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- MANUAL CHANGES

MANUAL IDENTIFICATION

Model Number: 866324
Date Printed:  May 1972
Part Number: 86632-90009

This supplement contains important information for eorrecting manugl errors and for adapting the manual to
instruments conisining improvements made afler the printing of the manual.

To use this suppiement:
Mazke all ERRATA corrections

Make all appropriate serial number related changes indicated in the tables below.:
w

Serial Prefix or Number —____ Make Manual Changes came, oo Sertal Prefix or Number . Make Munual ChENZES mmm
ﬁmmomm, 156,159 | 1 ‘ 14050 | 1 through 7 ‘
1141A00161 to 00200 | 1,2 13181 1 through 8.
1214A - 1,2,3 o -

12364 1 through 4
1238A 1 through b
1240A 1 through 6

P NEW ITEM

ERRATA

Page 1.4, Table 1-3: .
Change the alignment tocl SUGGESTED MODEL
to HP 8830-0024, - '

Add, under MINIMUM SPECIFICATIONS and
SUGGESTED MODEL:
Adapter, O3M/OSM right angle HP 1250-1249
Adapter, OSM/BNC HP 1250.1200

Page 8-10, Figure 8-9:
The answers to the guestion, “Is the AM intercon- 1
nection from the Model BEB324 to the RF Section 13
eontinuoyus?”, should be transposed. i

10
Page 8-13, Figure 8-10: ;
Add Note 4: The wavefonns and voltages are nor- U ]
matl for the following control seltings: MULTIPLEXER
SQURCE.. INTERNAL — 400
M X10 y
MODULATION LEVEL .. .. 50 ' FM SEN3E

Pagu' 8-15. Figure 8.12 (Service Sheet 2):
Change the Tigure as shown in the partial schematic
diagram.

Figure 8-12. Pgrtial Schematic of the
P Change A7J1 pin Pto R and pin R to P; A2 Assembly

XA2pinltoBandpinBtol,

NOTE

Manusl shange supplements are revised as often as necessary to keep manuals as eorrent and dceurate a8 possible
Hewlelt-Packyrd pecommends that you periodically reguest the latest edition of thiz supplement. Free copieg are availabie
from all HP offiges, Whett reguesting copies quote the manval identiflication information from your supplemeont, of the model
tumber and pring date from the tidle page of the magual,

18 Seplember 1973
G pagey

Frinted tn 115 A,
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Model 866324 | . : . 86632.030

ERRBATA (cont'd)
¥ Page 8-17, Figure 8-14 (Service Sheet 3): ‘ '
Change the pin numbers of ABK2: 4 to 3,304, E to 2,5 to 1, and place abon the unumbered terminal.

P Page 8-19, Figure 5-16 (Service Shect 4):
Change the designator of A4Q2 (0 A4Q1;A4Q1 to A4QZ,
Change the position of the zener diode A4CR9. The anode should be connecled to ground. -
Change A4Q8 to represent 2 PNP transistor with the emitter connected to A4R28,

Page 8-21, Figure 8-18: ,
. M Change the figure 15 shown in the partial schematic diagram.
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Figure 8-18, Partial Schematic of the A3 Assembly

Page 8-22, Flgure 8-19: ‘ '
. Change the lower voltage of the Q5 collector wavet‘orm from 0 to +0.6. Vde,

" Page 8-23, Figure 8-21:
Change the polarity and reverse the symbol of C14.

Page 8-25, Figure 8.22:
Change the A7TAL Mixer Output to A7A3 {m the lower righthand corner), to ATAL Input from ATA3 VCO.

- Page B-25, Figure 8-24: ‘
Change A7A3Q4 part.number to 1853-0020. ' ‘ .

Change the gray cable reference demgnatmn at the 20 MHz REFERENCE. FROM MAINFRAME input-to the ATA2
assembly, from W1 to W2,

Page 8-15, Figure 8-12 (Service Sheet 2):
Change:
XA2pinltopinB
- XA2pinBtopinl . .
U13A to an AND gate (delete the inverting symbot at pin 3).

Page 8-17, Figure %14 {Service Sheet 3):
Change.relay K2 pin numbers from 5t0 1, Eto 2,4 t0 3, 3to 4.
Add number 5 to the remaining pin of relay K2.

Page 8.19, Figure 816 (Service Sheet 4):
Change transistor @8 to a PNP with the emitter coupled to the 10 Ohmn resistor.

HEWLETT ﬁ PACKARD
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'ERRATA {cont'd}

Fage 8-23, I‘\g‘ure 8-21 (Service Sheet 6):

Changé: fo
The off.page connector symhol (lower left-hand corner} from 4,2 @ to 4, 2 0 ;
U2A pin 8 to pin 13,

T Ep gap VP
ZERO-D N, 10K
W

T
17, 8K

" CHANGE 1

Page 6.8, Table 6-3:
Add Reference Degignation, HP Part Number Qty,
Description, Mfe Code and Mfr Part Number:
AGR38, 0628-7212, 2 R: Fxd Fim
100 ohm 2% 1/8W, 28480, 0688.7212.
AGR39, 0698-7212, R: Fxd Fim
100 ohm 2% 1/8W, 28480, 0698-7212.

Page 8.21, Figure 8-21,
[ Change Figure 8- 21 as shown in the pamal schematlc

Figure 8-21. Partial Schematic (P/O Change 1)

CHARGE 2

Page 6.3, Table 6-3.

Change AIMP2 HP Part Number, Qty, Description, Mfr. Code, Mfr, Part Number:
0370-2195, 1, Mode Control Knob: Skirted (Jade Gray), 28480, 0370-2195.

Add Reference Designator, HP Part Number, @Qty, Description, Mfr. Code, Mx. Part Number:
AIMPS, 0370-2198, 1, Source Control Knob: Skirted, 28480, 0370-2196.

CHANGE 3

Page 6-3,. Table 6-3.
Change HF Part Number and Mfr, Part Number of:
AIMP3 to 86601-40018,
A1MP4 to BEE32-00011,
AIMPS to 86632-20023,
AIMPT to 86632-20024.
Change HP Part Number, Mfr. Code, and Mfr. Part Number of AIM1 to 1120-1062 32171, 820564 A.
Page 6-11/6-12, Table 6.3. !
Change the HP Part Number, Deserintion, Mfr. Part Number of MPS to 86601-00036 Meter Mount, 86601-00036.

Note
For instruments with prefix 1141 A, the Meter Replacement Kit 86632-60021 must be
ordered. This kit containsali the paris listed under Change 3. The applicable Service
Note, 86632 A-1, and the Meter Replacement Kit may be urdered from your nearest
Hewlett Packard olfice, :

HEWLETTEPACKARD :




Model 86652A ‘ C . 8663290008 °

CHANGE 4

_Page 6-8, Table 6-3: o
Add ATAIR13, 2100-1788, 1, R: VAR FLM 500 OHM 10% LIN 1/2W, 28480, 2100-1788.
Change ATAIRS to HP 0698- 3438 1,R: FXD MET FLM 147 OHM 1% 1/8W, 28480 0698 34388,
Delete ATAIC2. : ‘

Page 8-25, Figure §-24:
Chiange the figure as shown in the partial. schematlc diagram,
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Figure 8-24. Partial Schematic of ATAL Assembly
CHANGE &

ATJ1 has been modified and the coaxial connectors which are inserted into A7J1 have a different retamer cl:p
On instrutnents with serial prefixes 1236A and below, if A7J1W1 W2, or W3 are replaced, A7J1 must be
modified by enlarging the sockets with a #34 drill. If A7J1 is replaced the retainer clips must zlso be repiaced

Order three (3) of HP Part Number 1251-3044. Refer to Service Note. 86632A-3

Y\

4

bz
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o Model 866324 §6632-00009

CHAN.G E &

b= Page 6-1, Table 6.1, and Fage 6-3, Table 6-3:
Change A3 Ab‘iembly Part No. to 86632-60035; A3 Exchange Part. No. to 86632-60036.

I-Page 6-3, Table 6.3:
Change A1M1 HP and Mfr. Part Numher to 1120-0541.

Page 6-4, Table 6-3:

Delete A3R31 and A3R32.

Add: ' '
A30Q4,1854-0071, TSTR:SI NPN (Selected from 2N3704), 28480, 1854.0071.
A3R33,0757-0445, R:FXD FLM 13K OHM 1% 1/8W, 28480, 0757.0445.
A3R34,07570280, R:FXD MET FLM 1K OHM 1% 1/8W, 28480, 0757-0280.
A3SR35, 07570280, R:FXD MET FLM 1K OHM 1% 1/8W, 28480, 0757-0280.
AZR36, 2100-1757, R:VAR WW 500 OHM 5% TYPE V 1W, 28480, 2100-1757,
A3R37,0757-0401, R:FXD MET FLM 100 OHM 1% 1/8W, 28480, 0757-0401.

Page 8.21, Figure 8-18 (Service Sheet 5)
Change the diagram as shown in the partial schematic.

NOTE
For instruments with prefix 12144, 12364, and 12384,
the meter replacement kit 86632-60022 must be ordered,
This kit contains the parts listed in. Change 6. The
Applicable Service Note 86632A.14 and the Meter Re-
placement Kit may be ordered from your nearest -
Hewlett-Packard office.

CHANGE 7

Page 6-11, Table 6-3:
Change MP9 to 86632-00013, 2, Cover: Half, 28480, 86632-00013.
Add: ‘
MP 11, 86632-00013, Cover: Half, 28480, 8663200013,
MP12 and 13, 36632-20032, 2, Guide: Plug-in, 28480, 86632-20032,

.

- CHANGE 8

Page 6.3, Table 6.3:
Change A1MP8 to 0370-2499 (same description).

H’EWLETTE.PACKARD




Model 866324
. [

METER DRIVER

*+20VF

L R28 ‘
511 ' £,

CRM4 ' T pioas ASSY
12.1v _ A3
. 1] .
. s |
58

M
MODULATING |

(a1 SIGNAL
XA3 . GureuT

:Ml wa

Figure §-18, Remote Attenuation Assembly Partial Schematic
(Part of Change 6)
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Model 86632A

General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This manual contains all information required
to install, operate, test, adjust and service the HP
Model 86632 A Modulation Section plug-in.

1-8. The various sections of this manual provide
information as follows:

a. SECTION 1, GENERAL INFORMATION
such as description, specifications, accessories and
recommended test equipment.

b. SECTION II, INSTALLATION, provides
information relative to incoming inspection, prep-
aration for use, mounting, packing and shipping.

¢. SECTION III, OPERATION, provides in-
formation relative to opexating the instrument.

d. SECTION 1V, PERFORMANCE TESTS,
provides information required to ascertain that the
imstrument iz  performing in accordance with
published specifications.

e. SECTION V, ADJUSTMENTS, provides
information required to properly adjust and align
the instrument after repairs are made.

f. SECTION VI, REPLACEABLE PARTS,
provides ordering information for all parts and
assemblies.

g. SECTION VII, MANUAL CHANGES, norm-
ally containsneo information in the original issue of
the manual. This section i reserved to provide
backdated and up-dated information in manual
revisions or reprints.

h. SECTION VIII, SERVICE, includes infor-
mation required to service the instrument.

1-4. Figure 1-1 shows the HP Model 86632A
Modulation Section.

1-6. INSTRUMENTS COVERED BY MANUAL

1-6. This instrument has a two-part serial number.
The number preceding and including the letter is
the prefix. (Refer to Figure 1-2.) The contents of
this manual apply directly to instruments having
the same serial number prefix as listed after SERI-
AL NUMBERS on the title page.

SERIAL PREFIX SERIAL NUMEER

O}

Figure 1-2. Instrument Identification

1-7. For information concerning serial number
prefixes not listed on the title page or in a Manual
Change supplement, contact the nearest Hewlett-
Packard office.

1-8. MANUAL CHANGE SUPPLEMENTS

1-9. Manual Change Supplements provide infotma-
tion to aid in up-dating the manual. The Errata
Section of the supplement provides corrective in-
formation. The change information will specify the
differences between the original manual and the
later serial-prefix instruments,

1-10. DESCRIPTION

1-11. The Hewlett-Packard Model 86632A is an
AM-FM Modulation Section plug-in designed fox
use with the Hewlett-Packard Model 8660 Synthe-
sized Signal Generator Mainframes.

1-12. EQUIPMENT REQUIRED BUT NOT SUP-
PLIED

1-13. Mainframes

1-14. The Model 8660 Mainframe series provides
the power, the control voltages and frequencies for
the RF Section, and the interconnections to the
plug-ins.

1-15. RF Sections

1-16. The Model 86600 RF Section series takes
the inputs from the Mainframe and Model 866324
Modulation Section and uses them to produce a
cw, amplitude modulated (AM) or frequency mod-
ulated (FM) output.

11




General Information

1-17. EQUIPMENT AVAILABLE
1-18. Accessories

1-19. Extender boards for the Model B6632A
Modulation Section are supplied with the Model
8660 Mainframe.

1-20. Service Kit

1-21. The complete service kit for the Mainframe
and plug-ins may be ordered under part number HP

Model 86632A

11672A. Individual components of the service lkit,
listed in Table 1-3, may be ordered separately.

1-22. RECOMMENDED TEST EQUIPMENT

1-23. The recommended test equipment for ser-
vieing the Model B6632A Modulation Section is
listed in Table 1-3.

Table 1-1. Model 866324 Modulation Section Specifications

INTERNAL MODULATION

AM:
Rate: 400 Hz and 1 kHz +5%.

Modulation Depth: Continucusly adjustable from 0
to 100% or maximum specified for RF section
ingtalled.

Meter: Range O to 100% modulation; accutacy +5%
of full seale.

FM:
Rate: 400 Hz and 1 kHz +5%.

Deviation: Adjustable from 0 to 1 MHz peak of
maximum specified for RF section installed.

Meter: Indicates peak deviation in 3 ranges: 0t to 10
kHz, 0 to 100 kMz, or 0 to 1 MHz. Accuracy
+5% of full scale.

Distortion:
Maintains minimum AM/FM distortion specified for
RF section used,

Modulating Signal Qutput:
Selected internal modulation signal provided at
front panel BNC connector at level of 100
mVems minimum into 10 kilohm resistive load.

EXTERNAL MODULATION

Input Level Required:

AC Coupled Mode: External modulating signal
must be between 0.2 V and 2 Vims to provide
full vernier ¢control range and calibrated remote
programming of modulation.

DC Coupled Mode: External modulation signal
must 1.8 Vrms 250 mV to maintain full vernier
range and calibrated remote programming of
modulation.

SPECIFICATIONS

AM:

Rate: DC to 1 MHz maximum in de mode or 20 Hz
to 1 MHz maximum in ac mode. Maximum
usahle modulation rate depends on specifica-
tions for RF section installed.

Modulation Depth: Continuously adjustable from 0
to 100% or maximum specified for RF section
ingtalled.

Meter: Range 0 to 100% modulation; aceuracy 5%
of full scale.

FN:
Rate: DC to 1 MHz in de mode, or 20 Hz to 1 MH=
in a¢c mode. Maximum usable rate depends on
specifications for BF section ingtalled.

Deviation: Adjustable from 0 to 1 MHz peak or
maximum specified for R¥ section installed.
Three ranges allow peak deviations of 0 to 10
kHz, 0 to 100 kHz, and 0 to 1 MHz, Ve mnier
provides continuous control of deviation.

Meter: Indicates peak deviation in 3 ranges: 0 to 10
kHz, 0 to 100 kHz, or O to 1 MHz. Accuracy
5% of full scale.

Distortion: Partially determined by external modulating
signal Qistortion. Modulating signal distortion must
be less than 0.83% to meet RF section distortion
specification.

REMOTE PROGRAMMING

Functions: All 86G32A front panel controls are pro-
grammable through the 8660A or 86608 mainframe
programming interface.

Remote Modulation Setting Resolution: Modulation
level can be remaotely set in steps of 1/100 of the
range selected.

Remote Modulation Setting Accuracy: +5% of setting,

w




Model 86632A General Information

Table 1-2. Model 86632A Modulation Section Supplemental Performance Characteristics

PERFORMANCE CHARACTERISTICS

86632A AM/FM MODULATION SECTION calibration cycle to correct any VCO drift. The CF

CAL control is also remotely programmable. After 6
Functions: Internal and external AM and FM modula- hours warmup the drift rate is 200 Hz/hour.
tion selected by rotary switches. Meter indicates
percent AM or FM peak deviation. Both AM and

FM modes are programmable.

Input Impedance: 600 ohms.
GENERAL

Size: Plug-in for 8660A or 86608 Mainframe.
Weight: Net 7 1b (3,2 kg).

FM CF GAL: In the FM mode, depressing the front
panel CF CAL button initiates a 5-second internal

Table 1-3. Test Equipment and Accessories List

ITEM

MINIMUM
SPECIFICATIONS

SUGGESTED
MODEL

Digital Voltmeter

High Frequency
dB Voltmeter

Oscilloscope

10:1 Oscilloscope
divider probes

Spectrum
Analyzer

Test Oscillator

Electranic
Counter

Wave Analyzer

Marked Card
Programmer

Frequency Meter
FM Discriminator

BNC Tee

Accuracy + 0.2%
Range .00 to +30 Vde

+0.2 dB from 100 Hz
to 500 kHz
1 mVrms to 1 Vrms

DC to 50 MHz, delayed
sweep, time base
50 nsto 1s

10:1 divider

10 Magohm

10 pF

+0.5 dB from 10 kHz
to 110 MHz

Measurement accuracy
+2dB

10 Hz to 1 MHz
0.2 to 2 Vrms

Range 0-60 MHz

20 Hz to 10 kHz

Output: ground-true
+5 Vde-false

100 kHz to 1 MHz
with 1V sensitivity

HP 34404 with
HP 3443A plug-in

HP 400 GL

HP 180A with
HP 1801 A and
HP 1321 A plug-ins

HF 10004 A

HP 1408 with
HP 8553B and
HP 8552B plug-ins

HP 6518
HP 5245M
HP 302A
HP 3260A-
Opt. 001 (only)

HP 5210A

UG 274 BU

* USE A = Adjustment P = Performance S = Service




General Information Model 86632A

Table 1-3. Test Equipment and Accessories List (cont'd)

ITEM MINIMUM SUGGESTED
SPECIFICATIONS MODEL

50 ochm Dummy Load HP 11593A

Service Kit Consisting of: HP 11672A
Extender Cable for
output plug-in HP 11672-60001
Extender Cable for
Modulator and
accessory 11661A HP 11672-60002
Adaptor, Sealectro
to & prong connector HP 1250-0835
Coax adaptor,
Sealectro to BNC
{female) HP 1250-1236
Coax Adaptor,
Sealectro to BNC
(male) HP 1250-1237
Alignment Tool HP 8710-101.0
Adaptor, N plug to
BNC jack HP 1250-0780
Sealectro Tee HP 1250-0838
Sealectro Cable,
(female to female)
8 long HF 11672-60004
Sealectro Cable,
sealectro female to
BNC male 36" long HP 11672-60003
Bealectro Cable,
sealectro male to
female 87 long HP 11672-60005

*UEE A = Adjustment P = Performance 8 = Service




Model 36632A

Installation

SECTION 11
INSTALLATION

2-1. INITIAL INSPECTION

2-2. This instrument met all of its performance
specifications when packaged for shipment, If the
shipping container or cushioning material is
damaged it should be kept until the contents of the
shipment have been checked for completeness and
the instrument has been checked mechanically and
electrically. The contents of the shipment should
be as shown in Figure 1-1. Procedures for check-
ing electrical performance are given in Section IV,
If the contents are incomplete, if there is mechani-
cal damage or defect, or if the instrument does not
pass the electrical performance test, notify the
nearest Hewlett-Packard office. If the shipping
container is damaged, or the cushioning material
shows signs of stress, notify the carrier as well as
the Hewlett-Packard office. Keep the shipping
material for the carrier’s inspection. The HP office
will arrange for repair or replacement without
waiting for claim gettlement.

