer A9,
Emitter followers Q10 and Q11 drive the phase detactor,
Transistors Q124, B are alternately turned jon and off by
the 137 Hz reference square wave, The ag error signal
is applied to¢ T1 secondary. The phase dgtector output
at T1 primary center tap is the dc errar signal which
goes to A9 Operational Amptlifier. Potentiometer R35
is a do zero adjustment, |

Q11 output is integrated to a triangular wave by R42
and C21 for an oscilloscope signal at TPZL  This signal
can be used to check Q11 square wave output.

A8 MAINTENANCE

NORMAL OFPERATION

Phase detector circuits provide the followirrg outputs:

a. 130 to 142 Hz, 80 to 250 mV peak-to-peak sine
wave to A3J1. This is phase modulation tD:\ A3 Multiplier
Aszembly, ;

b. 130 to 142 Hz, 1.5 to 21 V peak-to-peak tri-
angular wave at ABTP2. .
|

¢. D¢ error signal cutputs at A8(11}, A8(14), and
ABTP3 which are used by A17 and A9,

NOTE

When S065A is operating normally (Atomic
laop closed) the error signal at AB(14) is
very smail (mostly naise). i

OPERATIONAL CHECK i

|

To determine if Phase Detector Assembljy:r is operating
normally perform the following checks:

a. Operation mode of 5065A is not [important for
this check. Connect an oscilloscope vertical input to
AE(9), Waveform should be as in 8.

b. Set FUNCTION switch to OPER. Connect a fre-
quency counter to ABTP2. Frequency shalld be between
130 to 142 Hz. Do not adjust frequency [if these limits
are mat. I frequency is outside 130 to 142 Hz adjust
ABRSB for 137 Hz.
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Set unit controls:

FUNCTION to LOOP OPEN OSC FREGQ ADJ

FINE te 250, Connect ostcilloscope vertical in-

put to ABTP3. Connect oscilloscope horizontal

input to sweep test output ABTP2.  Set hori-

zontal gain for a 5 cm sweep, Set vertical gain
5V/cm,

Adjust O5C FREQ ADJ COARSE until oscillo-
scope pattern is gimilar to the unadjusted
ABTPZ2 Qutput. Display is indication that unit
is tuned near resonance.

d. When unit is tuned through resonance, oscillo-
scope pattern changes from positive hump to a ling {at
resonance center) then to a negative hump. Unit should
be adjusted for straight-line resonance indication be-
tween humps,

e. Set O5C FREQ ADJ FINE to 200 (50 x 10™ fre-
quency offset}). Oscilloscope pattern should be similar
to the Optimized ABTF3 Output.

Unadjusted ABTP3 Quiput

A
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f. Remove yellow wire from A7 Assembly Check
phase detector zero with voltmeter at ABTF?B Reading
should be 0V +1 mV. If not, adjust ABRAS,

TROUBLESHOOTING AND REPAIR

When any components are repaired or teplaced the
assembly should be adjusted. M Rubidiufn vapaor as-
sembly is replaced, phase detector circuiﬂs should be
readjusted. For complete adjustment pnarform para-
araphs 5-25, 5-27 through 5-30. i

MODULE REFLACEMENT E

Phase detector module may be replaced with power on.
After replacement new module should be édjusted per
paragraph 5-29, '

Optimized ABTP3 Output

Phage Detector Block Diagram

05C FREG ADJ 274 Hr 274 Hz

e v —9

........... 0

REFERENGE SCHMITT DIVIDER
05CILLATOR TRIGGER -
2

FREQUENGY

137 Mz

10

PHASE MULTIPLIER

SHIFTER
455y A3

BT Hz

BRROR SIGNAL
FROM AC

AMFP A7

PHASE
DETECTOR

e ERROR
SIGNAL
o 0P AMP 49

TEsT QuTRUT

1
HWEEF TEST
(QUTFUT
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2 V/em, 2 ms/cm

b

SR

(LOOP OPEN, BREQ
ERROR 50 parts in 1019
Oscilloscope: D

A Vem, 2 ms/em

0

[ . ' '

guf .. =
N

© 5viem, 2 ms/cm

S Vem, 2 ms/em
(System Locked)

€ sviem, 2ms/cm

5065A; Normal operation unless noted.

Q 5viem 2 us/om

@ 2v/em, 2 ms/em
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NOTES
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QOPERATIQONAL AMPLIFIER A9 THECRY

The A9 Assembly amplifies and integratas the output of
AB Phase Detector and provides a de error signal for
controlling the quarz oscillator in A10 Assembly. The
FUNCTION switeh provides a means of opening the
control loop by shorting the A% output to its input and
piacing a large resistance in series with the output. In
addition to the integrating feedback, an amplitude-
ltmiting feedback signal prevents saturation of A9
amplifier circuits.

Do errer signals from A8 Phase Detector connect
through pin 14 to Q1A, B input amplifier. This FET
amplifier stage provides a high-impedance input and
push=pull  outputs to differential amplifier AMPLI.
Balancing adjustments are: Integrator Zero Coarse
Adjustor R3 and Integrator Zero Fine Adjustor R10.
Zener diode CR1 provides regulated 10 velts for
AMPL1. Further doc amplification is handled by Q2 and
3. Dicdes CRE and 7 provide the proper operating
voltage for Q3. The integrating function is provided by
C3 (Q3 output connects through C3 to Q1A input).
Cutput signals in excess of +14 volts feed back through
reverse connected clamping Zener diodes GRS and CRS.
That portion of the signal in excess of £14 volts is fed
back to the input at Q1 base to limit signal amplitudes
in the A9 circuits, thus providing the A9 circuits with
fast overload recovery, The feedback signal routes
through the diode network of CR2, 3, 4, 5. These diodes,
series connected for each polarity, give isolation
between input and output when no overload signal is
present.

Q3 output connects to the A14 Logic Assembly as one
loegic input and to the CONTRQL position of the
CIRCUIT CHECK switch. The FUNCTION switch does
two things:

a. In the QPEN LOOP position, Q3 output is

shorted to Q1A input for unity gain and R5 (100K) is

inseried between Q3 cutput and A10 input to further
attenuate the signal,

b, In the OPER position, Q3 output feeds through
R23 and CR10 which limits positive signals to the range
of zero to +7 volts. This signal routes through the
FUNCTION switch to the quartz oscillator control cir-
cuit in A10 Assembly. This output also connects to the
rear-panel CONTROL jack.

A9 MAINTENANCE
NORMAL OPERATION

The integrating amplifier uses the error signal from the
phase detector as an input and provides the control
voltage for the Quartz Oscillator Assembly A10. The
cutput voltage swing is clamped between -14 Vde and
+T Vdc,

8-48

OFERATIONAL CHECK |
a. Remaove AB circuit board from its sodf:ket.

b. Short pins 14 and 15 of AS Assemq;ly and conh-
nect a de veltmeter to rear panel CONTROL ;ack.

€. Set FUNCTION switeh to LOOP DP[IEN and then
to OPER. Measure voitage on dc meter. This voltage
may be drifting, caused by the intagrating Amplifier
integrating its internal zero offset.  If voltage drift ox-
ceeds 20 mV/minute, ASR3 and R10 should!be adjusted
for minimum drift, ;

d. Remove short from pins 14 and 15.| Set FUNC-
TION switch to LOOP OPEN and connedt circuit as
shown:

A9 Test Setup

A (14)

1 TOLIVRG _l.

BATTERY OR™—=C

A9 (8]

|
|
I
|
I
i
I
|
|
|
|
FOWER !
SUPPLY 5
|
i -
I
‘ i
I
I
I
|
|
I
|
|
|

e Set do voltmeter to 30 V range. Qbsarving de
voltmeter set FUNCTION. awitch to OPER. | The voltage
will increase at the rate of about 1 V/zec Iru:l to about
-14 V. i

|
f. Set FUNCTION switch to LOOP QPEN. The

voltage will go to ZERO. Now reverse the battery or
power supply connectlong g0 that the negziltive tarminal
is connected to the 2.2 megohm resistor.

g. Set voitmeter to read positive vc;iltages. Set
FUNCTION switch to QPER and observe voltmeter
reading. Reading should in¢rease at a rate|of about 1V
per second to a final reading of approximataly +7 V.,

h. Remove connection to A%, pins 14 and 15
Remove dc¢ voltmeter. Reinstall A8 Circuit board.
This completes the check. |

: |

ASSEMBLY REPAIR ANQ. REPLACEMENT
After repair or replacement of A9 Assembly, A9R3 and

ASR10 should be adjusted as described in QOperational
Checks &, b, and c. ‘
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QUARTZ CRYSTAL QSCILLATOR ASSEMBLY
A1 THEQRY

GENERAL

The voltage controlled 5 MHz signal is generated by the
circuits in Quartz Oscillator Assembly A10. This
assembly is composed of 4 major sections:

Temperature controt circuits.

& MHz quartz oscillator circuits.
Automatic gain control circuits.
Power amplifier cirguits.