2-3. PREPARATION FOR USE
2-4. Meter Zeroing

2-5. With the power off, the Model 86632A Modu-
lation Section meter indicator needle should he
positioned on zero. If the needle is not on zero,
turn the zero set screw adjustment counterclock-
wise Lo bring the needle below zero. Slowly rotate
the zero set clockwise until the indicator is on
zero. Rotale the zero set about 1/8 tum (45
degrees) counterclockwise.

2-6. Power Requirements

2-7. The power required for operation of the
Model B6632A Modulation Section is furnished by
the Mainframe.

2-8. Power consumption of the Model 86632A
Modulation Bection is approximately 5 watts.

2-9. Operating Environment

2-10. Cooling is provided to the Model 86632A
Modulation Section by a fan in the Mainframe.
This assures the ambient temperature of the instru-
ment stays within reasonable limits when the in-
strument is operated at temperatures between 0
and 55 degrees C (32 to 131 degrees F).

2-11. Interconnections

2-12. Mating the Model 86632A Modulation Sec-
tion to the Model 8660 Mainframe. Inzert the
Modulation Section inte the left drawer in the
Mainframe and push it about half way in. The
latch, at the lower right corner of the front panel,
should be rotated to the left until it protrudes,
perpendicular to the front panel. Push the plug-in
all the way in and rotate the latch to the right unti}
it snaps into place.

2-13, STORAGE AND SHIPMENT

2-14. If the ingtrument is to be stored for an
extended period of time, it should be enclosed in a
clean gealed enclosure,

2-15. Packaging

2-16. Original Packaging. Containers and materials
identical to those used in factory packaging are
available through Hewlett-Packard offices. If the
instrument is being returned to Hewlett-Packard
for servicing, attach a tag indicating the type of
service required, return address, model number,
and full serizl number. Also, mark the container
FRAGILE to assure careful handling. In any cor-
respondence, refer to the instrument by model
number and full serial number.

2-17. Other Packaging. The following general in-
structions should be used for repackaging with
commercially available materials:

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard office or
service center, attach a tag indicating the type of
service required, retuim address, model number and
full sexial numbey.)

b. Use a strong shipping container. A double-
wall carton made of 350-pound test material is
adequate.

¢. Use enough shock-absorbing material (3-
to 4-inch layer) around all sides of the instrument
to provide firm cushion and prevent movement
inside the container. Protect the control panel with
cardboard.

d. Seal the shipping container securely.

e¢. Mark the shipping container FRAGILE to
assure careful handling.

2-1
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e,

Figure 2-1. Model 86632A Shown Installed in Mainframe
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Operation

SECTION Il
OPERATION

3-1. INTRODUCTION

3-2. This section provides operating instructions
for the Hewlett-Packard Model 86632A Modula-
tion Section.

3-3. The Model 86632A is designed to control the
AM, FM, or cw output of the RF Section.

NOTE

Operating information is contained in the
Mainframe and RF Section manuals under
Section 111,

3-4. PANEL FEATURES

3-5. Front and rear panel controls, indicators and
connectors of the Model 86632A are shown in
Figure 3-1.

3-6. OPERATOR’S CHECKS

NOTE

By performing the operator checks, the
operator may become familiar with the
instrument while verifying its operation.

3-7. During checkout at the factory, the Model
B6632A Modulation Section is adjusted for proper
operation. No adjustment should be required when
the instrument is received.

3-8. An OQscilloscope and a Spectrum Analyzer
with a frequency range of up to 40 MHz are used
in the operator checks of the Model BG632A
Modulation Section.

3-9. Set the Spectrum Analyzer controls as fol-
lows: center frequency, 30 MHz; bandwidth, 100
kHz; scan width per division, 1 MHz; input attenu-
ation, 20 dB; scan time per division, 2 ms; and log
reference level, 10 dBm.

3-10. Set the Model 8660 mainframe frequency to
30 MHz. Set the RF Section output level to 0
dBm.

3-11. Set the Model 86632A Modulation Section
MODE control to OFF (cw) and the SOURCE
control to INTERNAL 1000,

3-12. The following procedures verify proper oper-
ation of the Model 86632A Modulation Section.

a. Connect the RF Section QUTPUT to the
Spectrum Analyzer RF input. Verify the presence
of the 30 MHz CW signal.

k.  Change the Model 86632A MODE control
to AM and adjust the MODULATION LEVEL to
50% by setting the meter to 50.

¢. Change the Spectrum Analyzer controls as
follows: bandwidth, 0.1 kHz; scan width per divi-
sion, 0.5 kHz; scan time per division, 0.2 s, and
enable the signal stabilizing circuits. Verify that the
display is similar to Figure 3-2.

d. Change the Model 86632A Modulation
Section SOURCE control to INTERNAL 400, The
sidebands should be 400 Hz from the carrier,

e. Connect the Oscilloscope to the RF Sec-
tion OUTPUT and verify the modulation envelope
is similar to that of Figure 3-3.

f.  Change the Model B6632A Modulation
Section MODE control to FM X10 and adjust the
MODULATION LEVEL to 1 MHz peak deviation
(meter reading of 100).

g. Change the Spectrum Analyzer controls as
follows: bandwidth, 100 kHz: scan width per
divigsion, 0.6 MHz: and scan time per division, 20
ms.

h. Connect the RF Section QUTPUT to the
Spectrum Analyzer RF input and verify the display
is similar to that of Figure 3-4.

i. Change the Model 86632A Modulation Secc-
tion MODE control to FM X1.

j.  Change the 8pectrum Analyzer controls as
follows: bandwidth, 10 kHz; scan width per divi-
gion, 0.05 MHz. Verify the display is similar to
Figure 3-4.

k. Change the Model 86632A MODE conirol
to FM X.1.

L. Change the Spectrum Analyzer controls as
follows: bandwidth, 1 kHz; and scan width per
division, b kHz. Verify the display is similar to
Figure 3-4.

m. Push FM CF CAL button. Verify: FM
sidebands disappear leaving cw output, the illumi-

3-1
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PANEL FEATURES

FRONT VIEW

86632A MODULATION SEC
U] ON SELTI.ON

AM-FM
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o The modulation level meter indicates amplitude

modulation depth directly in percent and FM peak
deviation in kHz when multiplied by the FM
MODE range.

The zero set screw is used to zero the modulation
level meter needle with no power applied to the
Model 8660 system.

The MODE control selects amplitude modulated
(AM), frequency modulated (I'M), or cw (OFF)
outputs from the RF Section.

The SOURCE control selects an INTERNAL 400
or 1000 Hz sine wave oseillator,or an EXTERNAL
source that may be ac or de coupled to the INPUT
jack.

REAR VIEW

[

FM CF CAL button operates only in the FM
MODE. It activates a 5 second calibrate cycle that
resets the VCO frequency to 20 MHz and thus
resets the RF Section ouiput frequency to that
indicated by the Model 8660 Mainframe.

The MODULATION LEVEL control allows the
Operator to select any Modulation Depth (AM)
between O and 100%, or any peak deviation fre-
quency (FM) between 0 and 1 MHz.

The INPUT, OUTPUT BNC connector is used as
the output when the SQURCE control is set
INTERNAL, and is used as the INPUT when the
SOURCE control is set to EXTERNAL.

e The plug-in connector to the Mainframe provides

power inputs and output control signals to the RF
Section.

Figure 3-1. Front and Rear Panel Controls, Connectors and Indicators
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Figure 3-2, Amplitude Modulated
{AM} Output

Figure 3-8. Amplitude Modulation
Ernvelope

Figure 3-4. Frequency Modulation
(FM) Qutput
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nated FM MODE indicator on the mainframe goes
out and the meter indicator drops to zero. After
approximately 5 seconds the FM MODE indicator
% illuminated, the FM sidebands reappear on the
Spectrum Analyzer display and the meter indicator
returns to 100.

3-13. OPERATING INSTRUCTIONS

3-14, The Model 86632A Modulation Section may
ke operated by front panel controls or externally
programmaed in the remote mode.

NOTE

Programming instructions for the Model
86632A Modulation Section may be
found in the Model 8660 Mainframe man-
ual under Section 1L

3-15. CW MODE

3-16. Normally, in the ¢w mode, the MODE con-
trol is set in the OFF position.

3-17. In AM MODE, a cw signal will be obtained
when the MODULATION LEVEL vernier is full
counterclockwise or the SOURCE mode is set on
EXTERNAL with no signal coupled to the INFUT.

NOTE

In FM MODE, the difference between the
Mainframe frequency readout and the
actual cutput is due to VCO error and
drift. The FM CF CAL button must be
pressed to reset the VCO.

3-18. INTERNAL AM AND FM
3-12. Modulation Rate

3-20. A 400 or 1000 Hz sinusoidal modulation
rate may be selected.

3-21. Amplitude Modulation (AM) Depth

3-22. The modulation depth may be selected by
adjusting the MODULATION LEVEL control until
the correct level (in percent) is read directly on the
meter.

Model 86632A

3-23. Frequency Modulation (FM) Peak Deviation

3-24, The peak deviation frequency is determined
by multiplying the meter reading by the FM range
multiplier.

NOTE

For maximum accuracy, the lowest FM
MODE range for a specific deviation
should be selected.

3-25, Modulating Signal OQutput

3-26. The internally selected modulating signal is
coupled to the front panel BNC connector and can
supply a minimum 100 mVrms to a 10K resistive
load.

3-27. EXTERNAL AM AND FM

3-28. Modulation Rate

3-29. DC Mode. An external source with a modu-
lation rate of d¢ to I MHz or the maximum speci-
fied for the RF Section may be used.

3-30. AC Mode. An external source with a modu-
lation rate of 20 Hz to 1 MHz or the maximum
specified for the RF Section may be used.

3-31. AM Depth and Peak Deviation
NOTE

Refer to paragraphs 3-21 thru 24 for
interpreting meter readings.

3-32. DC Mode. To ensure the MODULATION
LEVEL control is calibrated and continuously
variable from 0 to 100 in local and remote operat-
ion, an external signal of 1.80 +0.05Vyms must be
coupled to the INPUT connector.

3-33. AC Mode. To ensure the MODULATION
LEVEL control is calibrated and continuously
variable from 0 to 100 in local and remote opera-
tion, an external signal of 0.2 to 2.0Vrms must be
coupled to the INPUT connector.

CAUTION

Do not allow the input voltage to go over
2.0Vrms. The modulation depth or peak
deviation may be changed only by the
MODULATION LEVEL control.
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2, The procedures in this section are used to
verify that the electrical performance of the Model
86632A Modulation Section meets the specifica-
tions listed in Table 1-1, All tests can be performed
without access to the interior of the instrument. A
simpler operational test is included in Section III
under Operators Checks.

4-3, EQUIPMENT REQUIRED

4-4, Equipment required for the performance tests
is listed in Table 1-3, Recommended Test Equip-

ment. Equipment that satisfies the critical specifi-
cations given in the table may be substituted for
the equipment recommended.

4-5. TEST RECORD

4-6. Results of the performance tests may be tabu-
lated on the Test Record at the end of the proce-
dures. The Test Record lists all of the tested speci-
fications and their acceptable limits. Test results
recorded at incoming ingpection may be used for
comparison in periodic mainténance, trouble-
shooting, and after repairs or adjustments have
been made.

4-7. MODULATION RATE AND OUTPUT LEVEL

SPECIFICATION: AM and FM Rate: 400 Hz and 1 kHz *58%. Modulating Signal Output:

Selected

internal modulation signal provided at front panel BNC connector at level of 100 mV rms minimum into 10

kilohm resistive load.

DESCRIPTION: This test verifies the internal modulation capabilities and the output level.

MODEL 8460 5YSTEM

0SCIHLOSCUPE

ELECTRONIC COUNTER

. Figure 4-1. Modulation Rate and Quiput Level Test Setup

EQUIPMENT:
Oscilloscope
Electronic Counter

PROCEDURE:

HP 180A/1801A/1821A
HF 5245M

1. Connect the Modulation Section QUTPUT to the counter input.
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PERFORMANCE TESTS

4-7. MODULATION RATE AND OUTPUT LEVEL (cont'd)

2.

Set the Model 86632A controls as follows: MODE - AM, SOURCE - INTERNAL 400. The counter
readout should be 400 + 20 Hz.

Hz

Change the Model 86632A SOURCE control to INTERNAL 1000. The counter readout should be
1000 50 Hz.

Hz
Connect the Modulation Section QUTPUT to the oscilloscope input through a BNC Tee! Load the
remaining BNC Tee port with a 10 K resistor. The signal displayed on the oscilloscope should be a
minimum of 280 mV p-p (100 mVrms).

mV p-p

Change the Model 86632A SOURCE control to INTERNAL 400. The signal displayed on the
oscilloscope should be a minimum of 280 mV p-p (100 mVrms).

mV p-p

4-8. MODULATION DEPTH AND METER ACCURACY

SPECIFICATION: Modulation Depth: Continuously adjustable from 0 to 100% or mazimum specified for
RF Section installed. Meter: Range 0 to 100% modulation; accuracy 5% of full scale.

DESCRIPTION: This test verifies Amplitude Modulation Depth and meter accuracy at 20%, 50% and 90%
modulation.

MODEL 8660 SYSTEM

OSCILLOSCOPE
3

TYP1CAL
WAVEFORM

Figure 4-2. Modulation Depth and Meter Accuracy Test Setup

EQUIPMENT:

Oscilloscope HP 180A/1801A/1821A

PROCEDURE: .

1.

Connect the equipment as shown in Figure 4-2.
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PERFORMANCE TESTS

4-8, MODULATION DEPTH AND METER ACCURACY (cont'd)
Set the mainframe frequency to 10 MHz and the RF Section output level to 0 dBm.
Set the Model 86632A MODE control to OFF.

Set the oscilloscope time base to 0.2 ms per division and the vertical sensitivity to 0.1 V per division.
Adjust the RF Section VERNIER control for an oscilloscope display of 4 divisions peak-to-peak.

Set the Model 86632A MODE control to AM and the SOURCE control to INTERNAL 1000. Adjust
the MODULATION LEVEL control for 2 divisions between peak and valley of the AM envelope
display on the oscilloscope. See Figure 4-2 for a typical waveform.

Verify that the Model 86632A meter reads between 45 and 55%. %

Adjust the Model §6632A MODULATION LEVEL control for an oscilloscope display with 0.8 division
between peak and valley. The meter should read between 15 and 256%. %

Adjust the Model 86632A MODULATION LEVEL control for an oscilloscope display with 3.6
divisions between peak and valley. The meter should read between 85 and 95%. %

Repeat steps 5 through 8 with the SOURCE control set to INTERNAL 400.
6. % 7. %o 8. %

49, FM DEVIATION AND METER ACCURACY

SPECIFICATION: FM Deviation: Adjustable from 0 to 1 MHz peak or maximum specified for RF Section
installed. Meter: Indicates peak deviation in 3 ranges: 0 to 10 kHz, 0 to 100 kHz, or 0 to 1 MHz. Accuracy
5% of full scale.

DESCRIPTION: This test verifies peak deviation and meter accuracy at 10 kHz, 100 kHz and 1 MHz.

FREQUENCY METER
FM DI SCRIMINATOR

WAVE ANALYZER

MODEL 8660 5YSTEM

QUTPUT

Figure 4-3. FM Deviation and Meter Accuracy Test Setup

EQUIPMENT:
Frequency Meter FM Discriminator
Wave Analyzer

PROCEDURE:
1. Set the mainframe frequency to 8.5 MHz and the RF Section OUTPUT to +13 dBm.
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PERFORMANCE TESTS

4-9. FM DEVIATION AND METER ACCURACY (cont'd)

2.

Set the Model 86632A controls as follows: MODE - FM X10, SOURCE - INTERNAL 1000,
MODULATION LEVEL control for a meter reading of 100 (1 MHz) and push the FM CF CAL switch.

Calibrate the Frequency Meter FM Discriminator output. (If the HP 5210A is used, refer to the
Operating and Service Manual, Section II1.)

Install a 20 kHz Lowpass Filter in the FM Discriminator output. If the HP 5210A is used, see Table 4-1
for component values.

Set the Frequency Meter FM Discriminator to a sensitivity of 1 volt and a frequency range of 10 MHz.,

Table 4-1. HP 52]10A 20 kHz Lowpass Filter Resistors

Resistor No. Resistor values (series connection)

Rl 13.3K and 287 ohms
R2 42 4K and 152 ohms
R3 5.11K and 196 ohms
R4 23.7K and 196 chms

Connect the equipment as shown in Figure 4-3.

Tune the Wave Analyzer to 1 kHz (absolute) and verify that the Wave Analyzer shows an output of
70.7 £3.5 mVrmas. mVrms

Set the Model 86632A MODE control to FM X1, and the MODULATION LEVEL for a meter reading
of 100 (100 kHz).

Set the mainframe center frequency to 850 kHz.

. Set the Frequency Meter FM Discriminator frequency range to 1 MHz. The Wave Analyzer should

show an amplitude of 70.7 £3.5 mVrms. mVrms

. Set the Model 86632A MODE control to FM X0.1 and the MODULATION LEVEL to 100 (10kHz).
. Change the mainframe center frequency to 85 kHz.

. Set the Frequency Meter FM Discriminator frequency range to 100 kHz. Verify that the Discriminator

output is 70.7 £3.5 mVims. mVrms.

4-10. MODULATION DISTORTION

SPECIFICATION: Internal: Maintains minimum AM/FM distortion specified for RF Section used.
External: Partially determined by external modulating signal distortion. Modulating signal distortion must
be less than 0.3% to meet RF Section distortion specification.

NOTE

Refer to the RF Section Operating and Service Manual, Section IV for the dis-
tortion checks.
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PERFORMANCE TESTS

4-11.. AM INPUT LEVEL AND RATE

SPECIFICATION: AC Coupled Mode: External modulating signal must be between 0.2 and 2 Vrms to
provide full vernier control range and calibrated remote programming of modulation.

DC Coupled Mode: External modulation signal must be 1.8 Vrms 50 mV to maintain full verniex range
and calibrated remote programming of modulation.

AM Rate: DC to 1 MHz maximum in de mode or 20 Hz to 1 MHz maxzimum in ac mode. Maximum usable
modulation rate depends on specifications for the RF Section installed.

DESCRIPTION: The modulation depth as read on the meter is checked against the envelope displayed on
the oscilloscope. This verifies proper AM operation at the extreme frequency and voltage limits of both and
AC and DC coupled modes.

05CILLOSCOPE

MODEL 8660 5YSTEM

TEST OSCILLATOR

(@):=0

00 (L

Figure 4-4. AM Inpuf Level and Rate Test Setup

EQUIPMENT:
Oscilloscope HF 180A/1801A/1BZ21A
Test Oscillator

PROCEDURE:
1. Set the mainframe center frequency to 1 MHz and the RF Section OUTPUT to 0 dBm.

Set the Model 86632A Modulation Section MODE control to OFF.
Connect the equipment as shown in Figure 4-4.
Adjust the oscilloscope horizontal and vertical controls for a display of 4 divisions peak-to-peak.
Set the Test Oscillator to a frequency of 20 Hz with an output level of 1.80 + 0.05 Vrms.
Set the Model 86632A MODE control to AM and the SOURCE control to EXTERNAL DC.
Adjust the Model 86632A MODULATION LEVEL control until the AM envelope displayed on the
oscilloscope shows 2 divisions between peak and valley. See Figure 4-2 and verify that the meter
reading is between 45 and 55%.
%

4-5
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PERFORMANCE TESTS

4-11. AM INPUT LEVEL AND RATE (cont'd)

8.

Set the Model 86632A SOURCE control to EXTERNAL AC and adjust the MODULATION LEVEL
control until the AM envelope displayed on the oscilloscope shows 2 divisions between peak and valley.
Verify that the meter still reads between 45 and 55%.

%

Set the Test Oscillator output signal level to 0.2 Vrms. Verify that the meter still reads between 45 and
55%.

%

. Set the Test Oscillator frequency to 10 kHz with an output level of 2 Vrms,

. Set the mainframe center frequency to 10 MHz and the Model 86632A MODE control to OFF.

. Adjust the oscilloscope horizontal and vertical controls for a display of 4 divisions peak-to-peak.

. 8et the Model 86632A MODE control to AM. Adjust the MODULATION LEVEL control until the AM

envelope displayed on the oscilloscope shows 2 divisions between peak and valley. Verify that the
meter reads between 45 and 55%.

%

. Set the Test Oscillator output to 1.80 £0.05 Vrms.

. Set the Model 86632A SOURCE control to EXTERNAL DC and repeat step 13.

412, FM INPUT LEVEL AND RATE

SPECIFICATION: AC Coupled Mode: External modulating signal must be between 0.2 and 2 Vrms to
provide full vernier control range and calibrated remote programming of modulation.

DC Coupled Mode: External modulation signal must be 1.8 Vrms £50 mV to maintain full vernier range
and calibrated remote programming of modulation.

FM Rate: DC to 1 MHz in de mode, or 20 Hz to 1 MHz in ac mode. Maximum usable rate depends on
specifications for RF Section installed.

DESCRIPTION: This test verifies FM operation at the frequency extremes in AC and DC coupled modes.
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PERFORMANCE TESTS

4-12. FM INPUT LEVEL AND RATE (cont'd)

SPECTRUM ANALYZER

i

MODEL B660 SYSTEM
B6632A

TEST OSCILLATOR

=

Figure 4-5. FM Input Level and Rate Test Setup

EQUIPMENT:

Spectrum Analyzer HFP 1408/8553B/8562B
Test Oscillator

PROCEDURE:

1.
2.

3.

Connect the equipment as shown in Figure 4-5.
Set the mainframe center frequency to 10 MHz and the RF Section output to 0 dBm.

Set the Spectrum Analyzer controls as follows; frequency - 10 MHz, bandwidth - 3 kHz, scan width per
division - .05 MHz, input attenuation - 30 dB, and scan time per division - 0.5 second.

Adjust the test oscillator controls for an output of 20 Hz at 1.80 £0.05 Vrms.
Set the Model 86632A Modulation Section MODE control to FM X1, the SQURCE control to
EXTERNAL DC and adjust the MODULATION LEVEL control to 100, then close the FM CF CAL
switch to calibrate the FM oscillator.
Verify the 100 kHz peak deviation on the Spectrum Analzyer display.

Deviation kHz
Set the Model 86632A SOURCE control to EXTERNAL AC and readjust the MODULATION LEVEL
contre! to 100. The Spectrum Analyzer display should show 100 kHz deviation (See Figure 3-4 fora
typical waveform).

Deviation kHz

Set the Model 86632A MODE control to FM X10, the SOURCE control to EXTERNAL DC, the
MODULATION LEVEL to 100 and push the FM CF CAL switch.

Readjust the Test Oscillator output to 10 kHz at 1.80 £ 0.05 Vrms.

. Set the Spectrum Analyzer controls as follows: bandwidth - 10 kHz, scan width per divison - 1 MHz

and scan time per division - 20 ms,

11. The peak deviation should be 1 MHz.

Deviation
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PERFORMANCE TESTS

4-12. FM INPUT LEVEL AND RATE {(cont'd)

12. Set the Model 86632A SOURCE control to EXTERNAL AC and verify that the peak deviation is
1 MHz,

Deviation MHz

4-13. REMOTE PROGRAMMING

SPECIFICATION: Remote Modulation Setting Resolution: Modulation level can be remotely set in steps
of 1/100 of the range selected.

Remote Modulation Setting Accuracy: +5% of setting.

DESCRIPTION: Operation of the instrument in remote control mode is verified by programming a series
of modulation functions with a remote device.

MODEL 3660 S5Y5TEM
MARKED
CARD
PROGRAMMER

2]

Figure 4-6. Remote Programming Test Setup

EQUIPMENT:
Marked Card Programmer HP 3260A - Option 001

PROCEDURE:
Connect the Marked Card Programmey to the mainframe programining input connector (J3) on the rear
panel of the mainframe. Refer to Section III of the mainframe manual for programming instructions.

Program the Model 86632A to AM mode, Internal 400 source and a modulation level of 0%.
In sequence, on separate cards, program 1, 2, 11, 22, 44 and 88% modulation levels into the Model

86632A. As each level is programmed into the system, verify that the change in meter reading is
proportional to the change in the programmed level.
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Table 4-2. Performance Test Record

Performance Tests

Hewlett-Packard Model 86632A
Modulation Section

Serial Number

Tested by

Date

Paragraph
Number

Test

47

INTERNAL MODULATION RATE AND QUTPUT
LEVEL
Step 2 Hz
Step 3 Hz
Stepd mVpp
Stepd mVpp

INTERNAL MODULATION DEPTH AND METER
ACCURACY

Btep 6 %
1000 Hz Step 7 %
Step 8 %

Step 6 %
Step 7 %
Step 8 %

INTERNAL MODULATION FM DEVIATION AND
METER ACCURACY
Step7 mVrms
Step 10 mVrms
Step 13 mVrms

EXTERNAL MODULATION INPUT LEVEL
REQUIRED: AM MODE
Btep 7
Step 8
Step 9
Step 13
Step 15

EXTERNAL MODULATION INPUT LEVEL
REQUIRED: FM MODE
Step 6
Step 7
Step 11
Step 12

4-9/4-10
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes adjustments and checks
required to return the Model 86632A to peak
operating capability when repairs have been made.
Adjustment locatiosn are identified pictorially on
Section VIII foldout service sheets referred to in
the individual tests.

5-3. RECOMMENDED TEST EQUIPMENT

5-4, Each adjustment procedure in this section
containg a list of test aquipment and accessories
required to perform the procedure. Each test setup
identifies test equipment and accessories by call-
outs.

5-5. To ensure that the Model 86632A is operating
at peak capability, it is important that the test
equipment used meets the minimum specifications
gtipulated in Table 1-3.

5.6, The HP 11672 Service Kit (iternized in Table
1-3) and the extender boards (supplied with the
mainframe) provide access to test points and com-
ponents to aid in maintenance.

5-7. FACTORY SELECTED COMPONENTS

5-8, Factory selected components are identified
on the schematics by an asterisk following the ref-
erence designator. The nominal value is listed on
the schematic, in Tables 5-1 and 6-3. Usually these

values are not extremely critical; they are selected
to provide optimum compatability with associated
components.

Table 5-1. Factory Selected Components

Service
Sheet

Normal
Value Range

Reference | Selected for
Designator

A6R32

Compensa- {18 - 24 Ohms 6
tion for
Vie offset

5-9. RELATED ADJUSTMENTS

5-10. The amplitude leveling output (paragraph
5-15) should be checked, and if necessary, adjusted
before other adjustment procedures are performed.

5-11. ADJUSTMENT LOCATIONS

5-12. The location of each adjustable component
is shown on the service sheet referenced in the indi-
vidual procedures.

NOTE

For all adjustments the Model 866324,
with the cover removed, should be
connected to the mainframe with the ex-
tender cable (HP 11672-60002).
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ADJUSTMENTS

5-13. MODULATION OSCILLATOR
REFERENCE: Service Sheet 3.
DESCRIPTION: The INTERNAL 400 and 1000 Hz oscillators are adjusted to the correct frequency.

MODEL 8660 5YSTEM

ELECTRONIC COUNTER

L 7 —

$6632A
[ Tonogo
00C

Figure 5-1. Modulation Oscilletor Adjustment Setup
EQUIPMENT:
Electronic Counter
Extender Cable

PROCEDURE:
. Connect the equipment as shown in Figure 5-1.

Set the Electronic Counter to 0.1 V gensitivity.

Set the Model 86632A MODE control to AM and the SOURCE control to INTERNAL 400.
Adjust ABR15 for a counter reading of 400 £4 Hz.

Set the Model 86632A SOURCE control to INTERNAL 1000.

Adjust A5R16 for a counter reading of 1000 £10 Hz.

5.14. METER
REFERENCE: Service Sheet 5.

DESCRIPTION: The modulation level meter is adjusted at 0 and 100 to ensure tracking across the
MODULATION LEVEL control range.
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ADJUSTMENTS

5-14. METER (cont'd)

DIGITAL VOLTMETER HF VOLTMETER

=

L]
-]

gl

¥ f

TEST QOSCILLATOR

_ MODEL 8660 SYSTEM 00000 1
] [ 000 (02@5“%3@
g Gl
T BOO32A T
l?l BNC TEE L
5 OHM LOAD

Figure 5-2, Meter Adjustment Setup

EQUIPMENT:

Test Oscillator HF 651B
Digital Voltmeter HP 3440A
High Frequency dB Voltmeter HP 400G L
Extender Cable HF 11672-60002
50 ohm Load HP 11593A
BNC Tee UG 274B/U

With the power off, the Model B6G32A meter indicator needle should be
positioned on zero. If the needle iz not on zerp, turn the zero setscrew
adjustment counter-clockwise to bring the needle below zerc. Slowly rotate the
zero set clockwise until the indicator needle is on zero. Rotate the zero setscrew
about 1/8 turn (45°) counterclockwise.

PROCEDURE:

1.
2.

Remove the A3 assembly and reinstall it using an extender board.

Set the Model 86632A MODE control to AM, the SOURCE control to EXTERNAL DC and the
MODULATION LEVEL full counterclockwise,

With no input signal, monitor TP3 with the digital voltmeter and adjust A3R6 0 ADJ for a meter
reading of 0 +1 mV after a sixty second warmup of the Model B6632A.

Set the Model 86632A MODE control to FM X0.1 and set the SOQURCE control to EXTERNAL DC.

Connect the 50 ohm output of the Test Oscillator through a BNC Tee to the Model 36632ZA INPUT.
Terminate the other BNC port with a 50 ohm load.

Set the Test Qscillator output to 1 kHz at 1.85 Vrms.

Connect the High Frequency dB Voltmeter to A3TP1 and adjust the Model 86632A MODULATION
LEVEL vernier for a meter reading of 1 Vrms.

Adjust A3R32 for a reading of 100 on the modulation level meter.

Remove the extender board and reinstall the A3 assembly.




Adjustments Model 36632A

ADJUSTMENTS

5-15. AMPLITUDE LEVELING
REFERENCE: Sexrvice Sheet 4.

DESCRIPTION: When properly adjusted, a constant output of 1.80 + .05 Vrms is provided by the leveling
amplifier with an EXTERNAL AC input of 0.2 to 2 Vrms.

liSClLLOSCOPE VOLTMETER
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Figure 5-3. Amplitude Leveling Adjustment Setup

EQUIFMENT:
Test Oscillator HP 651B

Oscilloscope HP 150A/1801A/1821A
High Frequency dB Voltmeter HP 400GL
Extender Cable

PROCEDURE:

Unless A4U1 or an associated component has been replaced, A4R45, which has
been adjusted at the factory, should not have to be readjusted.

Remove the A4 assembly and reinstall it using an extender board.

Connect the Test Oscillator 50 ohm output to the Model 86632A INPUT.

Set the Test Oscillator frequency to 15 Hz with an output level of 2.0 Vrms.

Set the oscilloscope vertical sensitivity to 0.1 volts per divison.

Connect the oscilloscope to the negative side of A4C11 through a 10:1 divider probe.

Adjust A4R45 for maximum gain without oscillation. The signal should be greater than 4.65 Vp-p.
NOTE

If remote programming is available proceed to step 7, otherwise, proceed to step 9.

Program the instrument as follows: mainframe center frequency-20 MHz, Model 86632A MODE-AM,
SOURCE-EXTERNAL AC, MODULATION LEVEL-90%.

Adjust A4R35 for a reading of 90 on the MOdel 86632A meter. (End of adjustment.)




Model 86632A Adjustments

ADJUSTMENTS

5-15. AMPLITUDE LEVELING (cont’d)

9. Manually set the instrument as specified in step 7. Disconnect the oscilloscope and connect the
voltmeter to the negative side of A4C11.

10. Adjust A4R35 for a reading of 1.80 £0.05 Vrms on the High Frequency dB Voltmeter.

5-16. FM DEVIATION ATTENUATOR

REFERENCE: Service Sheet 6.

DESCRIPTION: The FM range selector circuit is set to zero with no modulation input and the FM peak
deviation is calibrated at 1 MHz.

MODEL 8650A Y STEM FM DISCRIMINATOR 0SCILLOSCORE
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BIGITAL VOLTMETER
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Figure 5-4. FM Deviation Attenuator Adjustments Setup

EQUIPMENT:
Digital Voltmeter HP 3440A
Test Oscillator HP 651B
Qscilloscope HP 180A/1801A/1821A
Extender Cable HP 11672-60002
Frequency Meter, FM Discriminator HFP 5210A

PROCEDURE:
1. 8et the Model 86632A MODE control to FM X 0.1 the SQURCE control to EXTERNAL DC and the
MODULATION LEVEL control full clockwise.

NOTE
There is no input to the Model 86632A for the next two steps.
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ADJUSTMENTS

5-15. FM DEVIATION ATTENUATOR (cont'd)
Connect the Digital Voltmeter to AGTP2 and adjust A6R20 ‘ZERO-1’ for a reading of 0 £1 mV.

Connect the Digital Voltmeter to A6TP3 and adjust A6R23 ‘ZERO 2’ for a reading of 0 *1 mV.
Disconnect the Digital Voltmeter.

Set the Frequency Meter, FM Discriminator to a sensitivity of 1 V and a range of 10 MHz.

Calibrate the Frequency Meter, FM Discriminator output. (Refer to the Operating and Service Manual
for instructions.)} ‘

Set the mainframe center frequency to 8 MHz and the RF Section output to +13 dBm.
Set the Model 86632A MQDE control to FM X10 and the SOURCE confrol to EXTERNAL AC.
Set the Test Oscillator frequency to 1 kHz and the output amplitude to 1 Vyms,
Connect the equipment as shown in Figure 5-4.
10. Adjust the Model 86632A MODULATION LEVEL control for a reading of 100 on the meter.

11. Adjust A6R25 ‘FM-SEN’to show a 0.2 Vp-p display on the oscilloscope,

5-17. VCO CENTER FREQUENCY
REFERENCE: Service Sheet 7.
DES CRIPTION: The Model 86682A 20 MHz VCO frequency is adjusted as the output of the RF Section

is monitored on an Electronic Counter. With the Model 86632A in the FM mode (0 deviation) the counter
readout should be the same as the mainframe center frequency +5 kHz.

MODEL 8660A 5Y STEM

ELECTRONIC COUNTER

°t

QUTPUT

_ BA33ZA

30000
000

Figure 5-5. VCO Center Frequency Adjustment Setup

EQUIPMENT:
Electronic Counter
Extender Cable

PROCEDURE:
1. Connect the equipment as shown in Figure 5-5.

56
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ADJUSTMENTS

5-17. VCO CENTER FREQUENCY (cont'd)

2
3
4,
5

Remove the ATA3 VCO cover on the rear panel of the Model 866324,
Turn the Model 86632A MODE control OFF,
Set the mainframe center frequency to 10 MHz and the RF Section output to +13 dBm

Set the Model 86632A MODE controlto FM X1and the SOURCE control to EXTERNAL AC with no
input applied.

Ground the teflon insulated standoff on ATAS3 and record the counter reading.

MHz
Remove the ground clip, replace the A7A3 cover with two screws, and record the counter reading.

— MHz

Record the difference frequency hetween steps 6 and 7.

MHz
Remove the A7A3 cover. If the frequency in step & was higher than that in step 7, adjust ATAJRS for
a reading on the counter of 10 MHz plus the difference frequency. If the frequency in step 6 was lower

than that in step 7, adjust ATA3R8 for a reading on the counter of 10 MHz less the difference
frequency.

. Replace the ATASB cover and recheck the frequency. The counter readout should display 10.000

+0.0056 MHz. If the frequency is not within tolerance, repeat steps 6 through 10.




The Model 86332A

Replaceable Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information relative to
ordering replacement parts and assemblies,

6-3. Table 6-1 provides correct stock numbers for
use when ordering assemblies on an exchange basis.

6-4. Tahle 6-2 provides an index of reference
designations and abbreviations used in the prepara-
tion of Hewlett-Packard manuals.

6-5. Table 6-3 is the table of replaceable parts and
is arranged as follows:

a. Electrical assemblies and their component
parts in alpha-numerical order by reference desig-
nation.

b. Chassis parts in alpha-numerical order by
reference designation.

¢.  Miscellaneous parts.

6-5. The information given for each part consists
of the following:

a. The reference designator.

b. The Hewlett-Packard part number.

c. Total quantity (TQ) in the instrument.
Total quantity for each part is given only once - at
the first appearance of the part number,

d. Description of the part.

e. Manufacturer of the part, in a five-digit
code.

f.  The manufacturer’s part number for the
part.

6-7. Table 6-4 contains the names and addresses
that correspond to the manufacturers code num-
bey.

6-8. ORDERING INFORMATION

69, To order a part listed in the replaceable
parts table, quote the Hewlett-Packard part
number, indicate the quantity required, and
address the order to the nearest Hewlett-Packard
office.

6-10. To order a part that ig not listed in the re-
placeable parts table, include the instroment model
number, ingtrument serial number, the description
and funetion of the part, and the number of parts
required. Address the ordet to the nearest
Hewlett-Packard office.

Table 6-1. Part Numbers for Assembly Exchange Orders

Assembly No, Assembly Name

Assembly Part No, Exchange Part No.