The quartz oscillator generates the 5 MHz signal. The
AGC amplifier provides feedback to stabiiize oscillator
crystal current. Power amplifier circuits and a crystal
filter isolate the quartz oscillator from external vari-
ations and supply the buffered 5 MHz to Frequency
Divider Assembly A6 and Multiplier Assembly A3.
Lven control circuits maintain the factory set temper-
ature through proportional control of the internal
heater,

The oven temperature is set at the factory to operate the
crystal a2t a temperature where changes in crystal
temperature have the smallest effect on oscillator fre-
quency. Placing the guantz oscillator and AGC com-
ponents inside the oven further improves the oscillator
temperature-vs-frequency stability. Shielding and de-
coupling networks in all leads, except the 5 MHz out-
put. reduce the Racio Frequency Interference radiated
or received by the oscillator assembly. The assembly is
sealed at the factory; the only adjustments accessibie
are the QOscillater Frequancy FINE knob adjustment, the
Qscillator Frequency COARSE screwdriver adjustment,
and the Filter crystal adjustment,

TEMPERATURE CONTROL CIRCUITS

PROPORTIONAL CONTROL. Two heaters maintain
oven temperature; HR1, which is proportionally con-
tralied to provide continuous oven temperature control;
and HR2, which is thermostatically controlled, and
provides fast warm-up. The heater current in a pro-
portional control circuit is a continuous function of oven
ternperature. The heater current in a thermostat contro!
circuit is either “on” or “off" depending on oven
temperature setting. Both control circuits contain a
thermal fuse to prevent damage to components within
the oven, if the assembly overheats.

NCTE

Reference designators in the following
paragraphs are abbreviated; for complete
reference designators, add prefix "A10" to0
reference designators used.

PROPORTIONAL TEMPERATURE CONTROL CIRCUITS
Ac Controller At is a Wien bridge oseillator with emitter
follower and detectar providing a de signat voltage,

£-50

propertional 1o oven temperature, for the de controller,
The Wien bridge cscillator freguency (about 3 kHz) is
determined by a phase-shifting network! in the bridge
A1R1, ATR2, A1C1, and A1C2.

The oscillator amplitude is determined by the degen-
erative feedback through A1R3, A1R4, ahd RT1 (inside
the oven). Since thermistor RT1 is within the oven,
Wien bridge coscillator output leval is ";ietermined by
the oven temperature. -The thermistor has a negative
temperature coefficient so a decrease in oven temp-
erature causes thermistor resistance to increase, in-
creasing oscillator amplitude. Dicdes A:rICHL A1CR2,
and capaciter A1C10 translate this to a negative de
level appliad to the de controller circuit in :AB.

Dc Controller A3Q2, A3Q3, A3Q4, and associated

components receives the dc signal (p:erDrtionaI to
Wien bridge oscillater. amplitude) from: ac controlier
circuits and controls current through HR1, The HR1
heater current is controlled by A3Q4 which is driven
through A2Q3 by amplifier A3Q2, Diodés A3CR1 and
A3CRZ2 develop 1.2 volts. The voltagel across A3RS
depends on heater current through it, aﬂld is added to
the voltage across the diedes. This forms & degenerative
bias signal for A3Q2, Thus, an incredse in current
through A3RS increases A3Q2 current, decreases A3Q4
current and decreases current through A3RB and HR1,

5 MHz OSCILLATOR AND AGC CIHCLJIT:$

GENERAL. The 5 MHz signal is generated by an elec-
trically controlled gquartz crystal oscillator within the
oven. An AGUC circuit, also in the oven, 1$mvides some
amplification for the 5 MHz signal and 4@0 feedback
to prevent mechanical vibrations from causing crystal
damage. The oscillator frequency is coarse tuned by
AZA1CT which is connected to the front panel Oscillator
Frequancy COARSE adjustment knob and|fine tuned by
R3 (front panel Oscillator Fraquency FINE adjustment).
The only other adjustment that can be parformed In the
field is the 5 MMz Filter adjustment, A3C10. For access
to A3C10, A10 Assembly must be detached from the
main chassis. In operatibn, with the FUNCTION switeh
at OPER, the oscillator frequency i efectrically tuned by
the dec error signal from A9 Integrator Amplifier
Assembly. This de¢ drror signal connects through
A10J1, marked (-EFC) to-frequency-cuntrdllling Varactor
A1A1CR1 to correct the § MHz output freqx\:.lency.

. |
In the oscillator circuit, oscillator stage A1A1Q1 drives
resonant circuit AZATIL2, AZA1CE, A2A'1:C7, A2A1CH,
and AZA1CR1. Oscillator  feedback is  through
ATAICI0, AZATCT1, AZAIC12, and ! AZATLI to
A2A1Q1 base. Capacitor AZAI1CE serves to bypass
AZATQ1 emitter resistanpe, AZAIR2, Bi::lis control for
oscillator stage AZA10Q1 s provided by the AGC circuit
in AZAZ subassembly; az the oscillator odjtput level in-
creases, the AGC circuit dacreases A2A1iQ1 bias, and
decreases oscillator output amplitude, '




Varactor AZA1CR1 capacitance decreases as the biasing
voltage applied from A9 Assembly through J1 (-EFC)
increagses positively producing an oscillator frequency
inerease, In this manrer, oscillator frequency is cor-
rected by the dc error voltage to maintain frequency
stability with respect {0 the Rb¥ resonance. The other
tnput to Varactor A2ATCR1 is the FINE Qscillator Fre-
quency input through J2 (+EFC) from the front-panel
FINE knob, This contrel is normally used only for
testing and with the instrument operating, is set at 250.

The A2AZ2 AGC Assembly contains two tuned 5 MHZ
amplifiers, the AGC circuit, and the 6 and 15 valt power
suppiies. The +& volt supply is used as A2A1Q1 col-
lector supply and as AZA2Q1 and A2A2Q2 bias supply.
The +15 volt supply is the reference voltage for R3, the
front panel Oscillator Frequency FINE adjustment.

The open-loop gain of tuned amplifier AZA2Q1 is ad-
justed by A2AZR3; the closed-loop gain of AZA2Q1 an
AZAZQZ2 is determined by feedback resistor AZAZRS.
AZAZCH tunes AZAZQ1 collector resonance. Second
tuned amplifier stage A2A2Q2 provides output power
at § MHz to A10A3. One secondary winding from out-
put transformer A2AZT2 provides a feedback signal that
is in phase with the input signal at A2A2Q1 base; this
signal is fed back to A2ZA2Q1 emitter through AZAZRO
for gain stabitization of the amplifier pairs; to AZA2Q2
base through A2A2C2 for neutralization; and through
A2A2C13 to AGC detecting diodes AZAZCR3 and
AZAZCR4.  A2A2C11 tunmes AZ2AZTEZ for resonance.

Diodes AZA2CR3 and A2A2CR4 provide a dc voltage
proportional to the 5 MHz output voltage level this voit-
age is algebraically added to the bias voltage estab-
lished by AZAZR1t and AGC gain adjustment
A2AZR12. The resultant voltage is fed back to the base
of AZAICH1 oscillator stage for bias control to regulate
oscillator drive level to the quartz ¢rystal.

A10A3 POWER AMPLIFIER

The A10A3 assembly contains the & MMz output ampli-
fiers and the de¢ controller circuit which supplies dc
current for the gscillator oven heater. For a discussion
of the d¢ controller, see “Proportional Temperature
Caontrol Circuit” at the beginning of this section.

5 MHz from AZAZ2 couples through A3C1 to buffer
amplifier A3Q1, Selected resistor A3RY sets A3Q gain
for the correct cuput at J4 (factory adjustment). This
stage feeds adjustable crystal filter network of A3YY
A3E12, A3CH, 5 MHz crystal filter adjustment A3C10,
A3C1Y, A3CE, and A3CS. Capacitor A3CE6 and A3CSE
provide ac voltage division for the 5 MHz output to the
Ad Frequency Divider Assembly.

Emitter follower A3Q5 couples the filter network to out-
put amplifier A3Q6. The gain of A3Q#E stage is adjusted
by A3R19 and collector resonance is tuned with A3C12.
Qutput transformer A3T1 feeds the A3 Multiplier As-
sembly through A3J3.
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Supply voltage filtering is supplied by A3L¥ and A3C5
for A301 and by A3R11 arid A3C15 for AZ0E and A308.
Additional RF decoupling for A3CH is supplséd by A3R5
and AZC3,

A10 MAINTENANCE

The oscillator assembly is not recommended for field
repair, Instrument warranty is void if repaif or adjust-
ment is attempted inside the assembly. Adjustmerts
other than those available on instrument frosrllt pangl will
also void the warranty. If it is established| that a de-
fective component or circuit trouble exists! within the
oscillator  assembly, contact the nearest Hewlett-
Packard Sales and Service Office for shlpping instruc-
tions (see paragraph 2-10 for packing lnform:atlc:n)

OPERATIONAL CHECK

The following procedures may be used to determine
proper operation and should be used if the assembly i%
replaced.