Switeh Logic

Remote Attenuation
Leveling Amplifier
Modulation Oscillator

20 MHz Switch
20 MHz VCO

FM Deviation Attenuation

86632-60004
86632-60006
86632-60005
86632-60009
86632-60003
86632-60001
8663260002

86632-60104
B6632-60006
86632-60105
£26632-60108
86632-60103
86632-60101
8663260102




Replaceable Parts

Table 6-2. Reference Designators and Abbreviations used in Parts List

Model 86632A

assembly
motor
battery
capacitor
coupler
diode
delay line

L | (I T I I O |

amperes

control
amplifier

tor

bandpass
brass

o

tor

ceramic

coefficient
common

complete
connector

LI T T O T O O

clockwise

drive

external

farads
ftat head

[ )

fixed

giga (109)
germanium
glass
ground{ed)

Wi

device signaling (lamp)
misc electronic part

automatic frequency

beat frequency oscilla-
beryllium copper
binder head

backward wave oscilla-

deposited carbon

electrolytic
encapsulated

Fillister head

LI [T O 1

gk fonn

nnnE

counterclockwise

REFERENCE DESIGNATORS

fuse

Filter

jack

relay

inductor

loud speaker
meter
microphone
mechanical part

ABBREVIATIONS

henries
hardware
hexagonal
mercury
hour{s)
Hertz

intermediate freq
impregnated
incandescent
include(s)
insulation{ed)
internal

= kilo = 1000

cabinet mount only

composition

cadmium plate
cathode-ray tube

ann

left hand

linear taper

lock washer
logarithmic taper
low pass filter

milli = 10-3
meg = 106
metal {ilm
metallic oxide
manufacturer
mega Hertz
miniature
momentary
metalized
substrate
mounting
“mylar”

nano (10'9)
normally closed
neon

nickel plate

N/O
NOM
NPO

Wi Enannun

LI

nwui

U L | I L I

plug

transistor
resistor
thermistor
switch
transformer
terminal hoard
test point
integrated circuit

noermally open
nominal

negative positive
zero (zexc tem-
perature coef-
ficient)
negative-positive-
negative

not recommended
for field re-
placement

not separately
replaceable

order by
description
oval head
oxide

peak

printed circuit
picofarads = 1012
farads

phosphor bronze
Phillips

peak inverse
voltage
positive-negative-
positive

part of

polystrene
porcelain
position(s)
potentiometer
peak-to-peak
point

peak working volt-
age

rectifier

radio frequency
round head or
right hand

= vacuum tuhe,

n

nrue

A0 0 EnwEnnE e

w3 unann

neon buth,
photocell, ete.
voltage
regulator
cable

sochet

erystal

tuned eavity,
network

rack mount only
root-mean square
reverse working
voitage
slow-blow

screw

selenium
section(s)
semiconductor
silicon

silver

slide

spring

special

Stainless steel
split ring

steel

tantalum

time delay
toggle

thread
titanium
tolerance
trimmer
traveling wave
tube

= micro = 10°6

variahle
de working volts

with

watts

working inverse
voltage
wirewound
without




Model B6632A

Table 6-3. Replaceable Parts

Repiaceable Parts

Reference
Designation

HP Part Number

Qty

Description

Mfr Part Number

Al
ALJL
21ML
AlMpL
HIMP2
A1MP3

A1MP 4
ALMPS
A14PE
A1MPT
ALRL

2151
AlSL
Ais2
4152
AL33

AlWl”
AlAL
az
s2Cl
4202

£2C3
A2C4
2205
A2LL
£2R)

A2R2
AZR3
A2R4
A2R5
AZR&

A2RT
AZRE
AZRY9
AZU1
p202

AZu3l
L2U4
AZUS
A2ZUb
a2ut

L2ud
L2U9
A2U10
A2U11
A2Ul2

A2U013
A2UL4L
22015
A2XAL
A3

£3C1
43C2
A3L3
A3C4
A3C5

430 e
A3CT
LE:)
£3C9
A3L10

AZCRE
ABCRZ
A3CR3
A3CR4
A3CRS

A3CR6
£30RT
A3ICRE
A3CRS
AICRIY

A3CR11
A3CR12
AZCRL3
AICRL4G
A3ICRI1S

1250-0913
11201548
0370~1091
0370-1099
86601-40017

8663200008
B865632-20014
86632-20015
86632-20016
2100-2728

3100~3030
3100-3031
31 0}=0044

8120-1733
86632-20011
86632-60004
0160-2055
0180-0228

0160-2055
Q160-2055
0160-2055
9140-0142
0698-0084

0757=0416
a757-041¢
8757=-0416
0757-0416
4751-0416

0757-0416
Q757-041é
0757-04l6
1820—-0256
1820-065%9

1820-0659
1820-0328
1820-0256
1820~0659
1820=065%

1820-0328
1820-0174
18200710
1820-0710
1820-0256

1820=0535
l820-03z8
1820-0054
1200-0767
Bo632-60006

0160~2055
¢4180-0116
0160-2055
Qle0-2055
0160=2055

0160-2290
0Lo0=0168
0La0=-0168
0160=-2201
0180=-0094

1901-0040
1901-0040
1901-0040
1901-0040
1901-0C4Q

1901-0040
1901-0040
1901-0G40
1901-0040
1901-0040

1901=-0040Q
1901-0040
1901-0040
1902-3182
1902~3059

FRONT PANEL ASSY
CONNECTOR:RF BNC (C-TYPE}
METER

KNOB: JADE GREY

KNOB8: JADE GREY
SCREWIMETER ADJUST

PAMEL 2 FRONT

HOUS ING : FRONT

PANEL:5UB

WINDQW: METER

R:VAR CERMET 1K DHM 202 LIN 2w

SWIFCH: ROTARY 5 POSITION
{MODE)

SWITCH: ROTARY 4 POSITION
{ SCURCE)

SWITCH: PUSHBUTTON SPST

CABLE ASSY:26 GA 16-PIN
BOARD:FRONT HARNESS

BOARD ASSY:SWITCHING LOGIC

C3FXD CER 0.01 UF +80-20% 100VDCHW
C:FXD ELECT 22 JF 103 15VDCH

C3FXD CER 0.01 UF +80~20% 100VDCH
C:FX0 CER D401 UF +80-20% 100VDCH
CiFXD CER 0.01 UF +80—20% 100VLCW
COIL:FXD RF 2.20 UH l0%

RiFXD MEY FLM 2.15K OHM 1% 1/8#

REFXD MET FLM 511 GHM 1% 1/8W
R:FXD MET FLM 511 UHM 1% 1/8M
R:FAD MET FLM 511 OHM 1% 1/8W
R:FXD MEY FLM 5i1 OHM 1% 1/8W
R:FXD MET FLM 511 OHM 13 1/8W

RIFXD MET FLM 511 OHM L% 1/6M
R:FXD MET FLM 511 GHM 1Z 1/8d
RIFXD MET FLM 511 DHM 1% 1/8W
IC:0TL QUAD 2-INPUT POWER GATE
EC:TTL,LOW POWER 4—BIT SHIFT REGISTER

ICTTLoLOW POWER 4=BIT SHIFT REGISTER
IC:TTL QUAD 2-INPT NOR GATE

IC:DTL RUAD 2-INPUT POWER GATE
1IC:TTL,LOW POWER 4—BIT SHIFT REGISTER
IC:TTLyLOW POWER 4~BIT SHIFT REGISTER

1C:TTL QUAD 2-INPT NGR GATE
IC:TTL HEX INVERTER

IC:DIGITAL TTL+LOGIC 5V 5%
IC:DIGITAL TTL+LOGIC 5v 5%
1C:0TL QUAD 2-INPUT POWER GATE

IC:TTL DUAL 2-INPT ORIVERIOQPEN COLL)
IC3TTL QUAD 2-INPT NOR GATE

IC:TYL GUAD 2«INPT NAND GATE

SOCKET IC:16 CONTACT DUAL LINE

BOARD ASSY:REMOTE ATTENUATOR

C:FXD CER 0.01 UF +80-20% 100VDCHW
C:FXD ELECT 6.8 UF 10% 35VDCW

CsFXD CER 0.01 UF +80~20% 100VDCH
C:FXD CER 0.01 UF +B80-20% 100VDCW
C3FXD CER 0.01 UF +80-20% 100VOCW

C:FXD MY 0,15 UF 102 80VDLW

C:FXD MY C.l UF 108 Z200¥DCW

CzFXD MY 0.1 UF 10% 200VDCW

C:FXD MICA 51 PF 5%

C:FXD ELECT 100 UF +75~10% 25VDCW

DIDNE:SILICON 30MA 30WV
DIODE:SILICON 30MA 30WV
GIODE:SILICON 30MA 30WV
DIODE:SILICON 30MA 30WV
DIDOE:SILICON 30MA 30WV

DIODE:SILICON 30MA 30WVY
DIODE:SILICON 30MA 30WYV
DIDDE:SILICON 30MA 30WY
DIODE=SILICON 30MA 30WV
DIODE:SILICON 30MA 30WV

DIDDE:SILICON 20MA 30WY
DIODE:SILICON 30MA 30MWV
DIODE sSELICON 30MA 30WV
OIODE BREAKDOWN:SILICON i2.1V 5%
DIODE BREAKDOWN:SILICON 3.83V 5%

28JR170-1
1120—-1548
0370-1091
0370-1099
56601-40017

864632=00008
B86632=20014
86432=20015
86632-200186
2100=~2728

TYPE A
TYPE A
39-1 N.O.

8120-1733
86632-20011
86632-60004
COZ3F10LFL03Z522-CDH
150D226X901582=-0Y5

CO23F10LF10321522-COH
C023F101F1032522~(CDH
C023F101F1032522~CDH
O9~4436—4K

0698-0084

0T57-04ib
0757=0416
07570416
07537-0416
0757=0416

0757-0416
0757=0416
0757=0416
MCB58P
5L1T145

S5L17145%
SNT402N
MC&58P

S5L17145
5L17145

SNT402N
SNT404N
SL17315
SL17315
MCBS8P

SNT5451
SNT402ZN
SNT400N
316AG5D-3R
B6632-60006

C023F101F1032522-C0OH
150D 685 X903562-DYS

CO23F101F1032522-COH
CO023F101F1032522~CDH
GCO23F101F1032522~C0H

292P1549R8—PTS
192P10492=PT5
192P10492=PT5
ROML5ES 10410
3001076025002=-D5M

FDGlo88
FDGLl0BA
FDGlOB88
FDGl0BE
FDGl088

FDG1088
FCGLO8E
FDGL{88
FDGLOES
FDGLOSS

FDGLH88
FDGloas
FDG1088
1902=-3182
1902-3059

See introduction to this section for ordering information
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Table 6-3. Replaceable Parts

Model 86632A

Reference
Designation

HP Part Number

Qty

Description

Mfr Part Number

A3CR16
A3BCRLT
£3K)
ABK2
A3K3

A3K4
#3K5
A3ke
AJKT
A3K8

A3K9
A3KLG
A3K]11
LE S ¥4
A3K13

AXL
A3LZ
A3L3
A3Q)
4302

4303
A3R1
A3R2
A3R3
L3R4

A3RS
£3R6G
LELY)
A3R8
A3R9

A3R10
A3R%1
#3R12
A3RL3
A3R14

A3R15
A3R16
AIRLT
A3R18
A3R19

A3R20
A3R21
#3R22
A3R23
A3R24

AIRZE
A3R2Ze
A3R27
A3R28
2IR29

A3R3G
A3R31
A3R32
A3U1
Ad

A4C1
402
A4C3
A4Co
2405

MG
A4CT
A4C8
A4C9
A4C10

A4Crl
24C) 2
24C 13
24014
24C55

£4C16
A4CLT
A4CRL
A4CR2Z
44CR3

19C1-0040
1901-0¢40
0490-1013
049019013
0490-1013

0490-1013
04901013
0490-1013
0490~1013
0490-1013

0490-1013
0490~1013
0490~1013
0490-0916
0490~-1013

9140=-017%
9140-0179
9140~0179
1854-0071
1854-0071

1853=0020
0T57-0418
0757-0418
0683=-6855
0751=-0288

0698-4037T
21001984
0757-0288
0698=-0083
0698=3444

0T57-04601
0698~3446
Q1570420
OT757-1094
0757-028¢

0698~3153
A757-0440
0698-3156
0757-0401
0757T=-0294

0T57=0394
0658~3437
0757-0280
0698-3439
0757-0416

4T57-0317
0757-0280
0698-3444
GT5T-0416
0698-3446

075T=0274
0757-0443
2100-1760
1820-0398
B6E32-60005

0Ll60-2204
0180-01Lle
0180-0114
0180-0058
a160-0168

0180=2215
0180-1743
0180-0291
0160-2150
0160-2150

0180-2215
0160-24%93
018C=~0094
0186-0229
01602150

0140=0196
91800094
1902-313%
1%01-0G22
1901-0022

LU -3

-

WM L e R L e Y

.

D100EsSILICON 30MA 30WY
DIODE:SILICON 30MA 30WV
RELAY:500 OHM 10% 5v
RELAY=500 OHM 10% 5v
RELAY:500 OHM 10%

RELAY:500 OHM 10%
RELAY2500 OdM 10%
RELAY:500 OHM 10X
RELAY:50(0 OKRM 10%
RELAY:500 OHM 10%

RELAY 2500 OHM 10%

RELAY:500 OHM 103
RELAY:500Q OHM 103 5
RELAY:REED 1 FORM A 0.5 AMP
RELAY:500 OHM 103 SV

COIL/CHOKE 22.0 UH 10%
COIL/CHOKE 22.0 UH 10%
COIL/CHOKE 22.0 UH 10%
TSTR:SI NPN{SELECTED FROM 2N3704)
T5TR:S5T NPN{SELECTED FROM 2N3704)

TSTR:ST PNPISELECTED FROM 2N3702)
R:FXD MET FLM 619 DHM 1% 1/auW
RIFXD MET FLM 619 OHM 12 1/8W
R:FXD COMP 6,8 MEGOHM 5% 1/4MW
R:FXD MET FLM 9.0%K OHM 1% 1/8W

R:FXD MEF FLM 46.4 OHM 1% 1/aW
R:VAR FLM 100 DHM 10%Z LIN 1/24W
R:FXD MET FLM 9.09K OHM 12 1/8uW
R:FXD MET FLM 1.96K OHM 1% 1/8W
RIFXD MET FLM 316 GHM 1% L/6W

RIFXD MET FLM 100 OHM 1% 1/8u
R3FXD MET FLM 3683 OHM 1T 1/8W
R:FXD MET FLM 750 OHM 13 1/8W
REFXD MET FLM 1.47K OHM 13 L1/EW
RiFXD MET FLM 1K OHM 1% 1/8W

R:FXD MET FLM 3.83K CHM 13 1/8W
R:FXD MET FLM 7.50K OHM 1Z 1/8W
RiFXD MET FLM 14.7K OHM 1% 1/8W
R:FXD MET FLM 100 OHM 1% 1/8W

RiFXD FLM 17.8 OHM 1% 1/8W

RiFXD FLM 51.1 CHM 1% .1/8W
R:FXD MET FLM 133 OHM 13 1/8W
RiFXD MET FLM 1X OHM L% 1/8W
R:FXD MET FLM 178 OHM 13 1/84W
RIFXD MET FLM 511 OHN 13 1/8W

REFXD MET FLM 1.33K OHM 13 1/8W
RiIFXD MET FLM LK DHM 1% 1/8W
R:FXD MET FLM 316 OHM 1% 1/8W
R3FXD MET FLM 511 OHM 1% 1/8W
R:FXD MET FLM 383 OHM 1% 1/8W

RiFXD MET FLM 1.21K OHM 1% 1/8W
R3FXD MET FLM L1.0K OHM 1% 1/8W
RIVAR WW 5K OHM 5 TYPE V 1w
IC:DIFF COMPARATOR AVOL=1K MIN.
BOARD ASSY:LEVELING AMPL

C:iFXD MICA 100PF 52

C:FXD ELECT 6.8 UF 10X 35VDCW
C:FXD ELECT 6.8 UF 10% 35V¥0CW

C:FXD AL ELECT 50 UF +75-10% 25VDCW
C:FXD MY 0.1 UF 10% 200VDCW

C3iFXD AL ELECT 170 UF +75-10% 170VOCW
C:FXD ELECT 0.1 UF 10% 35VDCH

C:FXD ELECT 1.0 UF 103 35VOCH

C:FXD MICA 33 PF 5%

C:FXD MICA 33 PF 5%

C:FXD AL ELECT 170 UF +75-10% 170VDLW
C:FXD MY 0.22 UF 102 S0OVOCH

C:FXD ELECT 100 UF +75=10% 25VDCW
CIFXD ELECT 33 UF 10% 10VDCW

CsFX0 MICA 33 PF 5%

C3FXD MICA 150 PF 5%

C:FXD ELECT 130 UF +#75-10% 25VDCW
DIODE:BREAKDOWN 8.25V 5%
DIORESSILICON 0456V AT 1 MA
DIODE:SILICON D.56V AT 1 MA

FOGL088
FDG1088
R2846-1
R2846~1
R2846—-1

R2846~1
RZ2846=1
RZ2846H=1
RZ846—1
R2846=1

R2846=1
RZB46~1
R2846-1
KA30231051
R2846-1

3140=0179
9143=-0473
9140=017%
1854=0071
1854-0071

1853-0020
0757-0418
07570418
CB 6855
DTS T-0288

06984037
2100=-1984%
0757=0288
0698-0083
0698~3444

0757=0401
0698=3446
0757=0420
075T=10%%
QT57-0280

06%58=3153
Q7570440
3698-3156
07570401
07570254

D757-0394
0698=3437
0T57=0280
0698=3439
0757T=0416

075T-0317
G757-0280
D&96=34%4
aT57T=0416
I8~ 3445

0757=-0274
0757=0443
2100=1760
LM710C
86632=-650005

RDML5F101J3C
150D685X903582-DY3
150D685X903582~0YS
30D5066025CC2-0SM
192P10492=PTS

3001776015DD2~DSH
1500304 X9035A2=DYS
150D105X9035A2-DY5S
0160=-2150
0160=~2150

30D177GOL5DD2=DSH
192P2249R8=-PTS
30D0107G025DD2~DSH
0180=0229
0160-2150

RDM15F151J3C
30D1076025D02=~05K
5710939=158
1901-0022
Lesoi-0022

See introduction to this section for ordering information




Model 86632A Replaceable Parts

Table 6-3. Replaceable Parts

Reference \lip part Number| Qty Description Mfr Part Number
Designation

A4CR4 i901=0022 DIODE:SILICON 0G.56Y AT 1 HA 1901-0022
A4CRE 1902-3149 DIGDE BREAKDOWN:9.0%V 5% 1992-3149
24CRE 1901-0025 DIODE=SILICON LOOMA/LY FD 2387
A4CHT 1901-0025 CIODE:zSILICON LO0MA/LV FD 2387
A4CRa 1901-0047 DIGDE JUNCTION:SILICOGN 20PIV L901=0047