CIRCUIT CHECKS. The following circuit: checks in-
volve checking oscillator inputs and outputs. -

a. Set instrument to normal operation with front
panel MODE switch set to LOOP OPEN. j

b. Discornnect the +20 red wire from the oscillator
assembly, Connect a high impedance d:c voltmeter
positive lead (+) to the disconnected red wire. Connect
comman (=) voltmeter lead to instrurment chassis. Volt-
meter should indicate +20 V. Disconnec.:'t voltmeter
and connect red wire back to +20 termmal oh oscil-
lator assembly,

¢. Disconnect the +24 white-red-blue: wire from
oscillator assembly. Connect a high impedance d¢
voltmeter positive lead (+) to the disconnected white-
red-blue wire. Connect common (-) voltmeter lead to
instrument chassis. Voltmeter should indicdte between
+22 and +33 volta. Dizconnect volimeter and connect
white-red-blue wire back to +24 terrminal oh oscillator
assembly,

d. Connect high impedance dc voltmqter to wht-
orn wirg on Q2C FREQUENCY X10-° control. Connect
common {-} lead to chassis ground. Voltmeter should
indicate between +14 and +16 wvolts.  Disconnect
valtmeter,

¢. Connect dec voltmeter to O8SC OVEN pin on
Terminal Board Asgermnbly A17(5). Connact gommon (-}
lead to chassis ground. Voltmeter should inc{icate about
+18 volts. Disconnect voltmeter, |

|

f. Connect an  oscilloscope verticgl channel
through a 50-ohm feedth‘ru to A10P3 1scilloscope
display should be 5 MHz, 3 V peak-to- peak. Remove
oscilloscope and replace A10P3.
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g. Connact oscilloscope vertical channel through a
50-ahm feedthru to A10P4, Qsciloscope display should
ba 5 MHz, .2 V peak-to-peak. Remove oscilloscope and
reconnect A10P4.

k. Set CIRGCUIT GCHEGCK switch to 2ND HAR-
MONIC. Adjust O3C FREQUENGCY X10-'? control maxi-
mum clockwise, maximum counterclockwise, and
return to 250. CIRCUIT CHECK meter should track with
control movement,

i. Disconnect cable from -EFC on oscillator as-
sembly. Connect dc power supply common lead (-) to
-EFC on oscillator assembly. Connect positive lead (+)
to chassis ground. Slowly adjust do power supply to -5
volts. CIRCUIT GHECK meter should track with power
supply. Disconnect power supply and reconnect -EFC
cable,

j. Set CIRCUIT CHECK switch to O3C OVEN, L
MHz, SUPPLY, and observe CIRCUIT CHECK meter
indication at each position. Meter indications should
agree with Table 3-1. This completes the oscillator
circuit checks,

OUTPUT VOLTAGE AND WAVEFORMS. In addition to
the circuit checks, the following checks can be per-
formed, using equipment listed in Table 5-5. To observe
5 MHz output voltage and waveforms:

a. Terminate rear panel 5 MHz output jack with
50-ohm termination and connect an RMS voltmeter to
front panel 5 MHz cutput jack. OQutput level should be
at least 1V rms. [f it is not, use adapter cable provided
with instrument and connect ac voltmeter with 50 load
to A10J3 ("1 V). Signal should be 1V rms. If this
signal level is ok, troubleshoot 5 MHz signal path from
A10 oscillator assembly to front (or rear) panel. |If
signal level is less than 1V rms at A10J3, realign output
crystal filter as described below.

b. Remove 50 load and, using the adapter ¢able
connect ac voltmeter to A10J4 ("DIV"). Voltage here
should be greater than 60 mV. If output from A10J3
(*1 V") as measured above is 1 V rms and output from
A10J4 {(“DIV™) is lass than 60 mV rms A10 assembly is
probably defective and should be replaced.

Realignment of Qutput Crystal Filter.
a. Remove ac and de power from ingtrument.

b. On bottom deck unsolder 115 Vae connection to
A10 assembly. See adjacent Figure for location of these
terminals.

c. Tape the ends of these wires so they cannot
short or make contact with the chassis.

d. Remove the 4 screws which secure the A10
asgembly to the instrument chassis.

a. Chack to see that the wires removed in step 2
are properly insulafed.

f. Reconnect ac power, allow instrument to
WA up.

g. Connect ac voltmeter with 50{! load to A10J3.
§-82

h. Lift A10 assembly up so that holes on front are
accessible. Then, using a non-conductive screwdriver,
adjust 5 MMz filter ADJ" {5ee adjacent Figure} for maxi-
mum on meter. This shauld be 1V rms or greater. i it is not,
replace A10 Assembly with restored unit 00105-6034.

i. Remove ac and do power and reconnect 110 V
leads to bottom terminals. Replace protective cover on
110 V terminals, replace 4 hald-down screws, and cable
on J3.

£7 OSCILLATOR FREQ
/ COARSE ADJ
o _ e GIQ BMHZ FILTER ADJ
' TO AB FREQ

DIVIDER
TG A3 MULTIPLIER

DC CONTROL
VOLTAGE

ITAC SUPPLY
TO OVEN FAST
HEATER

NOTE

It Standby Battery Option 002 is installed,
remove instrument top cover. Remove ac
power and fuse F4 located on ingtrument
deck.

MODULE REPLACEMENT
To remove Oscillator Assembly A10, proceed as follows:
a. PRemove ALL operating power.

b. Remove bottom cover and disconnect all elec-
trical connections,

¢. Remove 4 screws holding oven assembly in
place,

d. Remove ascillator assambly from instrument.

e. Replace oscillator by reverging the above
procedurs.

f. After replacing the new oscillator assembly,
perform turn-an and operational check.
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TEMPERATURE CONTROLLER A11 THEORY

The A11 Assembiy incorporates two temperature con-
troller circuits that work with the szensing and heating
elemants in A12 RVFR Assembly for temperature con-
trol of the RbY cell, and the Rb* lamp.

The two regulator circuits are nearly identical so dis-
cussion will be confined to the upper regulator circuit
on A1l schematic (which feeds the cell heater).

Q1 and Q2 comprise a Wein bridge oscillator with
emitter follower and detector providing a dc signal volt-
age representing the required correction for the dc
controllar section. Qscillator frequency {(about 3 kHz) is
determined by a phase-shifting network connecting 1o
(1 base through C8, R1, R3, C1, and C2. Amplitude is
determined by the required heater power necessary to
maintain proper operating temperature of the cell oven.
Information on cell oven temperature is conveyed ta the
resistive leg of the Welin bridge by A12TR1 in the cell
aven. Temperature setting of this heater control circuit
is done by selecting A11RS5, The cell aven thermistor
has a negative temperature ¢oefficient, 50 a decrease in
oven temperature causes thermistor resistance to in-
crease, thereby increasing oscillator amplitude. Diodes
CR1 and CR3, and C21 transiate oscillator output to a
negative dc level applied to Q5,

The negative signal at Q5 base reduces Q5 coilector
current; which in turn increases Q7 collector current
and the heater current output of chassis-mounted Q3.
In this manner, heater current i increased to com-
pensate for a temperature drop. When equilibrium is
established (oven at required temperature), the Wein
bridge is balanced with oscillator amplitude at a level
corresponding to the required heater current. Diode
CR7 provides temperature stabilization for Q5. Diode
CRS5 protects Q1 base-to-emittar junction from reverse
voitage.

o e e ot b B | i L

A11 MAINTENANCE

NORMAL OPERATION

The A11 Assembly contains two oven controller circuits.
These circuits control the temperature of the spectral
lamp and the Rubidium Abscrption cell inside the RVFR

Assembly A12,

Proper temperatures are maintained by co
current in the oven windings.

ftrelling de

The output of the A11 Assembly are at ping 2 and 14,
Nominal output voltage is approximately 18 V at these

terminals.
OPERATIONAL CHECK

Proper operation of this assembly can be ea:

sily checked

by (1) placing your hand on the RVFR Assembly and

noting that it is warm to the touch and, (
front panel meter indications in the CELL

2) checking
OVEN and

LAMP OVEN positions. The meter should rgad betweean

15 and 35.
ambient temperature,)

TROUEBLESHOOTING AND REPAIR

{NOTE: These readings will ghange with

Disconnect ac and dc power before rélmov]ng Al

Assembly.
ASSEMBLY REPLACEMENT

a. Disconnect ac and dc power (Bat
Option 002).

b. Remove A1l Aséembly‘ Remove

ingtall it on the new cirguit board.

c. Remove A11R6 from the old boars:
it on the new one.

d. Install new board and restore power!

ery fuse or

|
A11RE and

1 and install
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NOTES :

. REFEAENCE DESIGNATIONS| WITHIN THIS

L TO LOGIC ASSEMBLY ARE ABHREVIAi’ED. abb

Ara2) ASSEMBLY NUMBER TO ABBREVIATION
FOR COMFLETE GESCRIPTION.

W3 . UNLESS OTHERWISE INDICATED:

1834 -0500 RESISTANCE N QHMS. |
CAPRCITANGE IN PICOFARADS.