AaCRY 1902-3059 01ODE BREAKDOWN:SILICON. 3483V 5% 1302-3059
AaCR LG 1901-0047 DIDDE JUNCTION:SILICON 20PIV 1501~0047
paCRLL 1901-0047 DIGDE JUNCTION:SILICON 20P21IV 1501=-0047
AaCR1Z 1901-0047 DIODE JUNCTION:SILICON 20PIV 1901-0047
LETY 0490-1013 RELAY:500 OHM 10% 5V RZ846-L

LI 9140«0179 COIL/CHGKE 2Z2.0 UH 10% G140-0179
A4l 2 S140-0179 COJL/CHOKE 22.0 UH 10% 9140~0179
A4L3 914G-0L79 COIL/CHOKE 22.0 UH L0% 3L40=-0179
A4Q1L 1853=0001 TSTR:SI PNP(SELECTED FROM 2N1132) 1853=0001
2402 1853=0020 TSTRzS1 PNP{SELECTED FRGM 2N3T702} 1853-0020

#4034 1853=0020 FSTR3S51 PNPISELECTED FRCM 2N3702) 1853-0020
FEEAALY 1854=0404 T5TR:51 NPN 1854=0404
4405 1854«~C0TL TSTR:SI NPN(SELECTED FROM 2N3704) 1854=0071
A406 1854=0C71 TSTRzSI NPN{SELECTED FROM 2N3T704) 1854=0071
s4Q7 1854-0071 TSTR3SI NPN{SELECTED FROM 2N3T704) 1854=0071

2408 k853-0020 TSTR:SI PNP{SELECTED FROM 2N3702) 1853~=0420
4409 1854=0071 TSTRISI NPN{SELECTED FROM 2N3T704) 1854=0071
£4QL0 1854-0C71 TSTR:S1 NPN{SELECTED FROM ZN3704) 1854~0071
44Q11% 1854-0404 TSTRiSL NPN 1654=0404
£4Q12 1854-0C71 TSTRISI NPN{SELECTED FROM 2ZN3704) 1854—-0071

A4R1 a7sr=0421 RzFXD MET FLM 825 OHM 1% 1/8W 075T=0421
HaR 2 0757-0280 R:FXD MET FLM 1K OHM 1Z 1/8W 0757-0280
A4R3 a757-0279 RIFXD MET FLM 3.16K OHM 13 1/8W 07570279
Aafis 0757-0442 Ri:FXD MET FLM 10.0K OHM 1% 1/8W 076 T=0442
L4R5 075T-0280 R3IFXD MET FLM LK OHM 13 1/6W a757-0280

AaR& 0698-3156 RiFXD MET FLM 14.7K OHM 1X 1/8% 0698-3156
A4RT 0698-3156 RiFXD MET FLM 14.7K OHM 1% 1/8W 0698-3156
b4R8 0698-3161 RIFXD MET FLM 38.3K DHM 1X 1/8W 0698-3161
A4R9 0698~3152 RZFXD MET FLM 3.48K OHM 12 1/68W Q698=3152
A4R LG C696-0084 RIFXD MET FLM 2.15K OHM 1% 1/8W 0698-0084

A4R1L 0698-0084 REFXD MET FLM 2.15K OHM 1I Ll/6W 0695=-0084
pauf12 06%8-3152 RIFXD MET FLM 3.48K DHM LZ 1/8W 0698-3152
A4R13 7570280 REFXD MET FLM 1K COHM L% L/8W Q757-0280
A4R 14 i990-0322 RAYISTOR 1990=0322
A4RL5 0696=3155 RIFXD MET FLM 4.64K OHM 1% 1/8W 0698~-3155

A4R1 6 CI57-0419 RIFXD MET FLM 681 DHM 1% 1/8d 0757=0419
A4RLT 0698=3152 R:FXD MET FLM 3.48K GHM 12 1/8W 0698=3152
A4K18 0698-0084 RIFXD MET FLM 2.15K OHM 1% 1/8W 0698-0084
A4R 19 Q757-04l16 R3FXD MET FLM 511 OHM 1% 1/8W QT51~0416
ALRZ0 Q157-0438 R2FXD MET FLM S.11K OHM 1% 1/8NW 0757~0438

#4RZ1 0757=0346 RIFXD MET FLM 10 OHM 12 1/8W 0757=0346
A4R22 0751-0467 RIFXD MET FLM 121% OHM 1% 1/8W 057=~0467
£4R23 0757=0280 RIFAD MET FLM 1K OHM 1T 1/8W -0757=0280
AGR24 0757=0274 R:FXAD MET FLM 1.21K QHM 1% 1/8u Q75T=0274
B4R 25 0698-3430 RiFXD MET FLM 21.5 DHM 1% 1/8W 0698=3430

b4R26 Q7570400 REFXD MET FLM 90.9 OHM 1% 1/EW 0757=0400
FaR 27T 0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W 07570346
A4R28 0757-03456 R:FXD MET FLM LO OHM 1Z 1/8W 0757-0346
A4R29 0757-0199 RIFXD MET FLM 21.5K OHM 13 1/8W 0T5T—-0139
A4R30 0698~0084 R:FXD MET FLM 2.15K OHM 13 1/8W 0698-0084

B4R31 G157=-0279 REFXD MET FLM 3,16K OHM 1% 1/8W 0757=0279
A4R 32 0658-4037 R:FXD MET FLM 46.4 OHM 1% 1/8W 0698-4037
A4R33 0698-3454 R{FXD MET FLM 215K OHM 1% 1/6W 0698=3454
A4R 34 0698-3155 RiFXD MET FLM 4.64K COHM 1% 1/8W 0698=3155
F4R 35 2100-1758 RiVAR WW 1K OHM 5% TYPE V 1W 2100~1758

A4R36 0698=3155 R:FXD MET FLM 4,64K OHM 1% 1/BW 0698=3155
A4k 3T QT57-0465 ] R:FXD MET FLM 100K OHM 1% 1/8W 0157=0465
A4R 38 0698-3452 R:FXD MET FLM 147K OHM 1% 1/8W 0698=3452
A4R 39 075T-0467 R:FXD MET FLM 121K OHM 1T 1/8W OT5T= 0467
L4R %40 0698-3154 RIFXD MET FLM 4.22K OHM 1% 1/8W 0698=3154

A4R4) C5698=3454 RIFXD MET FLM 215K OHM 1% 1/8W D698-3454
A4R 42 G757=0441 R:FXD MET FLM B.25K OHM 1% 1/8W 0757=0441
A4R 43 0F57=-0278 R:FXD MET FLM 1.78K OHM 1% 1/8W 0I57=0278
A4R 44 0698=3160 R:FXD MET FLM 31.6K OHM 1% .1/8W 0698~3160
A4R45 2100-0942 RIVAR FLM 50K OHM 20% 3/4W 2100-0942

A4RGH 0698=3160 RIFXD MET FLM 31.6K CHM 1% 1/8® 0698-3160
24R&T 0698-3157 RIFXD MET FLM 19.6K OHM 13 1/8M 0698-3157
A4R44 Q757-0438 R3FXD MET FLM 5.11K OHM 13 1/8W 075 7~0438
A4R 49 0757-0401 RiFXD MET FLM 10O0 OHM 13 1/8W Q1570401
Aal1 £820-0223 INTEGRATED CIRCUIT:OPERATIGNAL AMPL. 1820=-0223

See introduction to this section for ordering information




Replaceable Parts

Table 6-3. Replaceable Parts

Model 86632A

Reference
Designation

HP Part Number

Oty

Description

Mfr Part Number

2442
45

AsC1
£5C2
ASC3

2504
£5C5
2506
ASCT
A5C8

AsC9

25C1L0
ASC1l1
25C12
ASC13

A5C 14
ASCR1
A5CR2Z
ASCR3
A5CR4

ASCRS
ASCR&
ASCH?
ASCRS
ASCRY

ASCR1Q
ASKL
A5K2
ASLL
&5L2

ASQ1
A5Q2
4503
AS5R1
ASR2

A5R3
ASR4
ASRS5
ASRE
ASRT

ASRB
A5R9
ASRLO
A5R11
AS5R12

ASR13
ASR14
£5R15
ASR 16
ASRLT

ASR1E
ASR19
ABR2Z2O
ASRZ1
ABR22

45R23
A501
26
4601
LI

A6C3
26C4
AsCH
l-1e03
.11 )

2608
A6C9
46C10
A6C11
A6C12

LLIK]
A6l 14
A6CL5
s6C1e
A6CLT

1820-0223
86832-60009
0160-2055
0180-0094
0180-0094

0180=-0116
0180-0291
0160~2199
0180=-2206
0180-2205

01600937
0160-2671
0180~2215
0160-2226
0180-0291

0180-1704
1901=G040
1902=-0025
1901=0040
1901-0040

19¢1=0040
1901~0040
1901-0040
1901~-0040
1901-0040

1901-0040
0490-0916
0490-1013
91l40-0179
9140-0179

1853-0020
1854-0404
1854-0071
GT757-0442
Q7570401

0698=~3152
0757-0418
0757-0442
0757-0442
0757-0442

07570462
0757~1094
0757-043%
07187-0458
GT57-0458

0757=-0288
0698-3457
2100~1761
2100=1760
0698-3444

0698-3159
0698-0083
0698-3157
0698-3157
G157-0442

071570442
16200223
86632-60003
0160-2199
0180-0116

£18C-0374
4180-0374
J160-2055
G160-2055
Q160-2055

0160=-2055
0180-2214
0160-0174
0180-0374

0180-0116
0180-0116
0160-2055
0160-2055
0160-3455

INTEGRATED CIRCUIT:DPERATICNAL AMPL.
BOARD ASSY:MODULATION OSCILLATCR
CsFXD CER Q.01 UF +80=203 100VDCW
C:FXD ELECT 100 UF +75-10 25VDCH
C:FXD ELECT 100C UF +75-10X 25VOCW

C:FXD ELECT 6.8 UF 10% 35VDCW
C:FX0 ELECT 1.0 UF 10% 35V0OCH
CiFXD MICA 30 PF 5% 300VDCW
L2FXD ELECT 60 UF 1O¥% &VDCW
C3FXD ELECT 0.33 UF 10% 35VOCW

C:FXD MICA 1000 PF 2%

C2FXD MY 0.1 UF 5% 80OVDCLW

C:FXD AL ELECT 170 UF #75=10% L70VDCH
C:FXD MICA 2200 PF 5% 300VOCW

CzFXD ELECT 1.0 UF 102 35V0Cw

C:FXD ELECT 47 UF 10% 6VOCW
OIOGE:SILICON 30MA 30WY

DIODE »BREAKDOWN:10.0V 52 400 MW
DIDDE:SILICON 30MA 30WV
DIDDE:SILICON 30MA 30WV

DIDDE:S ILICON 30MA 30WV
DIODE:SILICON 30MA 30WY
DIDDE:SILICON 30MA 30WY
DIODE:S[LICON 30MA 30WY
DIODE:SILICON 30MA 30WV

DIODE:SILICON 30MA 30WY
RELAYIREED 1 FORM A 0.5 AMP
RELAY:500 OHM 10% 5V
COIL/CHOKE 22.0 UH 10%
COIL/CHOKE 22.0 UH 10%

TSTR:SI PNPISELECTED FROM 2N3702}
TSTA:SL NPN

TSTR:SI NPNUSELECTED FROM 2N3704)
R:FXD MET FLM 10.0K OHM 13 1/8w
R:FXD MET FLM 100 OHM 1% 1/8W

R2FXD MET FLM 3.48K OHM 1% 1/8W
RIFXD MET FLM 619 OHM 1% 1/8W

RIFXD MET FLM 10.0K OHM 1% L1/8W
RIFXD MET FLM 10.0K CHM 1% 1/8w
R:FXD MET FLM E0.OK OHM 1% 1/8W

R:FXD MET FLM 75.0K OHM 1% 1/8W
R:FXD MET FLM Ll.4&7K OHM 1% 1/8W
R:FXD MET FLM 6.81K OHM 1% 1/3W
R3FXD MET FLM 51.1K OHM 1Z 1/6W
R:FXD MET FLM 51.1K OHM 1% 1/8W

RIFXD MEY FLM 9.09K OHM 1% l/8M
RIFXD MET FLM 316K OHM 13 1/8W
R:VAR WW 10K QHM 5% TYPE V 1W
R:VAR WW 5K OHM 5% TYPE V 1w
RIFXD MEFT FLM 316 OHM 1% 1/8H

RzFXD MET FLM 2&.1K GHM 1% 178w
R3FXD MET FLM 1.96K OHM 1% 1/8W
RIFXD MET FLM 19.6K GHM 1% Ll/8W
R:FXD MET FLM 19.6K OHM 1% L/8W
R:FXD MET FLM 10.0K OHM 13 1/8W

RiFXD MET FLM 10.0K OHM 1Z 1/8W
INTEGRATED CIRCUIT:OPERATIONAL AMPL.
BOARD AS5Y:iFM DEVIATION ATTENUATION
C:FX0 MICA 30 PF 5% 300VDCHW

C:FXD ELECT 6.8 UF 10% 35VDCW

C:FXD TANT. 10 UF 10% 20VDCMW
C:FXD TAWNT. 10 UF 108 20VDCW
C:FXD CER 0.01 UF +80=20% 100VDCW
CiFXD CER 0.01 UF +80~20% 100VDCW
CiFXD LER 0,01 UF +80-20% 100VDCW

C3FXD CER 0.01 UF +30-20% LOOVDCW
CiFXD ELELT 90 UF +#75-10% 15VDCH
C3FXD CER 0447 UF +00=-20% 25VDCHW
C:FXD TANT. 10 ©F L0% 20VDCW

NOT ASSIGNED

CzFXD ELECT 6.8 UF 10% 35VOCHW
C:FXD ELECT 6.8 UF 10% 35VDCW
C:FXD CER 0.01 UF +80=-20% 100VOCW
L:FXD CER 0.0l UF +80~2C0% 100VDCW
CiFXD CER 470 PF 10% 1000VDECH

1820=0223
86632=60009
CO23F101F1032522-CDH
300107602500 2~D5SM
30D107G025002~DSM

150D685X903582-DY5
15001 05XS035A2-DY3
0160=2199
1500606X900682
1500334X9035A2-0Y5

ROM19F102G3S
192P1045RB—~PTS
30017760150D2=DSM
01l60-2226
150D105X9035A2-DY5S

0LB0=-1704
FDGl088
1902=~0025
FpGioss
FDGLCBS

FDGLO88
FOGl0o68
FDG1088
FDG1l0a8
FDG1083

FDG10B8
RA3Z0231051
R2846-1
g140-0179
91460179

1853=002¢
1854=0404
1854-00T1
075T=0442
0757=0401

0698=3152
0757-0418
0751=0442
0T5T~0442
QI57-0442

07570462
0757-1094%
07570439
0757=0458
0757=0458

0757=0288
0698=3457
2160~1761
2100~1760
0698= 34494

0698-3159
0698-0083
D698=3L57
0698-3157
QT57=0442

0757= 0442
1820-0223
86632-60003
0l60-2159
1500685X903562-0Y5

15001 06X9020B2-DY35
1500106X9G208 2-DYS
LO23F101F1032522=C0H
COZ3F1CLIF1032522~CDH
L023F101F1037522=-C0H

CO23F101F1032522-C0DH
300906G015CL2~DSM
5C11875=CML
150D106X502G82=DYS

150D6B85X903582-DY5
150D665X903582~DYS
COZ3F10iFL032522~COH
COEZ3F1QLF1032822=CDH
CO6TF102F4T1KS22

See introduction to this seetion for ordering information




Model 866324 Repiaceable Parts

Table 6-3. Replaceable Parts

Reference

- A Mfr Part Number
Designation

HP Part Number| Qty

Description

ASCLE 01 60=3455 C2FXD CER 470 PF 103 1000VDCH
AeC 19 GL6G-3455 C:FX0 CER 47Q PF 10X 1000VDLwW
26020 01460-2055 C3FXD CER (.01 UF +80=-20% 1O0VOLW
A6C21 0l60-2055 CsFXD CER 0.01 UF +30-20% 100VDCW
bal22 0l60-2055 CiFXD CER 0.01 UF +80=-20% 100VDCW

CO6TFLOZ2F4TIKS22
CO6TFL102F4TIKS22
CO23FL01F1034522-C0H
C023F101F1032522-CDH
C023F101F1031522-C0H

30DLTTGOLE0D2-DSH
LO6TF102F4T1K522
FDGLO8S

FDGLOBS

FDGlo8s

26023 0180-2215 C:FXD AL ELECT 170 UF +75-10% 170vDCW
26024 01603455 C:FXD CER 470 PF 103 1Q00VOCHW

AGCR L i901=0040 OICOE:=SILICON 30MA 30WV

LalR 2 1901~-0040 OIDDE:SILICON 30MA 30WV

A6CR3 1901-0040 DIOOE+SILICON 30MA 30WV

L6CR% 1901-00C40 DIODE:SILICON 2OMA 30MWV
ABCRS 1901-06040 DIDDE:SILICON 30MA 30WV
AGCRO NOT ASSIGNED
PECRT NIT ASSIGNED
A6CRE 1901-0040 DIGDEzSILICON 3JMA 30MWY

FRGloes
FDGL088

FDG1l0B8

A6LAY 1901-0040
A6CRLO 1901~0450
A56CR1L 1901-0450
ACRL2 1901-0040
AGCR13 1901~0540

DIDDE:S ILICON 30MA 30WV
DIODE:SILICON
DIODE:SILICON
DIQDE:SILICON 30MA 30WV
DIODE:SILICON 30MA 30WV

FDG1O88
1901i«0450
1901=0450
FDG1088
FDG1a88

A6CR 14 1901~0044
AoLR15 1901-0040
LI-ND) 1250-1255

CIQ0E:SILICON 3GMA 30WV
DIODE=SILICON 30MA 30WV
CONNECTORIRF JACK, SERIES SMB

FDGl0B8
FDGLO88
51-05k=G000

ABK L
r6K2Z

A6K3

0490-0916
0490-0916

0490=-0916

RELAY:REED 1
RELAYSREED 1

RELAY:REEC 1

FORM A 0.5 AMP
FORM A 0.5 AMP

FORM A 0.5 AMP

RA30231051
RA30231051

RA30231051

RA30231051
1025=20
9140-0179
9140-0114

LeK4 0490-0916
AbLL 91400158
A6L2 9140-0179
&6l 3 9140-0114

RELAY:REED 1 FORM A 0.5 AMP
COIL:=FXD RF 1 UH 10%
LOIL/CHOKE 22.0 UH 10%
COIL:FXD RF 10 UH

roL 4 9100-1629
AbLS 9L40~0 144
LLTN ) 9140-0144
AOLT 9140-0 k44
A6LE 91400144

COIL/CHOKE 47.0
COILEFXD RF 4.7
COIL:FXD RF 4,7
COIL:FXD RF 4.7
COIL:FXD RF 4.7

9100-1629
9140-0144
9140=0144
9140=0144
9140=0144

9140=-011%
9140=0114
9L40=«0114%
1853=0020
1854=00T1

AoL9 9140~0114%
#6010 $140=0114%
AbL1L G140-0114
$6Q1 1853~0020
46Q2 1854=007L

COIL:FXD RF 13 UH
COIL:FXD RF 10 UH
COIL:FXD RF 10 UH
TSTR:S1 PNP{SELECTED FROM 2N3702)
TSTR:SI NPNI(SELECTED FROM 2N3704]