. INDUCTANCE IN MICROHENRIES

. ASTERISHK { %] INDICATES SELECTED
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> |
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Figure 8-21. A11 RVFR Temperature Controller Assem bly
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RVFA (RUBIDUM VAPOR FREQUENCY REFERENCE)
ASSEMBLY A12 THEQRY

The A12 RVFR Assembly iz a sealed package which
should only be zerviced at the factory. To remove, see
removal instructions. For a detailed discussion of the
frequency standardizing process, see Section 4-1,
Theary.

The A12 RVFR Assembly which produces the frequency
referenca is housed in a tripie magnetic shield to pre-
vent freguency shifts by external magnetic fields.
Isolation from ambient temperature iz provided by two
separate ovens which provide reguiated temperature
for: {1) the Rb® lamp and lamp oscillatar and, (2) the
Rb® filter cell and the BB absorption cell. Qven cur-
rents for the LAMPF OVEN and CELL OVEN can be
maonitored with the CIRCUIT CHECK switch.

The main components of A12 Assembly are as follows:
a. The magnetic shields.

b. The temperature ovens each with a tem-
perature sensor and heater.

¢. The Rb¥ lamp and oscillater circuit which pro-
duces 90 MHz to excite the lamp.

d. The microwave cavity housing the Rb® absorp-
tion cell, the solar cell which detects the light output of
the Rb® absorption ¢ell, and the coupler which couples
the 6.834685...GHz excitation into the microwave cavity.

e, The step-recovery diode which produces the
114th harmenic of 60 MHz -5.315.MHz (6.834685...
GHz) to excite the microwave cavity.

Al12 MAINTENANCE
NORMAL OPERATION
a. Inputs:

1) 680 MMz at approximately 1 V or greater from
A3 Assembly.
mately 20 mV on samea cable.

Approximatgly 18 Vde at J15 (3 and 5) from
A11 Temparature Controller Assembly for cell
and lamp heaters.

Approximately 215 to & mA at J15(8) from A15
Powear Regulator Assembly. This current
creates the magnetic field inside the RVFR to
control its frequency,

b, Qutputs: Under normal gperation with suf-
ticient RF power appiied, the output of A7TP1 will be:

1) At resonance, 274 H at a signal level of ap-
proximately 3 nanoamperes.

8-56

Also 5.315..MHz at approxi--

Slightly off resonance, 137 Hz at 4 signal level
of approximately & milliamperes. |

3)  Completely off resonance, nothing.!

4)  Dc photo induced current of af::)praximately
50pa. ;
|

OPERATIONAL CHECK -

a  Because of the extramely low signal level out-
puts from the RVFR and, because of the specialized
nature of the drive signals, the operational check of the
RVFR requires that the driving and amplifying circults
associated with the RVFR work properly] Thus, the
operational check for the, RVFR may include operational
checks of several Other assemblies.

b. Procedure: !

1} Check lamp and cell ovens by placing a hand
on the RVFR Assembly. It should| be warm to
the touch. Also check CIRCLIT CHECK meter
in the CELL OVEN and LAMP OVEN positions.
Meter should read between 15 and 35 for both
positions.

|
Set CIRCUIT CHECK meter to F'H($TD l. Meter
should read 25 to 50. I it does, s;'o to Step 3.
If not proceed as described ini the Circuit
Checks, Table 5-3, ’

Magnetic field current check. |Use clip-on
milliarmmeter such as HP 428B and measure
output current at A15(9). It should be betwseen
2%z and 6 mA and be controllable ffiom the front
pane! MAGNETIC FIELD control,

NOTE |

Lack of magnetic field currant will not
affect the signal output of the RVFR| This
current controls only the resonaTt fre-
quency of the RVFR.

RVFR signal test:

Connect test setup as shown in ﬁhe following
figure:

RVFR Test Setup

VERTICAL I

ATTPZ

HPIBOA
EXT SCILLOSCOPE
SYNC

HPSOGRA




b s

Set scope sweep to 2 msec/cm and vertical
sensitivity for 50 mV/em. Adjust scope for
external sync from signal at ABTPZ,

Tune OSC FREQ ADJ COARSE for a signal
indication on scope. The narmal indication as
the oscillator is tuned through the RVFR
resonance is the appearance of a 137 Hz sine
wave;, it will increase and then decrease in
amplitude, and become 274 Hz at a lower
amplitude. It will then become 137 Hz which
will again Increaze and then decrease in
amplitude and disappear. If there iz no signal
go to step 5. Tune the oscillator for maximum
undistorted 274 Hz signal, and set CIRCUIT
CHECK meter to 2ND HARMONIC. If reading
on meter is significantly below that which is
normal for the instrument, the instrument
should be completely realigned as described in
LOOP ALIGNMENT PROCEDURE of Section
5-19.

It signal on scope as noted above (or 2ND
HARMONIC as noted on front panel meter) is
excessively noisy, the signal-to-noise ratio of
RVFR should be rechecked as described in
Section 5-26 of the instrument alignment pro-
cedure. It signal-to-noise ratio is not above
250, the RF alignment should be checked per
Section 3-25 of the instrument alignment pro-
cedure. The signal-to-noise ratio should then
be rechecked. If the signal-to-noise ratio is still
less thar 250, the RVFR should be replaced.
Even with a signal-to-noise ratio of less than
250, the instrument will remain on frequency;
however, the short term stability of the instru-
ment will be out of specifications.

If no sighal was obgerved in step 3, it indicates
trouble in cne of several places;

{a) Preamplifier in A7 Assembly not working.

{by RF output from A3 Assembly low in am-
plitude or pi-matching network mistuned,

{€) A1 Synthesizer output off frequency or too
low in amplitude.

No 137 Hz modulation from A8 Assembly.
(e} Defective RVFR.

Items (a) thraugh (d) can be easily checked by
referring  to  the individual maintenance
sections. If these circuits are OK, it indicates
that the RVFR is probably defective and shouid
be replaced. To check these circuits proceed
as follows:

(a) With the instrument set up as shown in the
RVFR test setup illustration and oscillo-
scope setup per preceding step ¢(2), remova
plug A7F1.  Touch the center conductor
of A7J1 with & small piece of metal such

Y AT T T4 3 A s ot
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as a piece of solder. A large s:ignal should
appear on the scope, This indicates the
preamplifier is OK,

(k) Check RF output of A3 Multlpller Assembly
by following procedure In tI'ne A3 Oper-
ational Check, -

(c} Check amplitide and frequency of synthe-
sizer output at end of cable at! A3P5. Am-
plitude should be approxumat‘,ely 100 mv
and the correct frequency canibe found in
Tabla 3-& after noting Thumibwhes! and
slide switch settings on the /—‘41 Assembly.

Remove A3P1 and measure ithe 137 Hz
modulation signal present at the end of the
cable at A3P1, If signal QK at 1his point re-
move and disassembly A3  Assembly.
Check diodes A3CR3, 4, 5, and 6. Recon-
nect cable to A3J1 and +20 V(F{) Check
signal at CR3 {anode).

7) It all tests to this point are OK, the RVFR is
probably defective and should be reqplaced.

A1Z RVFR ASSEMBLY REMOVAL
AND REPLACEMENT

a. Disconnect all external power soun as including
batteries.

b. Remove top and bottom instrumerﬂ: covers.

c¢. Disconnect RVFR cable from A3J4 | on Multiplier
Assembly A3, !

d. Digconnect RVFR cable from A7J1 t)l"l AC Ampli-
fier Assembly AT, ‘

e. Locate the twisted pair of black anhd red wires
from the RVFR Assembly. Disconnect the red wire at
socket XA4 pin 1 and the black wire at )(AE.l pln 1.

NOTE
DO NOT disconnect the diode c*on-
nected betwean XA4{1) and XAB(1).

f. Disconnect A12015 and A12J16 1f‘rom chassis
plugs.
g. Remove four nuts and Iockwasheré heolding the
RVFR unit in place and withdraw the assenqbly from the
top of the instrument, i

NOTE |
When packing for return to the factory,
pack carefully for maximum sh!ock
cushioning and iabel shipping package
“FRAGILE". If possible, use packing
from replacement RVFR unit.

h. Handle replacement RVFR agsembly carefully
while unpacking and installing. Note two resistors pack-
aged with this Assembly. These are the calitlration resis-
tors for the A11 Temperature Regulator Assembly and are
required to provide proper operating temperatures for cell
and lamp areas of the replacement A12 RVFR Assembily.
Ingtall the A12 Asssembly in-the revarse order pf the above
removal steps, making sure the four lock washers are in
place.
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i. Remove the A1l Temperature Regulator ¢ir¢uit
board and repiace A11RS5 and AY1R6 with the new R3 and
RE calibration resistors.

j. Install new Power Supply Regulator Assembly
supplied with replacement RVFR Assembly.

k. Locate the twisted pair of black and red wires
from the RVFR Assembly. Solder the black wire to pin 1
of socket XAB and the red wire to pin 1 of socket XA4.

|. After the A12 RVFR Assembly has been replaced
the instrument should be turned on and warmed up for at
teast four hours before following the LOOP ALIGNMENT
PROCEDURE in paragraphs 5-19 through 5-31.

NOTE

if tha A1 synthesizer thumbwheel set-
ting are changed or service is performed

" on A4, allow 1 minute of recovery time
hefore attempting to place in the con-
tinuous operation mode.

BUFFER AMPLIFIER ASSEMBLY A13 THEORY

This assembly has two buffer amplifier circuits which
deliver 1 volt {into 50 ohms), 5 MHz outputs, One out-
put goes to A1 Synthesizer Assembly and the other out-
put to front and rear 5 MHz output jacks.

R1 provides a 50-ohm input at J1. Buffer amplifier stage
Q2 amplifies the input 5 MHz signal for & 1-volt, 5 MHz
output at J3, Buffer Amplifier stages Q1 and Q2 provide a

1-valt, 5 MHz output at 4 for the rear § MHz output and at
J2 for the front panel 5 MHz output. Additionally, Q32 out-
put is rectified by GR2 and flitered by C11, R17, and ci2
for a do output to the 5 MHz position of the CIRCUIT
CHECK meter. Bias voltage forall three amplifying stages
is provided by Zener Dicde CR1. Selected capacitances
C7 and C8 pravide tuning for T1 and T2 respectively. The
+20 volt supply is decoupled by L1 and C1.

A13 MAINTENANCE

NORMAL OPERATION
a. Input signal is 1V rms.

b. Output at J3 is approximately 3V peak-to-peak
into an open circuit.

c. Output at J4 and J2 is 1V rms into a 50 ohm load.

d. OQutput at C2 is approximately 90 to 120g a for
operation of front panel meter,

No adjustments are provided,

ASSEMBLY REPLACEMENT

No adjustments are needed after repair or replacement
of this assembly.




~~y
W
O
™~
N
ﬁ
ol
&
B!
S
™~
L

P

.
hodt T

-y

b

- RIQ.
- . RB.

e G4

‘ORI

-« RS .
c3

ez

for's =i

R ‘
. .CB ‘

R3S .
ci

RIS

TI
Lt

B g e




F /¢ go)% S/L//Tc)o,(‘j

Al2 RVFR ASSE

AlZA2
RUBIDIUM LAMP

_
!
_
|
“
u
_
_
*
I
_
!
|
_
_
!
_
_
_
_
|
L

Al2Al SPECTRAL LAMP OSCILLATOR BOARD (0s085-6004)

193965-6005)
r 1

HARMONIC
GENERATOR

MULTIPLIER

FROM
A3J4

—

Al3 BUFFER AMPLIFIER ASSEMBLY (05065-6020HNOTE 1) _ o

Al3AlI BUFFER AMPLIFIER BOARD (0s085-6020)

J3

SYMTHESIZER

-
7y T0
REAR PANEL

5MH
3

-
o

Jq

SMHz DC
TO METER

L

Q2
(854-0005

jalell:]

1854~

v

]

A2 *

Rg

R

Q00 iau

Ql
1854~0005

R4
1]




a
@O b) [ o
L3 by ¢ = o
0 0
o C T {o @ & = :
o ® m{T i L= T 3 S E «
o C = i L1z m ©
@ T oo S20x- {& o
[T T @
- £ C
g3 2 <
>
o m <+ o=
c a M 1 Ea
SN | o S i
- B =
> w <
. oy
o T > = <o
@ Fab E c =
K= F4-= ol n] + <
= T G0 Wi 2 < | o L
E.> o 8w b a 3 & &
3 FoOw . w e N I |Me
@ Fwey L gz 4w a T (N o o
e Foy a Zia w3 O o~
b 23%F L83 Y3 u = -
5 o Soot S29SE o> o & <
= OF = = m (=]
@ w Herf “xag Fw 5§ "
X b Z8.0 WOLE 23 a o e o ™ H
PRI S Snil: 3 - SN 7Y - s ! o
&) C 9w gz Z2& 5 z| g z P ol
= o o E=," CW 4 o of a = b
- wwFEw &k Gy 22 b = = x « w
3 oESE Whro 9 v & e
azu T24Z 3 ui )]
Q 7] = bakad L5 o T = -
o Sr55% O oE xiu 2 F °
ZzeZ oa wgz W & =
© B228 fnis £8 < - i1y >
bl Las Lf w Z W i —
Cnng Jx0% £F ¢ o wl 9 _ L
s Z wo © 4 o] = 0
cLaE 3 o =z - 2 a
. . . i
- oi i < w o
w
('
w P
*|
o o 0w
a |le 1_1
(SR 20
A
L
& o =
Ed = e} 1
— 5o W o o
L w = 4 o=
\d\u
- >
Afhl o S
LT} -
0 . @l \% wit
ir -~ 3 ya
o1
eL 5E
L :
D\u - g b
0T oD \nl_. \MW_Q) — PRS- IuLm.le.l
a4 Fa g = IGEE ° 2 8 8y @ L
. x w SwE¥ = = = = = Zpid
z “/ H‘IINM = Tala < 4 = =% I wobla
- N [
3 el WF o~
B - s ~ w o
oK
Ll S 4

PuETI S0

S mm}
\Jo/ g8
:
e . = e
\J o Mﬂi " _
, 5 7l ||
I\ = Z 2 P
> 0
. = e I
\5 T IS S N
) y 1 <4l £ g F
ﬂ x) W o
: _
|
_
_

TO METER

ENERATOR

HARMONIC

NTHESIZER
ONT PANEL
AR PANEL
i SMHz DC



Model S065A
Circuit Diagrams, Theory, and Maintenance

LOGIC ASSEMBLY A14 THEQRY

Logic Assembly A14 menitors various circuits and con-
trols front panel CONTINUQUS OPERATICN and
INTEGRATOR LIMIT lights. These two front-panel
lights give a constant indication of instrument oper-
ation. A14 Functional Diagram is a diagrarm of the A14
Logic Circuits.

The separate logic functions fed to Al14 are listed,
together with the normal and abnormal conditions
which control the CONTINUQUS OPERATION and
INTEGRATOR LIMIT lights, in the table of A14 logic
inputs.

With a normal "on frequency” condition, CR13 input is
"H" with CR13 conducting, Q18 conducting, and the
CONTINUOUS QPERATION light on. At this time, all
stages connecting to CR13 input are nonconducting.
When Q4, Q14, or Q7 conducts in response to a “no go”
logic input, CR13 input goes "L” and stops conducting,
Q18 turns off and the CONTINUOUS OPERATION light
goes out,

(14 is noninverting so that a "H” input in normal oper-
ation corresponds to a “H" at Q14 output which con-
nects to CR13. Carrespondingly, Q15 input is “L" for
normal operation, Summarizing, the conducting tran-
sistors for a normal “on frequency” condition are: Q8,
Q9, Q6, 8. O10, (12, Q3, and Q18 CRI13 also con-
ducts. Noncondueting transistors for 2 normal “on fre-
guency” condition are: Q16, Q4, O15, Q14, @2, and
Q7.

A14 Functional Diagram

The cell oven and lamp oven inputs are thé voltages at

the inputs to the cell and lamp oven heatears.

Since these

heaters are connected o the de supply voltage (+22 to
30 volts) these inputs go "L with an increase in heater

current and *H' with no heater current,

With a cell aven "no heater” condition, the cell oven
input is near zero volts and Q5 is turned off inpressing
an "H" signal on Q15 and the CONTINUOUS OPER-

ATION light is turned off.

The lamp oven input works in a similar manner as the

preceeding for a "no-heater” condition wi
Q12; and for an “over-heat” condition with Q

The 2nd Harmonic input to Q3 is a positive
when “on frequency” resulting in a normal
Q15. When the system is not operating ¢
2nd harmonic drops out, Q3 input is “L" and
“H" at Q15 input turns off the CONTINUY
ATION lamp.

The Synthesizer lock gignal input is enly p

th Q10 and
g,

y dc voltage

1" input to

orrectly and
{ a resulting
DUS QPER-

resent when

there is no phase lock in the Synthesizer Agsembly and

consequently the synthesizer output is “off
The Synthesizer “no go” input is “H" which

to conduct, delivering a “L" input to Q14 an

TINUOUS OPERATION light is turned off.
The light disable function. that comes from
TION switch is developed when the FUNC
is placed in OPER connecting +20 volts to
sult is a short-duration positive pulse at G

' frequency.
causes Q16
d the CON-

the FUNC-
TION switch
2. The re-
4 input. Q4
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A L, AP,

output is a negative spike which turns off CR13. If all
inputs to A14 are "go" at this time, the LOGIC RESET
pushbutton will cause CR13 to conduct when it is de-
pressed. Q18 will then conduct turning on the CON-
TINUOUS OPERATION light. This circuit insures that
the CONTINUQUS OPERATION light will not come on
automatically when the FUNCTION switch is set at
QPER.