A6Q3 1853=0020
4604 1854-0071
Ap05 1854-0071
Aolds 1854~0071
A60T 1854~007T1

TSTR:S1 PNPISELECTED FROM 2N3702)
TSTR:SI NPN(SELECTED FROM 2N3T04)
TSTR:SI NPN{SELECTE{ FROM 2N3704)
TSTR:ST NPN(SELECTED FROM 2N3704}
TSTReSI NPN{SELECTED FROM 2N3704)

1853=0020
1854~00T1
1854=-0071
1854~0071
1854=0071

ABR1L 07570279 RIFXD MET FLM 3.16K OHM 1% 1/8W
Aol 2 0698-3447 RIFXD MET FLM 422 DHM 1% L/8W
A6R 3 0698-3155 RIFXD MET FLM 4.64K OHHA 1% 1/8W
Loi 4 0157-0280 RIFXD MET FLM 1K OHM 1% 1/84
AGRS 0757~0458 R:FXD MET FLM 51.1K OHM 1% 1/8W

075702719
06983447
0698~53155
075T=0260
0757~0458

3698=3161
0698=3153
0698=~3444
06 98~3440
0757=0280

26Ro 0698=316l RIFXD MET FLM 38.3K OHM 1% 1/8W
AGRT 0696~3153 RiFXD MET FLM 3.83K OHM 1% 1/8wW
L6RB 0698-3444% RIFXD MET FLM 316 OHM 1T 1/8W
A6RYI 0698=3440 R:FXD MET FLM 196 GHM 1% L/8W
26R10 Q157-0280 RIFXD MET FLM 1K OHM 1Z 1/84

ABRL1L 0698-3157 R:FXD MET FLM 19.6K OHM 12 1/8KW
raR12 0698-~3157 R=zFXD MET FLM 19.6K OHM 1% 1/8W
AGRL3 07570278 R:FXD MET FLM 1.78K OHM 13 1/8W
26R 14 Qv57-0278 REFXD MET FLM 1.78K OHM 1% 1/8MW
26R 15 0751-0280 R:FXD MET FLM LK GHM 1% 1/8W

0698-3157
Q698-3157
G757=0278
0757-02748
0757~0280

075 1-02T8
MF4C T=0
MEGL T=0
0T57=0442
2100-1761

s6R16 G751-02786 RiFXD MET FLM l.78K OHM L/8W
AGRLT 0698-3136 R2FXD MET FLM 1%7.8K OHM 2/6M
L6R 18 0698-3136 RzFXD MET FLM 17.8K OHM 2/8n
AGR L9 0157-0442 RIFXD HMET FLM 10.0K OHM 1/8H
BORZO 2100~1761 R:VAR WW 10K OHM 5% TYPE Vv 1W

C757=0442
0757=0199
21001755
0757=-0290
2100=~1758

A6RZ21 §T5T-0442 RIFXD MET FLM 10.0K OHM 12 1/8W
46R22 0757~-0199 RIFXD MET FLM 21.5K OHM 12 1/84W
AGRZ3 2100-1755 RzVAR WW 100 OHM 5% TYPE V 1M
A6R24 QT5¥-0290 REFXD MET FLM 6.19K OHM 12 1/8W
A6R2G 2100-1758 R:VAR WW 1K OHM SE YYPE V 1MW

07570317
0698-343T
0698~3428
0698=3132
0698=3447

BOR26 0757=0317 REFXD MET FLM 133K OHM 1% 1/6MW
AER2T 0698-3437 R:FXD MET FLH 133 DHM 1% L1/6W
26k 28 C69B-3428 R:FXC MET FLM 14.T OdM 1E 1/8W
A6R29 0698-3132 R:FXD FLM 261 OHM 1% 1/8W

A6R 30 G698-3447 RIFXD MET FLM 422 OHM 1Z 1/8W

See introduction to this section for ordering information




Replaceable Parts

Table 6-3. Replaceable Parts

Model 86632A

Reference
Designation

HP Part Number

Qty

Description

Mfr Part Number

A6R31
A6R32

KOR33
hER34L

L6R35
A6RIE
AGRAT
A6UL
AsU2

AT

A7CL
ATL2
£7C3
ATC4

27C5
ATCS
ATCT
ATC8
ATCS

A7C10 ¢ C11
A7J1

A7JIMPL THRUY
A7JIMP15
A7J1IW]

A7JU1IW2

AFJlwWs
A7J2
Aldh
ATMPL
ATHRZ
ATMP3
ATHP4

ATWl
ATAL

ATALCL
ATALC2
A741C3
ATALC4
ATALCS

ATALCE
ATALCT
ATALCH
ATALCY
4TALCLO

ATALCRL
ATALCRZ
ATALLL
ATALLZ
A7ALQL

ATALQ2
ATALQ3
ATALQ4
ATALRL
ATALRZ

ATALR3
bTALRSG
ATALRS
ATALRG
ATALRT

ATALRE
ATALR9
ATALRLO
ATALRLL
ATALRL2

ATALTL
ATA2

ATAZCL
A7Aa2C2
ATAZC3

#T7AZC4
ATA2C5
AtAzce
ATAZCT
ATazJl

QI57=0279
C698-3430

C698-3437
0¥57-0279

0698-3447
07T57-0278
A757-0279
1458-0008
1820-0068

B6632=60020
01602437
0160=2437
0160-2437
0160-2437

0160-2437
0160=-2437
0160~2437
0160=-2437
0360-1749

0360-1749
86632-60013

1251-1909
86632-560014%
86632-560015

86632-50019

1250-0901

86632-00003
86632-00004
86632-20012
86632=20013

8663260017
B6£32~60008

0180=-0374
0160-2055
0160-2055
0160-20585
0160-2055

0160~-2055
0l60~-2055
0160-2055
0160-3456
01 60-3456

1901-0040
1901-0G40
9100-1626
9100-1626
1854~0404

1854=0404
18540404
1854=G404
0698-3 154
0757-0200

0698-3444
0698=3444
0698-3444
GT57T-0200
0698-3154

07570416
0698-3444
0698-2444
0698-3444
06983444

085526044
86€32-6G001
0160-2055
Cl180-0197
016G-2055

0le0-2055
014602055
CI&60-3455
0160-3455
1250-1255

R:FXD MET FLM 3.16K OHM 13 1/8%

RsFXD MET FLM Z1.5 OHM 1% 1/8W (MOMINALD
FACTORY SELECTED PART

R3FXD MET FLM 133 GHM 1% 1/8W

R2FXD MET FLM 3.16K OHM 1% 1/8w

R:FXD MET FLM 422 OHM 1% 1/84W
RIFXD MET FLM 1.78K OHM 1% 1/8W
R:FXD MET FLM 3.16K OHM 1% 1/8W
TSTR ARRAY:SI NPNePNP 14=PIN

IC:TTL TRIPLE 3=-INPUT POS NAND GATE

PANEL ASSY:REAR

CiFXD CER 5000 PF +80-20% 200VDCW
C:FXD CER 5000 PF +80=20% 200VDCW
C:FXD CER 5000 PF +80=-20% 200VOCHW
CsFXD CER 5000 PF +80~20% 200VOCH

C:FXD CER 5000 PF +80=-20% Z00VDCW
C:FXD CER 5000 PF +80-20% 200VvDiW
C:FXD CER 5000 PF +80-~20% 200VDCW
C3FXD CER 5000 PF +80-20% z00vDCW
FEED=-THRU:<1 PF

FEED=THRU:<1i PF
CONNECTOR ASSY:REAR

CONTACT:R & P CONNECTOR, FEMALE
CABLE ASSY:20 MHZ THPUT
CABLE ASSY:AM QUTPUT WHITE/GREEN

CABLE ASSY:20 MHZ QUTPUT

CONNECTOR ;RF BULKHEAD
LOVERIOSCILLATOR
COVER:MIXER

SPACER COVER
HOUSINGSREAR

CABLE ASSYIREF/SWITCH BOARD
BOARD ASS5Y:20 MHZ MIXER

C3FXE TANT. 10 UF 10% 20VDCW

C3FXD CER 0,01 UF +80=20% 100VDCHW
C:FXD CER 0.01 UF +80-20% 100VDCW
CiFXD CER $.01 UF +80~20% 100VCCH
C3FXe CER 0.01 UF +80-20% 10GVDCW

C:FXD CER Q.01 UF +83~20% 100VDCHW
C:FX0 CER Q.01 UF +80-20% 100GVDCW
C:iFXD CER Q.01 UF +80-20% 100VDCW
C3FXD CER 1000 PF 10% 250WDCW
CtFXD CER 1000 PF 102 250VDCW

CIOOE:SILICON 30MA 30WY
DICDE:=SILICON 30MA 30WV
COIL/CHOKE 36 UH 5%
COIL/CHOKE 36 UH 53
TSTR:S51 NPN

T5Tk:51 NPN
TSTR:SI NPN
TSTR:SI NPN
RIFXD MET FLM 4.22K OHM 1% 1/8W
RIFXD MET FLM 5.62K OHM 1% 1/6M

RIFXD MET FLM 316 OHM 12 178W
RIFXD MET FLM 316 OHM 1% 1/8W
R:FXD MET FLM 316 OHM 1% 1/84W
RiFXD MET FLM 5.62K OHM 1% 1/8W
RIFXD MET FLM 4.22K GHM 13 1/8MW

RsFXD MET FLM 511 OHM 1% 1/6W
R:FXD MET FLM 316 OHM 1% 1/8W
RIFXD MET FLM 316 CHM 1T 1/6wW
R:FXD MET FLM 316 OHM 1% 1/8W
RzFXD MET FLM 316 OHM 1% 1/8W

TRANSFORMER:RF (5 PIN}

BOARD ASSY:Z20 MHZ SWITCH

C:FXD CER 0.01 UF +B0-20% 100VDCW
C:FXD ELECT 2.2 UF 10% 20VDCW
C:FXD CER 0.01 UF +80-20% 100VDCW

CIFXD CER 0,01 UF +80-20% 100VDCH
C:FXD CER 0.01 UF +80-20% 100VDCW
C:FXD CER 470 PF 10% 1000VDCW
LiFXD CER 470 PF L0Z 1000VDCHW
CONNECTOR:RF JACK, SERIES S5MB

0757=0279
0698-3430

0698-3437
0757-0279

0698+344 7
CI57-0278
0757-0279
lLass~0008
SN74LON

86632-60020

2425=000=X5v=502P
2425=000-X5v~502P
2425=000=X5v-502P
2425-000-X5V-502P

2425000 X5v-502P
2425-000-X5¥-502P
2425-000-X5V=-502pP
2425=~000~ X5V=502P
3360~1T749

(360=1749
86632-60013

100-10225
86632-6001%
86632-60015

86632-6001¢9

1104/D

86632-00003
86632-00004
86632-20012
§6632~20013

86632=-60017
86632~60008

1500106X9020B2=DY5

C023F101F1031522=COH
CO23F)D1FL037522-C0H
CO23F101F1032522«C0H
CO2Z3F10LF1032522-CDRH

CO23F10LF1032522«CDH
C023F101F1032522-C0H
COZ23F101F1032522-CDH
CO6TF251F102KEL2-CLDH
CO6TF251F LO2ZKEL2=CDH

FDGLG88
FDGLD88
15-1315=14
15-1315~1J
1854=0404

1854=0404
1B854=0404
1854=0404
0698-3154
07570200

0698~3444
0698= 3444
06983444
0757-0200
0698=3154

0751=0416
0698=3444
0698~3444
0698=3444
0698=3444

08552-6044
B6632=60001
CO23FLOIFL03Z522-CDH
150D225X9020A2-DYS
CO23F10LF1032522=C0H

COZ3F10LFLO32522-L0H
CO23F101F1032522~C0H
CO6TF102F4TiK522
CO6TF102F4T1K522
51-051-0000

See introduction to this section for ordering information




Model 86632A

Table 6-3. Replaceable Parts

Replaceabie Parts

Reference
Designation

HP Part Number

Oty

Description

Mfr Part Number

HTAZK]
ATAZKZ
ATAZKS
ATAZKS
ATAZLL

ATaZL2
ATA2LS
ATAZL4
ATAZLS
ATazLe

sTA2LT
ATAS

ATABCL
ATABC2
£TA3CS

LTA3CS
ATABLS
ATa3Ce
ATAICT
ATABLE

STABCY

ATABCIO
ATAZCLL
ATARCL2
£TA3CLE

ATAACL4
2TABLLS
ATAICLS
ATABCLT
ava3gia

ATA3CLY
ATA3CZ2O
ATA3IC2L
ATA3C22
ATA3C23

ATAIL 24
ATA3L25
ATa3C26
ATAZC2T
ATA3CZB
ATAIC29
ATAZCIZ
ATA3C3D
ATAZCRL
ATA3BCRZ
ATA3CR3

ATAZCRS
ATAICRS
ATA3CRO
ATA3CKT
ATA3CHE

ATAICKRY

ATASCRIO
ATAICRIL
ATAICRLL
ATAICR13

ATA3CRLS
ATA3CR15
ATAIKL
ATAIKZ
ATASL L

ATA3LZ
ATAILS
ATA3LA
ATABLS
ata3Le

414341
274302
ATA3WS
ATAIQ4
ATA3ZQS

LR EDY
ATA3QT
ATAGOB
ATA3RL
ATAIRZ

0490-1013
0490-0916
0490-1013
0490~-1013
91400144

91400144
9140-0144
9140-0144
9140-0144%
9140-0144

9140=0144%
Bo 63260002
0180-0197
0180-01L6
0180-0228

0160—-2055
0180-0116
01460-2055
0180-0116
0160-2055

Q160=219%
0160-2055
0180-0094
0150-0059
Q160-2055

0160=0945
0160-2266
01&0-~2055
Qlag-2253
0L60-2253

OL4G=2253
0L60-2055
Gl60-2201
0160-2055
a184-Cl1e

0180~-0374
01642055
0160-3538
0160=3536
0160-2055

0160-2055
0160-3184
1902-3193
1901-0040
1901-0040

1901-0040
1901-0040
1301-0C40
1901-0040
1901-0040

§122-0058
1901-0040

1902-3104

1902=-3139
1901-0040
0490-07182
0490-091é
9140-0179

9100-1629
9100=-2816
9140=-0180
9140-0114
9140-0114

1855-0081
1884~0404
1854-0345
1853-0020
1854-0404

1854-0404
1655-0098
1854-0404
0757-0200
07570444

RELAY:500 OHM 10% 5V
RELAY:REED 1 FORM A 0.5 AMP
RELAY:500 OHH 10% 5V
RELAY:500 OHM 10% 5V
COIL=FXD RF 4.7 UH

COIL:=FXL RF 4.7 UH
COILsFXD RF 4.7 UH
COIL:FXD RF 4.7 UH
COIL:FXD RF 4.7 UH
COIL:FXD RF 4.7 UH

COIL:FXC RF 4.7 UH

BOARD ASSY:20 MHZI ¥COD

C:FXD ELECT 2.2 UF L0% 20VDCW
C:FXD ELECT 6.6 UF 10% 35VOCW
C:FXD ELECT 22 UF 10% LSVDCW

C:FXD CER 0.01 UF +80=20% 100VDCW
C:FXD ELECT 6.8 UF 10% 35vDCwW
C:FXD CER 0.01 UF +80«20% 100VDCW
C:FXD ELECT 6.8 UF 10% 35vVDCW
C:FXD CER 0.01 UF +B80-20% 100VDCW

C:FXD MICA 30 PF 5% 300VDCW

C:FXD CER 0.01 UF +80-20% 100VDCW
C:FXD ELECT 100 UF +75-10% 25VDCW
C3FXD CER 3.3-0.25 PF 500VDCH
CiFXD CER 0401 UF +80-20% 100VDCW

C:FX0 MICA 910 PF 5%

C:FXD CER 24 PF 5% 500VDCH

C:FXD CER Q.01 UF +B0-20% 100YDCW
C:FXD CER 6.8 PF 500VDCW

C:FXD CER 6.8 PF 500VDCHW

C:FXD CER 6.8 PF S00VDCW

C:FXD CER (.01 UF +80-20% LOOVOCH
C:FXD MICA 51 PF 5%

C:FXD CER 0.01 UF +B80-20% 100VDCW
C:FXD ELECT 6.8 UF 10% 35VDCW

C:FXD TANT. 10 UF 10% 20VDCHW
C:FXD CER 0.01 UF +80-20% i00VDCW
CzFXD MICA 620 PF 5% 100VDCW
C:FXD MICA 620 PF 5% 100VDCHW
CIFXD CER G.01 UF +80-202 100VDCLW
NCT ASSIGNED

C:FXD CER 0.01 UF +80-20% 100VDCW
C2FXD POLY ©£.47 UF 10% SOVOCW
CI0DE BREAKDOWN:13.3V 5%
DIGDE:SILICGN 30MA 30WY
DIGDE:SILICGN 30MA 30WY

DIGDE: SILICON 30MA 30WV
DIODE:SILICON 30MA 30WV
DIJODE:SILICON 30MA 30WY
DIODE:SILICON 30QMA 30MV
DIODE:SILICON 30MA 30WV

DIGDE VOLT VAR MATCHED SET OF 3
DIDDE:SILICON 30MA 30WV

NSR PART OF CR9

NSR PART OF CR9

DICDE:BREAKDOWN 5.62V 5%

DIODE:BREAKDOWN B.25V 5%
GIODE:S ILICON 30MA 30WV
RELAY:IREED 1K OHM 9VDC
RELAY:REED 1 FORM A 0.5 AMP
COFL/CHOKE 22.0 UH 10%