At the fundmental error input, there is no 137 Mz signal
when “on frequency”. 137 Hz appears for an “off fre-
quency” condition. After amplification by Q2, the 137
Hz input is rectified by CR? and CR2 to provide an “H"
input to Q7 which delivers a “L” input to CR13 to cut
it off, thereby disabling the CONTINUOUS OPERATION
light.

AT4 MAINTENANCE

NORMAL OPERATION

The A14 Assembly monitors several voltages throughout
the 5065A and either extinguishes the CONTINUOUS
QPERATION light or ¢nables the INTEGRATOR LIMIT
light it these voltages should deviate from prescribed
limits.

Loss of the continuous operation light means that the
2065A is probably off frequency. The light will not come
back an by itself; the logic reset button must be pushed,

NOTE

If the A1 synthesizer thumbwheel setting
are changed or service is performed an
A14, allow 1 minute of recovery time
before attempting to place in the contin-
tinuous operation mode.

The table below summarizes the normal and abnormal
voltages that operate the A14 Assembly.

Al14 Qperating Voltages

| Model 5065A

Circuit Diagrams, Theory, and Maintenance

|
QPERATIONAL CHEGK '

8. Remove ac and dc power,

b. Remove A11 Asgsembly and mour'it on extender
board. i

¢. Reapply power and wait a few minutes for
instrument to stabilize. Press LOGIC RESET button.
Continuous QPERATION light will come dn,

d. Setmeter to CELL OVEN.

. Momentarily short Q5 collector (césa) to ground.
The meter should fall to zero and the CONTINUOUS
OPERATON light will go out, !

f. Push logic reset button. Momen‘t‘arily short Q5
base o ground. Meter reading should| increase and
CONTINUOLUIS QPERATION light will go put,

|

9. Press LOGIC RESET button. Set rLﬁeter to LAMP
OVEN, Momentarily connect Q6 colledtor (case) to
ground. Meter should drop to zero and GONTINUOUS
OPERATION light will go out, ‘

h. Press logic reset button. Momeritarily connect
Q6 base to ground. Meter reading will| increase and
CONTINUOUS QOPERATION light will go Qut.
|

i. Remove ac and dc power and repllpce A1l in its
socket, Restore power. |

j-  Perform checks of Paragraph 5-31(g).

Signal Source Normal Voltage

INTEGRATOR
|irmit Light
On At

Voltage Required to
Extinguish CONT. QP Light

2nd Harmonic Approximately

=1.1 Vde

Signal Leval

8 Vde

Cell Oven Vaoltage

18 Vde

=5 Vde

1 Vde Less than Pin 7

Lamp Oven Voltage

15 Vde

<5 Vde

1Vdc less than Pin 7

Synthesizer Lock
Alarm Circuit

=1.56 Vde

5 Vvde

Function Switch

20 vdc

20 Vdc + Pulge

137 Hz Error Signal

AC Noise

12V p-p

Quartz Oscillator
Control

=14 to +7 dc

2.5 Vde or
-5 Vdc
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A14 Logic Table

Function

Nermal Condition
{Continuous Operation Light On)

Abnormal Ceondition
(Causing Continuous Operation Light Qff}

Cell Qven (Qven
Off Signal)

Positive Voltage Approximately Halfway
Batween Ground and Dc Supply Voltage

“H"* causing QB to cut off and deliver
an "H" input to Q15

Cell Oven {(Qven
Cwver-Heat Signal)

Same as above

“L" causing Q5 to cut off and deliver
an *H" input to Q15

Lamp Qven {Oven
Off Signal)

Same as above

“Hm* causing Q12 to cut off and deliver
an “H" input to Q15

Lamp Qvean {Oven
Over-Heat Signal)

Same as above

“L** gausing Q12 to cut off and deliver
an “H” input to Q15

2nd Harmonic Signal

“M" whan “On Frequency”

“L" for absence of 2nd Harmonic when
“off frequency”

Fundamental Etror
Signal (137 Hz)

“L " for minimum 137 Hz when
“ON Frequency”

“H" for large amount of 137 Hz when
“off frequency”

Synthesizer Lock Signal

"L for absence of synthesizer logic input
when “On Frequency"

“H" Synthesizer Lock Signal present
indicating: (1) No Phase Lock
(2) No 5.316..MHz

Light Disable Signal

When +20 volts connects to G2 in the
OPER position of the FUNCTION awitch,
resulting positive spike is inverted by Q4
far a “no-go’ negative spike which latches
CH13 off and digables the CONTINUOUS
OPERATION light unti! the LOGIC
RESET pushbutton is depressed toturn
on CR13 ‘

"With respect to narmal voltages.
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OI065 -0~ 26

REFERENCE DEJIGNATICNS

CAPACITANCE IN PACOFARADS

ASSEMBLY NUMBER TD ABBREVIATION
RESISTANCE IN OHMS;

FOR COMPLETE DESCRIPTION,

REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE ABBREVIATED, ADD
2. UNLESS OTHERWISE INDICATED:

I

Figure 8-23. A14 Lopic Assembiy
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POWER SUPPLY AND REGULATOR CIRCUIT
A15 THEORY

The A15 Power Supply and Regulator Assembly pro-
vides regulated +20 V.

In addition, there are three other power supply cir-
cuits in the A15 Assembly:

a. The full-wave bridge rectifier, energized by
chassis=-mounted T1, which delivers +24 to 32 volts to
the LC filter consisting of chassis-mounted L1, C1,
and C2,

b. The magnetic field regulater which supplies dc
current for the magnetic field winding in A12 RVFR
Assembly according to the setting of the MAGNETIC
FIELD control on the front panal,

e. The -20 volt supply.

in the +20 volt reguiator, +24 to 32 volts connects to
chassis-mounted Q1 and through A14(4) to the +20
volt regulator circuit. Regulated +20 voits connects to
the voltage adjustment R17 which controls (Q5A bias,
The other side of differential amplifier Q5A and B is
stabilized by Zener dicde CRS to provide a 9 vaolt refer-
ence. Q5 output iz amplified by FET Q4, used as a
source follower, and A1501 to provide bias control of
chassis-mounted transistor Q1. In this way, Q1 cutput
is held at +20 volts. Overcurrent protection is provided
by the voitage drop of R2 which biazes Q3 to drive Q2
and Q1; this turns off Q1. Ripple in the output at A15(8)
is minimized by L2 and G11.

Full-wave bridge rectifier CR1 through CR4 is part of a
hasic power supply which includes chassis-mounted in-
put transformer T1, ang LG filter C1, C2, L1 and C7.
The 24 to 32 volt output connects through a blocking
diode an A18 circuit board to the 24 and 32 volt input
of the +20 volt regulator circuit,

The magnetic field regulator consists of differential
amptifier Q6A and B and Q7 which drives the magnetic
field winding in A12 RVFR Assembly. This circuit
works with the front-panel MAGNETIC FIELD dial to
produce linear contrel of the resonant frequency of
A12 RVFR Assembly. Since the resonance frequency iz
not directly proportional to magnetic field control, fixed
resistances RE and R12 pad the MAGNETIC FIELD
potentiometer {R6) to provide the required linaarity.
Series reference resistors R10 and R11 provide Q6B
with voltage information proportional to magnetic field
winding current. Q6 differential amplifier drives Q7 to
equalize Q6A, B base voltages. In this way, Q7 collactor
current through the magnetic fieid winding is a direct
function of the voltage impressed on Q&A base by the
front-panel MAGNETIC FIELD control,

8-g4

In the -20 volt supply, +20 volts energizes 1
transformer inverter circuit of Q8, Q9, ar

CRE and 7. C9 provides filtering. -20 volts

he saturable
d T1. The

cannects to

approximate 2 kHz output of T1 is full-wawl rectified by

the output at A15(11) through voltage re
whose base iz referenced at about -20 vo
and B, and CRS.

A15 MAINTENANCE

NORMAL OPERATION

ulator 10,
tz= by CR9A

The A15 Assembly supplies the following voltages and

currents to power the 5065A,

Voltage |

Gurrent

& +20V .2

8 +20 Vv

1 20Vt .2
1,9 Adjustable +210 4%

700 mA
130 mA

SHto BmA

25 mA,

In addition, the A15 Assembly has gver:
tection circuit in the +20 V line.

OPERATIONAL CHECK

a. Using a de¢ voltmeter, check voltag
8, and 11. They should be as shown in the

b. Connect voltmeter to pin 1 and
adjust MAGNETIC FIELD diat from 9 to 1
should be approximately as shown in the ta

NOTE
Be sure to note setting of MAG
FIELD dial before making this adjus

current pro-

es at pins 6,
above table.

{see NOTE)
0. Voltage
la.

NETIC
tment.

The dial should be raturned to that setting

after this tegt, ‘
REPAIR AND ASSEMBLY REPLACEMENT

do this place the A15 Assembly on the ex

ander board

After making repairs, A15R17 should be anusted. To

provided and adjust R17: so that the volta
is20VE.2V, 1

e at A15(6)

When replacing A15 the output valtage s

ould be ad-

justed as described above. In addition, A13R10 and R11
should be removed from the old board and instalied on
the new one. This will haip maintain the same magnetic
field calibration.
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RESISTANCE IN OHMS;
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Figure 8-24. A15 Power Supply and Regulatar Assembly
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DIGITAL DIVIDER POWER SUPPLY A6 THEORY
The A16 module has three basic circuits:

a. Inverier and regulated power supply that
supplies a +4.2 V output, and a +13.3 V zener-stabilized
and filtered output for use in A16 circuits.

b. Blocking oscillator and output amplifier that
supplies the 1 PPS tick pulse to the 1 PPS output jack.

¢. The clock movement amplifier that supplies a
push=-pull square wave output to energize the clock,

The saturable-transformer, inverer oscillator of Q1,
02, and T1 is powered by +20 V that is filtered by L1
and 1. R1, C2, and CR1 are a start circuit. R2, RI,
C4, and C5 provide fast response, but limit average base
current to improve inverter efficiency. Inverter fre-
quency is about 1 kHz. Inverter output to the +4.2 V
ragulator is +&.5 V, full-wave rectified by CR2 and CR3,
and filtered by C6.

in the regulator circuit, differential amplifier Q4 and
(16 compares a reference voltage developed by voltage
divider RS and Ré& with the feedback dc voltage at the
maovable tap of +4.2 V control R13. Thus, the dif-
ferential amplifier derives an error voltage. This error
output at Q4 collector controls Q5 through Q3 to hold
the regulated output at +4.2 V. Bypass elements R7 and
C10 at 5 base prevent oscillations. Further filtering
for large toad surges is provided by G17 and C18, with
C17 providing high frequency filtering.

The second output of T1 energizes full-wave bridge
rectifier CR4, 5, 6, and 7 to supply a positive de output
which is fitered by C7 and zener-stabilized at +13.3 V
by CRE. Several elements of RC and LC filtering
provided circuit decoupling.

Input 1 PPS pulses to the output tick blocking oscillator
couple through J2 from AS Digital Clock. Diode CR15
at 7 base blocks any negative component of the input
pulse. Q7 drives blocking oscillator transformer T2 and
feedback to QB provides the regenerative action.

e R R B S R

Diode CR9 protects Q7 and QB callector junctions. In
T1 output, CR1 provides isolation. Selectable resistor
R15 determines the output pulse width. ODutput tick
pulses are provided by emitter followers QP and Q10.
Zener diodes CR11 and CR12 limit output pulses to 10
volts peak. Q10 cutput is not used. Q8 outppt feeds the
1 PPS output jack.

1 PPS drive pulses connect from A& Digital Divider
through J1 to 1G1 of the clock movemnent amplifier. 1C1
provides flip-flop action and furnishes a pugh-pull out-
put to ciock amplitiers Q11 and Q12. The push-pull out-
put of power amplifiers Q11 and A12 conpects to the
front panei clock and g limited to 10 V peak by zener
diodes CR13 and CR14.

A16 MAINTENANCE

NORMAL OPERATION

The one-shot multivibrator output from ABA4, provides
triggering for the Blocking OQscillator, This output is
amplified and appears at J3 and a 1 PPS, 20 ps, +10V
pulse.

for A5 integrated circuits. Transistors Q1 and Q2

The power inverter provides +4.2 Vdc an'E;'la.S Vdc
produce a 2 kHz pulse through T1 to the power supplies.

The autput of A3Q15 is applied to clock mgvement flip-
flop 1C1. This flip-flop drives amplifier G171 and Q12
which drives the clock movement.
QOPERATIONAL CHECK

With unit power on, check with a dc voltmeter, for +4.2
V£ .1 Vacross C17. Check for a +10 V, 20 gsec pulse at
A16J3.
TROUBLESHOOTING

Digital divider power supply commen is izolated from

instrument common. To observe waveform)
ure divider voltages, divider common may
to instrument commen  for troubleshoot
adverse effects.

5 and meas-
e connegted
ng with no
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CLOCK DISPLAY ASSEMBLY A19

The digitai clock is a solid-state 24 hour ciock with a seven
segment LED (light emitting diode: display. It indicates
time in hours, minutes. and seconds in synchronism with
the S06DA generated 1 PPS signal. Time may be sat and
synchronized using the HOLD, SLOW/FAST, and SET
switches.

The required inputs which enable the clock 1o operate are
connected to the ciock by five wires, These are:

1. Unregulated +28Vdc from the 5065A used to generate a
regulated +5Vdeo and used exclusively to drive the display.

. Regulated +12Vdc from the AS assembly used exciy-
sively to operate the CMOS circuits in the display,

. 1 PPS signal from the 58061A used to synchronize the
clock and increment the display.

. AC line sense signal from AZ(9) turns off the display
portion if instrument AC power fails or is removed, To
display time, when AC power is not available, the clock
front-panel STANDBY READ must be pressed.

. 1 PPS and 12Vdc common. Circuit ground connects to
the chassis through the LED digital clock circuits,

Two Circuit boards make up the A19 Clock Display: the
A19A1, Regulator/Driver (located at the rear of the A19
Assembly), and the A19A2, Display board.

A19A1 REGULATOR/DRIVER, GENERAL

The A18A1 Assembly contains two separate circuits, The
regulator portion takes the unregulated 28Vdc fram the
5065A and regulates it down to +5Vdc to provide power for
the display light-emitting diodes. The driver portion takes
the 1 PPS signal from the 5065A and shapes it for use by the
clock accumulator/driver ship on A19A2. These two sepa-
rate circuits are described in the following paragraphs
under appropriate headings.

The regulator portion of the A19A1 Assembly consists of
U2, @3, Q4 and associated components. U2 is a switching
regulator circuit that contains the switching oscillator, vol-
1age reference, and switching transistor drive circuitry, The
+5V regutator output voltage is sampled through R13 at
H2¢11. This voltage is compared to the reference input at
L2121, U1 adjusts the amount of time Q3 conducts based on
whether the output voltage (+5V1 iz too high or too low,
Ca, L1, ang C10 form a filter to keep switching transients
out of the 5065A power supply. RS and C7 set the switching
frequency of the regulator, U2 provides a regulated +5Vde
at pin 16. This voltage provides the reference as well as
providing power for Q2. L2 keeps current flowing to the
load when Q3 is oft. C14 and C15 filter the +5Vde output.
The circuitry of G2 turns off the power supply to conserve
power when the BOS5A is operating from battery power.
Linder normal operation, when ac power is applied. zener
diode CR1 conducts turning on Q2. This allows U2 to oper-
ate normally. When ac powaer is lost, Q2 turns off, forward
biasing CR2 which in turn prevents the power supply from
operating.

Pressing the STANDBY READ switch enables power supply
cperation, lighting the display. Current limiting and over-
voltage protection is provided by Q4 and CR32, respectively.

B8-68

The Clock Driver portion of the A18A71 As
in the following manner, A short {150 nseq
{=1V) is applied to the input of Q1 fron
This pulse is amplified (by Q1) and shaped
The output of U1 goes to AT7A2 where it

sembly operates
) low level pulse
nATBAT (WHT).
by 555 timer 1.
drives the clock

accurmulator/display 1C. In normal operation U1 behaves

like a one-shat multivibrator outputting on
input putse. When the SET pushbutton isa
runs, and generates a signal whose frequg
position of the SLOW/FAST switch. In
quencay is approximately 80 Mz, 600 HzZ in
frequencies allow the hours, minutes, ang
display to be easily set.

A19A2, CLOCK DISPLAQY BOARD

The clock display board consists
chip, a fransistor array, a buffer amplifier
transistors, and six LED displays. This ass
is to accurnulate and display time-of-day

The MOS circuit U1 normally operates fron
enabled to operate by the 1 PPS signal
grounding the “siow set” line at U117 .
PP3 input to form the hours, minutes, and

e pulse for each
ctivated, U1t free-
ncy is set by the
SLOW, the fre-
FAST, These two
seconds on the

of a MOS ciock
array. four driver
gmbly’s function
in synchronism

. with the instrument’s 1 PP5 signal. Operation is as follows.

nSooré0Hz. Itis
from A19A1 by
B4 divides the 1
zeconds count,

In addition. it formats the output so that this count may be

displayed on a seven-segment strobed LE
The time display signals from U1 are ¢
parts: -

1. The digit enable signal

2, The multiplexed séven-segment signai

The digits enable signals from U1 are:
Pin 23:
Pin 24:
Pin 25:

tens-of-hours,
units-of-hours.
tens-of-minutes.
Pin 26: unitg-of-minutes.
Fin 21: tens-of-seconils.
Fin 22: units-pf-seconds.