CUIL/CHOKE 47.0 UH 5%
INDUCTOR:FXD 1.00 UH 5%
COIL/CHOKE 2.70 UH 10%
COIL=FXD RF 10 UH
COIL:FXD RF 10 UH

TSTR=SI FET
TSTR:SI NPN
TSTR=SI NPN
TSTR:SI PNP{SELECTED FROM 2N3702)
TSTR=SI NPN

TSTR: 51 NPN
TSTR:S1 FET
TS5TR:S1 NPN
RiFXD MET FLM 5.62K OHM 13 1/8W
RiFXD MET FLM 12.1K OHM 1% 1/8W

R2846-1
RA30231051
R2846-1
R2846=1
S140=0144

9140=-0144
9L40=01las
9140=-014%
9140=0144
9L40=0l44

9L40-0144
B6632=60002
150D225X90 204 2-0YS
1500485X503582-DY5
150D226X9015B2=DY5

CO23FL01F1032522-COH
1500685X9035082=DYS
C023F101F1032822~CDH
150D685X9035B2~DY5
C023F101F1037522-CDH

0160=-2199
CO23F101F1032522-C0H
3001076025DD2=D5SM
301-000~C0J0-339C
C023F101F103Z522=C0H

0160=0945
301-000-C0GO~2404
COZ3FLO1F103Z522~C0H
301-NPO-6.8 PF
301-NP(-6.8 PF

301=-NPO~6.8 PF
C023F1¢1F1032822~C0H
ROMLSES10JiC
COZ3F101F1032522-COH
1500685 X903562-0Y5

1500106X902082-DY5
CO23F1G1F1032522-C0OH
ROMLSF621JLC
RDML5F621JIC
C023F1D1F1032522—-COH

CO23F101F1032522—-C0OH
114P255=-PYP
1902=-3193

FDOGlo88

FOGl088

FDGlO8s
FDGLOG8
FDGLOBS
FDGlO88
FDGl0Aas

0122~0058
FDGlo8a

$Z10939-110

5£10939~158
FDGloB8
0490-0782
RA30231051
9140-0119

9100~162%9
LF4W100

9140=0180
9140«0114
9140=0114

ZN5245
1854-040%
ZN51T9
1853-0020
1B854-0404

1854~ 0404
1855-0098
1854~ 0404
&T57-0200
Q15T 0444

See introduction to this section for ordering information




Replaceable Parts Model 86632A

Table 6-3. Replaceable Parts

Reference yp part Number Oty Description Mfr Part Number
Designation

ATA3R3 0757-041& R:FXD MET FiLM 511 OhM 1% 1/84W 0757-0416
ATA3RSG 0698-3160 R:FXD MET FLM 31.6K OHM 1% 1/8W 0698=3160
ATABRSG 0757-0444 R:FXD HMET FLM 12.1K OHM 1% 1/8MW Q757=0444
ATA3RE Q757-0444 R:FXD MET FLM 12.1K OHM 1% 1/8W QI5T=0444
ATABRT Q7570200 R:FXD MET FLM 5.62K QOHM 1% 1/84 0T57-0200

ATASRSE Z100-1776 RIVAR WW 10K OHM 5% TYPE H 1W 2100-1776
ATA3RG Q757=-0440 R:FXD MET FLM 7.50K OHM 1% 1/8W 07570440
ATA3R10 0157-0280 R:FXD MET FLM 1K OHM 1% 1/8W G757=0280
ATAZRLL 0696=3151 R:fFXD MET FLM 2.87K OHM 1% 1/8MW 0698-3151
ATAZR1Z 0757-0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757=0401

ATABRL3 0696=3157 RIFXD MET FLM 19.6K OHM 13 1/8W 0698=3157
ATA3R 14 Q757-0288 R:FXD MET FLM 9.09K OHM 1% 1/6MW a757-0288
ATA3RLS Q157-0199 RzFXD MEY FLH 21.5K OHM 1% 1/8W 0757-0199
ATA3R1e C698-3440 R:FXD MET FLM 196 OHM 1% 1/8W D696=3440
ATA3R1T 07571094 R:FXD MET FLM 1.4TK OHM 1% 1/8W 0757=-1094

ATA3R1E 0757-03%94 R:FXD HMET FLM 75 QHM 13 1/84 0757=0398
ATA3R1S aT57-0470 R:FXD MET FLM 162K CHM 1% 1/8W CT57-04710
£TA3R20 06B3-7545 R3FXD COMP 750K OHM 5% L1/4W CB 7545

ATA3RZL 06598-3447 R2FXD MET FLM 422 OHM 1% 1/8W 06983447
ATA3R22 0698-3447 RiFXD MET FLM 422 DuM 1% 1/8« 06983447

ATA3RZ3 0757~0208 R:iFXD MET FLM 5.62K OHM 1% 1/8NW C757~0200
ATA3RZ24 0658-3154 RiFXD MET FLM 4.22K GHM 1% 1/8W 0698-3154
ATA3R2ZS 075702380 R:FXD MET FLM 1K OHM 1% 1/8MW 0757-0280
ATAZR2E 0698-3154 RIFAD MET FLHM 4.22K OHM 1% 1/BW 0698=3154
ATAIRZT 0757T=0401 R:FXD MET FLM 100 OHM 1% 1/8W 0757=0401

ATA3RZE 0757-0200 RiFXD MET FLM 5.62K OHM 1% 1/8W G757-0200
ATAZRZY Q757-0401 RzFXD MET FLM 100 OHM 1/8W 0757=0401
ATAZRAG 0698=3444 R:FXD MET FLH 316 OHM 1/8% 0696=3444
ATA3R3L 0698-3444 R:FXD MET FLM 316 OHM 1/8v 0698=3444
ATABR3Z2 069B-3494 R:iFXD MET FLM 316 OHM 1/84W P698— 3444

A7A3R33 0698=3444 R:FXD MET FLM 316 OHM 1/8W 0698=3444
ATABUL 18 20=0223 INTEGRATED CIRCUIT:OPERATIONAL AMPL. 1820-0223

A8 8663 2-60007 BOARD ASSYIMOTHER 86632=60007

racl 01603456 CsFXp CER 10007PF 0% 250vDCW CO6TF251F102KE12=C0H
ABC2 0160-3455 C:FXD CER 470 PF 10% LOOOVOCH CO6TFLO2F4T1KS22

48c3 0160=3455 C:iFXD CER 470 PF_10% LOOOVDCH CO6TFLO2F4TL1RE22
bBC4 0160~-3456 C:FXD Cer 1000 PF 1p% 2EOVDCMW CO6TF251F102KEL2~COH
£28C5 GL60-3455 C:FXD CER 470 PF 10% 1000VDCW COBTF102F4T1KS22
L8C6 0160-3455 CiFXD CER 470 PF 10% 1000VDCW COGTFLO2F47LKS22
28CT 0160~3456 C:FXD CER 1000 PF 10% 250VOCW CO6TF251F 102KE12-CDH

ABC8 0160-3454 CzFXD CER 1000 PF 10% 250VDCHW CO6TF251F 1 02KEL2-CDH
A8C9 8160-3456 C:FXD CER 1000 PF 10% 250VDCHW CO6TF251F 102KE12-CDH
A8C10 0160-3456 C:FXD CER 1000 PF 10% 250vDCH CO6TF251F102KEL2=CDH
28C11 01 6G-3455 CiFXD CER 470 PF 10% 10C0VODCH CO6TFLO2F4TIKS22

Aac1z 4160-3456 C:FXD CER 1000 PF 10% 250VDCH CO6TF251FL02KE12—-CDH

48C13 0160-2055 CiFXD CER 0.01 UF +80-20Z LOOVDCW CUO23F101F1032522=COH
ABCl4 0160-2055 CiFXD CER $.01 UF +80=20% LOOVDCW CO23F101FLO32522-C0H
28C15 Ql60-2055 C:FXD CER Q.01 UF +80-20% 100VDCW CO023F101F1032522=CDH
ABL1 9140-0144 COIL:FXD RF 4.7 UH 91400144
ABL2 9140-0144 COIL:FXD RF 4.7 UH 9140=0 144

ABL3 9100=2259 COIL/CHOKE .50 UH 103 102524

48L4 91L40-0144% COIL:FXD RF 4.7 UH 9L40=0144
ABR1 0698-7219 R:FXD FLM 196 OHM 2% 1/8M 0698=-7219
+8R2 0698-7210 RiFXD FLM 82.5 OnM 2% 1/8W 0698-7210
ABR 3 0698-T214 REFXD FLM 121 OHM 2% 1/8M 0698=T214

48R4 0698=7210 RiFXD FLM 82.5 OHM 2% 1/8W 0698~7210
#8RS 0696-7210 R:FXD FLM 82.5 OHM 23 1/8M 0698~7210
#8R6 0698-7214 RIFXD FLM 121 OHM 2% 1/8wW 06598=7214
A8RT 0696~T214 REFXD FLM 121 OHM 2T 1/8KW 0698-7214%
438RB 0698=-7214 RiFXD FLH 121 OHM 23 1/BW 0658-7214

48R9 0698+7214 R:FXD FLM 121 OHM 2% 1/8MW 0698-T214
A8R10 0698-7210 R:FXD FLM B8Z.5 OHM 2% 1/8W 0698=7210
ABR11 C698~7210 R:FXD FLM 82.5 OHM 2% 1/8W 069847210
PaR12 0698~-7210 RiFXD FLM 82.5 0OHM 2% 1/8H 0898-72}10
ABXA2 1251-2026 CONNECTOR:PL 36 CONTACT 252=18=30=300

£8XA3 L251-2035 CONNECTOR:PC EDGE {2 X L5) 30 CONTACT 252=15=30~300
ABXAS 1251-2035 CONNECTOR:PC EDGE (2 X 15) 30 CONTACT 252=15=30=-3G0
ABXAS 1251-2635 COMNECTOR:PL EDGE (2 X 15) 30 CONTACT 252=15=30=300
ABXAG 1251-2035 CONNECTOR:PC EDGE {2 X 15) 30 CONTACT 252=15=30-3400
bel 0510-001% SCREW:THUMB 8-32 X 0.750" LG 0B84

¥p2 1460=0092 S5PRING:0.245 0Dy 0.5 LG OBO#

¥P3 8e6601-00002 MOUNTIMETER 86601-0G0002
FP4 86601-00013 LATCH 86601=-00013
PS5 86601-20019 STUR LATCH 86601-20019
¥P& B6601-20020 WASHER: LATCH 86601-20020

See introduction to this section for ordering information




Model 86632A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference
Designation

HP Part Number; Oty

Description

Mfr Part Number

86632=06000]
B6632-00002
86632-000L0
B6632-20017
Bo£32- 60016

86632-60017
86632-60018

FRAME $R IGHT

FRAME: LEFT
COVERIQUTER
LATCH:REAR

CABLE ASSY:FM MODULE

CABLE ASSY:REF/SWITCH BDARD
RF FEED~THRU ASSY

86632-00001
86632~00002
86632-00010
86632=20017
86632-60016

86632=-500L7
B6632-60018

Table 6-4. Code List of Manufacturers

LLE5S
nlizl
Glz9s
u4aria
GT263
12040
148545
15558
15636
lsiul
24931
28460
56285
71785
12136
12982
73499
1edb4
40L3)
81073
LIy
GlbJe
91v6l
S6291
FRT:THY)

MANUFACTURER  NAME

SANGAMD ELECTRIC COL.PICKENS DIV,
ALLEN BRADLEY CO.

TEXAS INSTRUMENTS INC. SEHICONDUCTGR COMPONENTS D1V.

MOTOROLA SEMICONDUCTOR PRODLINC.
FAIRCHILD CAMERA & INST. CORP.
NATIONAL SEMICONDUCTOR COURP.

SEMICONOUCTOR DIV.

CUANELL DUBLIER ELECT. DIV.FEDERAL PACEFIC ELECT. Cd.

MICON ELECTRUNICS INC.
ELEC-TROL INC.
ELECTRA/ZMIOLAND CURP.
SPECTALTY CONNECTOR CO.
HEALETT-PACKARD COMPANY
SPRAGUE ELECTRIC CO.
CINCH MFG. CuUa DIV TRH INC,
ELECTRO MOTIVE MFG. CU. INC.
£RIE TECHNOLUGICAL PROD. INC.
JFL ELECTRUONICS CORP.

UAK MFG. Cle DIV.

INC.

akAYHILL

ALRCO SPEER ELECT. LOMP,
AUGAT INC.

NAHM=BR0OS. SPRING CO.
SEALECTR CORP.

VELEVAN ELECTAUNILS CORPa

CAK ELECTRU/METICS CORP.
ELECTAONIC INDUSTRIES ASSUCIATION

ADDRESS

PICKENSs S5.C.
MILWAUKEEs WIS.
DALLASy TEX.
PHOENI Xy ARIZ.
MOUNTAIN VIEW,
CANBURYs CONN.
NEWAHRK, NaJe
GARDEN CITY LONG 1S.y Na¥Y.
NORTHRIDGE ,CALIF.
MINERAL WELLS, TEX.
INDIANAPOLESy INDe
PALO ALTOs CALIF.
N. ADAMS, MASS.

ELK GROVE VILLAGE,
WILLIMANTIC, COUNNG
ERIE, PA.

BROOKLYNs NaYs
CRYSTAL LAKE. ILL.
WASHINGTCN D.Ce

LA BGRANGEs ILLe

oU BOIS, PA.
ATTLEBORG, MASS.
DAKLANDy CALIF.
MAMARONECK, NaY.

Ea AURORAy NaYa

CALIF.

ItL.

6-11/6~12




Manual Changes

SECTION VI
MANUAL CHANGES

7-1. INTRODUCTION

7-2. Thiz section normally contains information
for adapting this manual to instruments for which
the content does not apply directly. Since this
manual does apply directly to instruments having
serial numbers listed on the title page, no change
information is given here. Refer to INSTRU-
MENTS COVERED BY MANUAL in Section I for
additional important information about serial
number coverage.

Model 86632A
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SECTION Vil
SERVICE

8-1. INTRODUCTION

8-2. Thiz section provides instructions for testing,
troubleshooting and repairing the Hewlett-Packard
Model B6632A Modulation Section.

8-3. PRINCIPLES OF OPERATION

8-4. Figure 8-1, Simplified Block Diagram and the
following discussion illustrates the basic principles
of operation of the Model 86632A. More detailed
information about principles of operation of the
instrument appears on Service Sheet 1. In addition,
detailed information to the circuit level is provided
on individual Service Sheets.

8-5. When the internal oscillator is used as the
rmodulating signal source (400 or 1000 Hz) the
oscillator output is coupled to a leveling araplifier
which provides a constant output level. In the EX-
TERNAL AC mode, the externally generated
modulating signal is also coupled to the input of
the leveling amplifier., In the EXTERNAL DC
mode, the leveling amplifier is bypassed and the
signal is coupled to the remote attenuator assembly
in the Model 86632A.

8-6. The primary function of the remote attenua-
tor assembly is to control the modulation level
(AM%.or FM deviation) in the remote mode. In the
local mode of operation the remote attenuator is
bypassed and the modulation level is controlled by
the front pane]l MODULATION LEVEL control,

8-7. In the AM mode the signal output of the re-
mote aftenuator assembly is coupled directly to
the input of the RF Bection in use. In the FM
mode the signal output of the remote attenuator
assembly is applied to the input of the FM devia-
tion attenuator asgembly.

8-8. In the FM mode the FM deviation attenuator
assembly selects one of three FM deviation levels
(FM x0.1, FM x1 and FM x10). The output of the
FM deviation attenuator assembly is an alternating
bias signal to the 20 MHz VCO; the amplitude of
this signal controls the FM - deviation, the fre-
guency of the signal controls the FM rate. The 20
MHz VCO is used only when the instrument is
operating in the FM mode.

B-9. When the instrument is operated in the CW or
AM modes the 20 MHz reference from the main-
frame is coupled directly to the RF Section.

8-10. The Switching Logic Assembly provides in-
terface facilities between the front panel controls
or remote programming device and the modulator
circuits,

8-11. All front panel control functions can he re-
motely controlled.

8-12, RECOMMENDED TEST EQUIPMENT

B-13. Test equipment and accessories required to
maintain the Model 86632A are listed in Table 1-3.
If the equipment listed is not available, equipment
that meets the minimum specifications shown may
be substituted.

8-14. TROUBLESHOOTING

8-15. Troubleshooting procedures are divided into
two maintenance levels in this manual.

8-16. The first maintenance level is designed to
utilize the Hewlett-Packard Module Exchange Pro-
gram. A troubleshooting tree enableg a relatively
inexperienced technician to isclate the cause of a
malfunction to a circuit board or assembly. A
factory-repaired replacement for the defective cir-
cuit board or assembly may be ordered through the
nearest H-P Sales/Service office using the special
part numbers listed in Table 6-1. Refer to para-
graph B-20 and to Figure 8-2 for additional infoy-
mation relative to the Module Exchange Program.

8-17. The second maintenance level involves re-
pairing the instrument to the component level. The
troubleshooting tree, in addition to aiding in the
detection of faulty circuit boards or aszemblies,
also refers the technician to the appropriate service
sheets to be used if repairs are to be accomplished
to the component level. Circuit descriptions and
test procedures for this maintenance level are lo-
cated on the page facing the schematic diagram of
the circuit to be repaired.

8-18. If the cause of a malfunction iz found and
remedied in any circuit containing adjustable com-
poneénts, the applicable adjustment procedure in
Section V of this manual should be performed,

8-19. REPAIR

8-20. Madule Exchange. This instrument, because
of its modular design, may be repaired by simply
replacing a defective module. Modular design is a

8-1




Service

method of construction that groups individual cix-
cuits on a replaceable assembly. Modular design,
coupled with a factorywrepaired module exchange
program, eliminates the need to repait to the
component level. Factoryrepaired modules are
available on an exchange-for-credit bases that re-
duces module cost substantially below the cost of a
new module.

8-21. This manual provides a procedure which ena-
bles the technician to quickly isolate the cause of a
malfunction to a defective module.

#-22. Exchange modules should be ordered by the
exchange numbers shown in Table 6-1 from the
neareat H-P Sales/Service office.

8-23. Figure 8-2 illustrates the module exchange
program.

NOTE

Do not send a defective module to the
H-P office until the replacement module is
received.

224, Voltage Requirements. All power required
to operate the Model 86632A is provided by the
mainframe.

8-25. Servicing Aids on Printed Circuit
Boards. Servicing aids on printed circuit boards

include test points, transistor and integrated
circuit reference designations, adjustment callouts
and aszembly stock numbers.

Model 86632A

8-26. Circuit Board Extenders. Circuit board ex-
tenders are provided with the mainframe. These
extender boards enable the technician to extend
plug-in boards clear of the assembly to provide
easy access to components and test points. See
Figure 8-3 for a typical example of extender board
use.

8-27. Diagram Notes. Table 8-1, Schematic Dia-
gram Notes, provides information relative to
symbols and values shown on the schematic dia-
grams.

8-28. Part Location Aids. The locations of chassis
mounted parts and major assemblies are shown in
Figure 8-4. The locations of individual eompo-
nents mounted on printed circuit boards or other
assemblies are shown on the appropriate schematic
page or on the page opposite it. The part reference
designator (as listed in Section VI) is the assembly
designation plus the part designation. (Example:
A10R1 is R1 on the A10 assembly). For specific
component descriptions refer to the parts list in
Section VI of this manual.

8-29. Table 8-2 lists all assemblies and provides lo-
cation information for photos, schematies, ete.

8-30. Integrated Circuits. Integrated circuit
packaging is shown in Figure 8-21. Many types of
IC's are used in the Model 86632A. In order to
avoid duplicating information on the individual
schematics, all IC outlines and pin numbers are
shown in Figure 8-22,
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Module Exchange Repair Program

The Module exchange program described here is a2 method of keeping your
Hewlett-Packard instiument in service without repairing the instrument to the

component level.

Locate defective module
using troubleshooting pro-
cedures and service sheets
in this manual,

15 a replacement modute
on hand?

Ingtall the replacement
module. Keep the de-
fective module for re-
turn to HP.

Order rebuilt-exchange
module from HP. Refer to
the Replaceable Parts Sec-
tion for part numbers.

Order rebuilt-exchange
module from HP, Re-
fer to the Replaceable
Parts Section for part
numbers.

Swap replacement module
and defective module.

Put rebuilt-exchange
module in spares stock.