F display,

nmposed of two

These signals enable the LED displays through U3 gates,

and allow the multiplexed seven segment ¢
the correct display segment,

utputstoturnon

The “segment enabling; signals” are buffgred through U2

stages and applied to the LED displays. Th
of an individual number display are ena
fram U1 18t 12 while the display itself is
of the LN 271 to 26 outputs,

us, the segments
bled by outputs
urnedonby one

The multiplexed seven-segment signalls from U1 are shown

below,

Legend:

Fin 6:
Pin 7:

for segment a.
for segment b.
Fin 8 for segmeént c.
Pin 8. for segment d.
Pin 10: for segment 3.
Pin 11: for segment 1.
Pin 12; for segment g,
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Repairs

Before attempting repairs, perform the following proce-
dures:
NOTE

Some of the circuits on the CLOCK DISPLAY
asgsemblies are CMOS, Use high Impedance
test equipment when checking signals, Pre-
cautions should be taken when removing or
replacing these clrcults to prevent damage
from statlc charges.

a. Momentarily set front panel DIVIDER MODE switch to
START.

b, Check CIRCUIT GHECK meter in 1 MMz position for
reading of approximately 40. if reading not present, trou-
Bleshoot AG assembly,

c. Check front panel 1 PPS output, If not present, trou-
Bleshoot AS assembly.

d. If the display is not lit, press STANDEY DISPLAY
switch. It display lights and operates narmally. the instru-
ment 5 not operating from AC power. This condition is
normal. it the display does not light when the STANDBY
DISPLAY switch is pressed. perform troubleshooting pro-
cedures described below,

&. Foad A15A2 Clock Display Theory of Operation.

A1% Aszembly Removal

Frior to removing or reinstalling the Clock Display, turn off
all operating power. Wire and cable length to the clock
panel or clock rear board is sufficient to permit removal of
the ¢lock without disconnecting these wires or the cable.
Place the clock on a pad or cloth to minimize scratch
damage or shorting of circuit traces. Then, proceed as
follows:

a. Turn off all operating power.

b. Remove the instrument top cover. In Option 003
disable the internal standby battery.

€. Use a 5/1¢" spin-type wrench and remove three
5/18" nuts which secure the clock to the instrument
front panel, Retain the nuts for reinstallation,

d. Press at the bottom-rear then at the top-rear of the
clock until it is loose.

e. Carefully remove the clock. Gently pull the connected
wires and cable forward and set the clock on the work
surface.

f. With clock assembly removed, connect a jumper,
or clip lead between the clock chassis and the instrument
chassis.

g. Belore applying operating power ensure that the
exposed LED Clock boards and wirgs are not in contact
with any maetal objects or surfaces. Apply operating power,

h. To reinstall the Clock Display, turn off all oper-
ating power, In Option 003, disable the internal standby
battery.

I
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i, Perform steps bto e in reverse ordef. [See Note.)

NOTE

While installing the clock into the ing
front panel, check that wires are not pin
screws or metal work, Position the wi
neat appearance after installation.

j.  When clock iz reinstalled, apply p
time as described in paragraph 3-28 of the
ating and Service Manual,

Troubleshooting
General

Procedures in this section describe fault iy

circuit board level, disassembly of the cloch,

shooting information for each of the three
Clock System Troubleshooting

To perform the foliowing tests, remove the
instrument and connect as described in A1
REMOWVAL,

A19A1 Power Supply Check

NOTE

All voltages measured with respect to
ment chassis.,

a. Measure voltages indicated beiow. Be
£hassis is grounded to instrument chassis.

LOCATIOf

A19A1P1(3
A19A1(R)
A19A1P1(4

VOLTAGE

+26 +4vdc
+12 Z2Vde
+5 *.5Vdc

b, If the +28 or +12 volt supplies are oul

trument
ched by
es for a

pwer and set

S3065A Oper-

olatian to the
and trouble-
ircuits.

lock from the
6 ASSEMBLY

instry-

sure 1o clock

of tolerance,

A i

troubleshoot the source of these voltages. If the + 5V supply

is out of tolerance. remove the A19A2 Assem
ure the voltage again, If voltage now is corrg
iz,
110 1f voltage remainsg out of tolerance,
A19A1 5V regulator assembly,

2 If voltage is now correctitindicates
impedance on 5V line or defective curren
troubrleshoot 5V line and circuits on A19
V. If these are OK, check current-limit ¢ir

NOTE

bly and meas-
Cl, go 10 step

troubleshoot

A short or 1ow
t-limit circuit:
A2 which use
cuit of A19A1,

An external 5V can be used in place of A19A1 output.

G. Check fer +1V, 150 nsec, 1 PPS signal
Be sure Clock Display chassis is grounded

Bt AT2AT W
o instrument

chassis. If pulse not present, troubleshoot A5 Digital Di-

vider Aszembly.

d. Cheek for 12V, .2 ms, 1 PPS signal at A13A1P1(5), If
incorrect or not present, check circuit of AT3ATUT.




Modef 5065A
Clrcuit Diagrams, Theory, and Maintenance

A19A2 Clack Uisplay Check

a. I digplay is not lit go directiy to "Dispiay Mot Lit" step
b. 1f display is lit but not fungtioning correctly, proceed as
follows:

1. Check for 1 PPS signal at A19A2U1(18). It should
be as shown on schematic. Hf net, troubleshoot Driver
Circuit of A19A11)2.

2. Check operation of digit and segment drivers UZ,
U3 and C11 thru 6. If these check OK, replace U1. See
Note 4 on Figure 8-26 for typical waveform.

b. Dispiay Not Lij

1. Check voltage at A13A2{4). |1 should be 5V +.5Vd¢,
If incorrect, troubleshoot circuit of A1BAZU.

2. Check +13V input at A19A2(E). } should be the
same as measured at “R" terminal on A18A1. H not,
check continuity of +12V line from A19A1 to A19A2,

3. Substitute a new LED in one of the display posi-
tions. ‘ :

4. Troubleis in A19A2U1 or 2. Check for switching

waveforms at U1 (6-12) and (21-26). Check for switch-
ing wavetorms at U2 and U3 outputs. See Figure 8-26

for typical waveforms,

FRONT PANEL




FIC §-26 SHT /oty

[ T I LT

A19 CLOCK DISPLAY
SIDE VIEW

AT19A1
REGULATOR
DRIVER

Al12A2
CLOCK DISPLAY.




FJJ-.&”JKJS/?/_J 9)0/‘/(/

AI321 REGULATOR/DRIVER CIRCUIT BOARD ASSY (050€1-6146) (SERIES 1740

REGULATOR .
Li F2 (GPAREFus oo

o

UNREGULATED = 2 BYDG (LB U/RED 200y

WHT/BLU/RED } "'_ch -

FROM A% {R) "vra.lu

Fl

1
I

COMMON (BLACK) BLX
FROM A5 |

RY
100K

1

f N

| Ré N v ot

1560 . WHT/RED 4]
AC SENSE - 29vypc @ WHT/REQ/ORN Ay _ 3 K STARDEY gfau
(WHT/RED/ORN) J— READ ;7,\
+
cz

J
FAOM AZ(9) 5 PronT |

il %@;ffij

= MONDSTABLE/ASTABLE MULTIVIBRATOR

R43VOC (RED) o
o
FROM 4l i ® L

TU

B
RESET YEC
b

MA43STER [FPS [WHT)
FROM A6

CLOCK DRIVE

—

CHASSIS ¢ONNECTED
8Y CLOCK MTG 3TUDS.




PARE FUSE

oo P/
Fi Fl

I

RFI, 10K SEGWENT A

SEGMENT B

SEGMENT C

SEGMENT ©
SEGMENT E

SEGMENT F

SEGMENT G

2 3
]

2 R
r2I1B0 3

[

b

MODE
SEL

MUX TIMING

IN

MULTIPLEXED DIGITS
7- SEGMENT QUTPUTS ENADLE
SEE WDTE ®& SEE NOTE B

ul

CLOCK ACCLMLLATOR
DISPLAY DRIVER

HOLD
IM

-E-O 12
3 | | BLD

5—0 [1+) ouT
Ll b

—lnz| o2l

FAST SLOW
SET SET

.| "
CLE DRIVE =i

-— IFPS

1

SWITCH MEMNTING
BRAGCKET

!
I
I
l

NOTES

|. REFERENCE DESISNATIONT WITHIN THIS
ASSEMBLY ARE ABBREVIATEDR. ADD ASSEMBLY
NUMBER TQ ABBREVIATION FOR COMPLETE
DESCRIPTION.

UNLESS OTHERWISE INRICATED
RESISTANGE IN OHMS}
CAPACITANCE 1IN FARADS
INDUGTANCE IN HENRIES

T-SEGMENT DISPLAY, TYPICAL DS
THRU D56

SAME 5EG]
GIVING A
FORMS W

CLOCK Rh

. LEGEWD
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“— MINUTES “— SECONDS

APPROXIMATION OF DISPLAY AND SEGMENT
SWITCHIMG WAYE FORM IN SOME CASES THE
SAME SEGMENT IS OFF IN ALL DISPLAY
GIVING A STRAIGHT LINE WAVE FORM. WAYE-
FORMS WILL CHAMGE EACH SECOND WITH
CLOCK RUMNING.

8%, LEGEND: {8 POST TERMINALS
© WIRE SOLDERED IN BOARD

Figure B-26. A19 Clock Display Assembly
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