Return defective module
1o HP,

Heturn defective mod-
ule top HP.

in

“HP pays postage on boxes mailed
Us.A,

Rebuili-axchange  modules are
shipped individually in boxas like
this. In addibon to the circuit
module, the box contains:

Module repair report

Return address label

Tape for resealing box

Open hox carefully - it will be used
to return defective module to HP,
Complete repair report. Place it and
defective module in hox, Be sure to
remove englosed return  address
{abel,

Seal box with tape provided. Inside
U.S.A.*, stick preprinted return
addregs label over label already on
box, and return box to HP. Dutside
USA, do not use address {abel;
tnstead, address box to the nearest
HP office.

Figure 8-2. Diagram of Module Exchange Program
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Table 8-1, Schematic Diagram Notes

SCHEMATIC DIAGRAM NOTES

Inductance is in microhenries, Resistance iz in ohms and Capacitance is in micro
farads unless otherwise noted.

P/O = part of,

Screwdriver Adjustment ) Panel Control

Encloses Front Panel r====  Encloses Reatr Panel
designations b-—-- designations

Circuit assembly border line.
Other assemhbly border line.

Wiper moves toward CW with clockwise rotation of control as viewed from shaft
or knob.

Encloses wire color code. Code used (MIL-5TD -681) is the same as the resistor
color code. First number identifies the base color, second number the wider
stripe, and the third number the narrower stripe. Example; denotes
white base, yellow wide stripe, violet narrow stripe.

Indicates an output from a schematic that goes to an input identified as A on
Service Sheet 4.

Indicates an input to a schematic that comes from an output identified ag X
on Service Sheet 2.

Indicates Circuit ground.

Numbers in stars on cireuit assemblies show locations of test points.

Letters in stars on Circuit assemblies show locations of phantom test points.

Light sensitive resistor.

On page connector. This point is connected to another point on this page with
the symbol
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Figure 8-8. Model 866324 with Circuit Board Extended for Maintenance
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Figure 8-5. Model 866324 Wiring Diagram
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INTEGRATED CIRCUITS (PLASTIC AND METAL CASE)

14 PIN 3 PIN
DUAL IN-LINE DUAL IN-LINE 16PIN 8 PIN T05
DUAL IN-LINE OR T0-99

18
8
1

§

4 &
s ¢ o
310 o7
0,0
2 3 g
BOTTOM VIEW

Figure 8-6. Integrated Circuit Packaging
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Fle, 88 ‘
St 5,_51}. L/ Table 8-2. Assembly Locations

Assembly Numbers and
Description

Service Sheet
Number

Photograph
Figure 8-

Al-Front Panel Assembly

A2-Switch Logic Assembly

A3-Remote Attenuation Assembly
Ad-Leveling Amplifier Assembly
AbS-Modulation Qscillator Assembly
AB-FM Attenuation Deviation Assembly
ATA1-20 MHz Mixer Assembly
ATAZ-20 MHz Switch Assembly
ATA3-20 MHz VCO Assembly
AB-Mother Board Assembly

2,3,5,6
2

e =1 =3 =1 G L ok

8
8, 11
8, 17
8,15
8,13
8, 20
8, 22
8, 22
8, 23
4,8




Fle- &8
Skt e

TOP VIEW { Rear Panel Assembly Exposed )
Zero—~1 Zerp-2 FM-SEN 1000 Hz 400 Hz Gain Level Meter A1

f
AE A5 A4

SIDE VIEW

i

AL WO Q5T
A3 REM. ATTH.

A4 LEY. AMPL.
A2 S5W. LOSIC

hE FM ATTH.

4 T




REAR VIEW of AT Assembly

AIM1




REAR VIEW

FREQAN ADJ.
o

Figure 8-8. Chassis Mounted Parts, Assembly and Adjustment Locations
8-9




Fie., -9
Skt aﬁ‘f

NOTES:

1. Protesd to the RF Section troubls-
shooting treée unless the problem has
already been isolated 1o the Model
866324,

2. Remaove outer cover of Model 36632A.

START HERE

fn OFF Mode, the correct amplitude CW signal is pre-
sent at the RF Section output as displayed by the

Spectrum Analyzer,
l NO

Verify that>>+2 Vdc is present on the FMC line into

YES

Is the problem present in re

the A7 Assembly.
l NO

Replace or repair the A2 assembly. For repairs refer to
Service Sheet 2.

The dt voltage on the CAL input into the A7 assembly

is>+2 Vdc.
l ND

Replace or repair the AG assembly. For repairs see
Service Sheet 2.

The ATAZ assemhly must be repaived or replaced. For
repairs, refer to Service Sheet 7.

Change to local mode. Verify
trum Analyzer display is viewe
and SOURCE control seftings.
50. Set external source to 2 KH
Figures 3-2 (AM} and 3-3 (FM
display.

Conditign

1

The display is correct only in

The display is correct in condi

only.
l N

The display is correct in cong

lm

Remove the A5 assembly and
extender board. The voltage at
Vde in the INTERNAL 400 Co




Is the problem present in remote mode only?

lND

Change to local mode. Verify that the correct Spec-
trum Analyzer display i3 viewed at the various MODE
and SOURCE control settings. Modulation LEVEL -
50, Set external source to 2 KHz at 1.8 Vims. Refer to
Figures 3-2 {AM) and 3-3 (FM) for an example of the
dispiay.

Condition MQODE SOURCE

1 AM INTERNAL
400 & 1000

EXTERNAL
AC&DC

FM INTERNAL
400 & 1000

FM EXTERNAL
AC&DC

The display iz correct only in conditions 1 and 2.

Remove the A3 assembly, and reinstall using the ex-
tender board. Set the Model 86632A to AM MODE —
ac voltage at ABXA3 pin P is << +{.8 Vde.

lND

Refer to Service Sheet 2 for Test Procedures to the
component level. Dtherwise, replace the A2 assembly.

JYES

The display is correct in conditions 1 or 2 and 2 0r 4

anly.
l NO

The display is correct in conditions 1 and 3 onty.

Is the AM inid
the BF Section

Replate the A3
for troubleshoo

Repair or repls

lmo

Remave the AB assembly and reinstall it using the
extender hoard. The voltage at ABXAB pinl is <304
Ve in the INTERNAL 400 Control Setting.

The voltage on ABXAD pin 2 is << +0.4 Vdc in the
INTERNAL 1000 position.

NO

lmo

Repair or replace the A2 assembly. Test procedures
for A2 are found on Service Sheet 2.

Repair or replag
to Service Sheet




ing the ex-
P MODE —

res to the
[ assembly.

is the AM interconnections from Model 866324 to
the RF Section continuous?

lmo

Replace the A3 assembly or refer to Service Sheet B
tor troubleshooting procedures,

Repair or replace the defective cable or connector.

Change the Mode 3660 system to remote mede. Set
the modulation sectien controls to MODE: FM. Pro-
gram the FM CF-CAL Cycle. The Mainframe front

panel light goes off,
l NG

Replace or repair the AG assembly, Refer to Service
Sheet & for companent level troubleshooting proce-
dures.

Jdooin the

racedures

Repair ar replace the A5 assembly. For repairs, refer
1o Service Sheet 3.

8-10

The display is correct in conditions 2 and 4 only.

lwo

The display is correct in the EXTERNAL DC position

only.
l NO

Remove the A4 assembly and reinstall it using the
extender board. The de voltage at ABXA4 pin M in the
EXTERNAL BC position is < +0.8 Vde.

lNU

The A2 Asseinbly must be repaired or replaced. Refer
to Service Sheet 4 for test procedures.

Figure 8-9. Model 866324 Troubleshooting Tree (1 of 2)
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‘-F'IC—;.X"(?

Skt Y Y

Change the Mode 8680 stystem to remote mode. Set
the modulation section controls ta MODE: FM. Pro-
gram the FM CF-CAL Cycle. The Mainframe front

panel light goes off.
l NO

86632A to Replace or repair the AB astemhly, Refer to Service
Sheet 6 for component level trovbleshooting proce
dures.

ice Sheet 5

nnecior.

The display is correet in conditions 2 and 4 only.

an

girs, refer The display is correct in the EXTERNAL OC positian

only.
l NO

Remove the A4 assemblyand reinstall it using the
extender board. The dc voltage at A&XA4 pin M in the
EXTERNAL DC positign is << +{.8 Vdc.

lmo

The AZ Assembly must be repaired or replaced. Refer
to Service Sheet 4 for tast procedures.

Replace or repair A4 assembly. Refer to Service Sheet
4 for troubleshpoting.

Figure 8-9. Model 866324 Troubleshooting Tree (1 of 2)
8-10
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(Ay—

Program modulation levels of 00, Q1, 02, B4, 08, 14,
20, 40 and 80 into the Model 8660 system. Verify
that the modulation level indicated by the meter is
equal 1o each programmed level.

Verify that continuity exists from the mainframe to
the AZ assembly at the Shift register (U2 and U3) data
and elock inputs.

lmu

NG

Remove the A3 assembly and reinstall it using an ex-
tender baard. Verify that ali the voltages shown an the
ist are correct. (Bnis 0 Vde and off is +6 Vdc.)

AGXA3 BCD weight ABXA3 BCD weight
Pin UNITS Fin TENS

14
20
40
80

All the voltages are corract,

Repair or replace the defective Cable or Connecior.

Refer to Service Sheet 5 for test procedures on the
component level. Dtherwise, replace Ad.

Replace the A2 assembly or refer to Service Sheet 2
for troubleshooting procedures.

The display is correct in the EXTERNAL AC pasition

only.
l NO

The A2 assembly containg the defective component.
Replace the assembly or refer to Service Sheet & for
test procedures.

Remove the A5 assembly and reinstall it wusing the
extender board. The dc voltage at ABXAD pin 3 is
<Z+0.8 Vde.

Refer to Service Sheet 3 for repairs, Otherwise, replace
AR,

ND




P i——rrr-rarrrrey

iframe to
o U3} data

When the Mode! 366324 is in FM MODE, verify that
the RF Section gutput is indicated by the meter.

r—————

nnector.

lmo

Check the operation of the FM CF-CA
observing the voltage on AG TP1. —10
during FM operation and ~=#1.2 Vdc iz p

Remove the cover from A7AS and verify that the volt-
age at TP1 is+5.7 *1.0 Vde.

the FM CF-CAL cycla,
i NO

a5 on the

lmn

The FM MODE light on the Mainframe §
off for =5 seconds after the FM CF-C

Ground the teflon insulated stand-off (gate of 0Q8).
Verify that TP has +5.7 1.0 Vde.

closed.
l NGO

u Sheet 2

lmo

Refer to Service Sheet & for Troubleshd
dures, or replace the Af assembly.

Refer to Service Sheet 7 for test praceduras, or replace
the A7A3 assembly.

Verify that the 20 Mz VCD is operating with the

Repair or replace A7A%. For test proced
Servige Sheet 7.

Fmponent,
wet b for

&, replace

gate of A8 grounded.
l NO

On the A7A3J assembly verify that the FM-C input is
<+ 0.4 Vde.

The A7A3 essembly must be repaired or
fer to Service Sheet 7 for test procedures,

NO

Y

Repair or replace the A2 assembly. Refer to Service
Sheet 2 for troubleshooting on the companent level.

The display is incarrect only in the EXTERNAL AC
SODURCE Control Setting.

NO

Remove the A3 assembly and reinstall it wsing the
extender board. ASXA3J pin K is >+2 Vdc.

Repair or replace A3, For test procedures
vice Sheet b. ‘

ND
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Check the operation of the FM CF-CAL circuit by
ohsarving the volrage on AE TP1. —10 Vdc is present
during FM operation and ~=+1.2 Vdc is present during

the FM CF-CAL cycle.
l ND

Remove AG and reinstall it using an extender board.
Check the de voltages at ABXAB Pin 12 {FM X0.1},
Pin N (FM X1} and Pin M (FM X 10). The voltage on
the pin corresponding to the selected input will be low
(= +0.8 Vdc) with the other pins high (2 Vdc),

The FM MODE light on the Mainframe front panel is
off for =6 seconds after the FM CF-CAL switch is

lwu

Repair or replace the A2 assembly. Test procedures
ara fgund on Service Sheet 2 for A2,

ctosed.
l NQ

Refer to Service Sheet 6 for Troubleshoating proce-
dures, or replace the AB assembly,

Couple the RF Section output to en Electranic
Counter. Phase lock of the VCO oceurs when the FM
CF-CAL switeh is closed by observing a frequency
change to 20.000 £0.005 MHz, NOTE: (If the fre-
quency is just out of tolerance refer to paragraph
5-17 VCQ CENTER FREQUENCY Adjustment.)

¢N0

Repair or replace ATA1L. For test procedures refer to
Service Sheet 7.

Couple the input of an oscilloscope to ATAT TP1. A
difference frequency is present during the FM CF-CAL

The A7A3 assernbly must be repaired or replaced. Re-
fer to Service Sheet 7 for test procedures.

cycle.
¢ NO

The 20 MHz Reference is present on the REF input
from ATAZ during the FM CF-CAL cycle.

lmu

Refer to Service Sheet 7 for troubleshoating proce-
dures, or replace the A7A2 Assembly.

Remove the A4 assembly and reinstall it using the
extender hoard. The voltage at ABXAS Fin § is <3+{.4

Vde.

Repair or replace A3. For test procedures refer tp Ser-
vice Sheet &,

NO

Y

Repair or replace A2, For test procedures refer to Ser-
vice Sheet 2.

Figure 8-9.
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Remove AE and reinstall it using an extender board.
Check the dc voltagas at ABXAB Pin 13 (FM XD.1),
Pin N (FM X1) and Fin 8 (FM X 10). The voitage on
the pin corresponding to the selected input will be low
(<< +0.8 Vde) with the other pins high (> +2 Vde).

Assambly AB must be replaced or repaired. Service
Sheet B has the Test Procedures on a component evel
far AG,

lmo

Repair or replace the AZ assembly. Test procedures
are found on Service Sheet 2 for A2,

Couple the RF Section output to an Electronic
Counter, Phase lock of the VCO oceurs when the FM
CF-CAL switch is closad by observing a frequency
change to 20.000 +0.005 MHz, NOTE: {If the fre-
quenty is just out of tolerance refer to paragraph
5-17 VCO CENTER FREQUENCY Adjustmant )

‘NU

Caupie the input of an oscilloscope to A7A1 TP A
difference frequency is present during the FM CF-CAL

Replace the A7A3 Assembly or refer to the trouble-
shooting procedures in Service Sheet 7.

tyele.
‘ NO

The 20 MHz Reference is present on the REF input
from A7A2 during the FM CF-CAL cyele.

The 20 MHz VCO Signal iz present at the VCQ input

lND

to ATA1,
l NO

Refer to Saervice Sheet 7 for iroubleshooting proce-
dures, or replace the A7AZ2 Assembly.

fofer to Service Sheet 7 for troubleshoaoting on the
cormponent level, or replace A7AJ Assembly.

Refer to Service Sheet 7 for Troubleshooting an the
Component level.

Remove the A4 assembly and reinstall it wsing the
extender board, The voltage at ABXA4 Pin9is <404
Vdc.

Refer to Service Sheat 4 for Test Procadures on the
Companent level. Otherwise, replace A4,

NO

l

Repair or replage A2, For test procedures refer to Ser-
vige Sheet 2,

Figure 8-9. Model 866324 Troubleshooting Tree (2 of 2)

8-11




SERVICE SHEET 1
BLOCK DIAGRAM

This block diagram is an aid to understanding the overall operation of the
Model 86632A. Used in conjunction with the troubleshooting tree and this
text, it will also help the technician to isolate the cause of a malfunction to a
circuit or assembly.

The large numbers in the lower right corner of each of the major blocks
identify the Service Sheet which provides schematics and theory for that
block.

GENERAL

When interconnected with a Model 8660 series mainframe and a Model
(86600 RF) Section, the Model B6632A provides 2 means to AM or FM
modulate the rf output from the RF Section.

A2 SWITCH LOGIC ASSEMBLY

The switch logic assembly provides the interface capabilities to operate the
Model 86632A with either front panel controls or remotely programmed
data.

The assembly contains the following major circuits:

Two serial to parallel BCD shift registers, U2/U6 and
U3/U7. These convert the fourline serial input to two
four-line parallel outputs. The outputs of one shift register,
in the remote mode, controls all mode and source
functions through multiplexers. The second shift register
controls the AM-FM% in the remote mode.

Two multiplexers which are used to select the local or
remote inputs. The outputs of these multiplexers control
all source and mode functions in both the local and remote
modes.

A gating circuit which is controlled by the LOL/BEMT
(local/remote) input. This gate enables the correct
multiplexer input gates through inverters in the
multiplexers.

The only function of the instrument not controlled by the A2 assembly is
the FM CF-CAL (FM center frequency calibration) which is eontrolled by
the A6 assembly.

Refer to Service Sheet 2 for 2 schematic and a more complete explanation of
the circuits.

A5 MODULATION OSCILLATOR ASSEMBLY

The modulation oscillator assembly provides a 400 Hz or 1000 Hz signal
which may be used for amplitude or frequency modulation. The output of
the oscillator is also applied through a buffer amplifier to the front panel
INPUT/OUTPUT connector for use in external equipment if desired. The AB
assembly also contains a relay to switch external ac coupled signals to the
input of the A4 assembly.

G121




SERVICE SHEET 1 (cont'd)

Refer to Service Sheet 3 for a schematic diagram and a more complete
description of the circuits.

A4 LEVELING AMPLIFIER ASSEMBLY

The leveling amplifier maintains a constant level output when the Model
86632A is operated in the internal or external ac modes. The output level of
the signal is controlied by a light sensitive resistive ¢lement in the signal path.
The intensity of the light element is controlled by a feedback circuit.

The leveling amplifier is not used when the Model 866324 is operated in the
external de mode.

Refer to Service Sheet 4 for a schematic diagram and a more complete
explanation of the circuits.

A3 REMOTE ATTENUATION ASSEMBLY

The A3 remote attenuation assembly processes the signal from the A4
assembly. The output of the A3 assembly is applied to the plugin RF
Section (AM mode), or to the A6 assembly (FM mode).

In the remote mode the modulation leve! (AM percentage or FM deviation)
is controlled by 8 relays and a network of resistive attenuators. The relays
are, in turn, controlled by & input lines which provide 2 four-line BCD (1, 2,
4, 8) inputs. These inputs are programmable from 00 to 29 in linear steps.

In the local mode the modulation level (AM percentage or FM deviation) is
controlled by the front panel MODULATION LEVEL control.

The Model 86632A front panel meter indicates modulation percentage or
deviation in both remote and local modes.

Refer to Service -Sheet 5 for a schematic diagram and a more complete
circuit description.

AB6 FM DEVIATION ATTENUATION ASSEMBLY

The A6 FM deviation attenuation assembly contains a gating cireuit, a 3
second one/shot and two amplifiers which are separated by the range select
relavs.

The gating circuit in the A6 assembly is inhibited in the AM mode. In the
M mode the gate is enabled and the b second one/shot can be triggered by
the front panel FM CF CAL switch or by means of remote programming.

When the 5 second one/shot is triggered it provides outputs which operate
relays in the A3 and A7 assemblies. It also operates a gate in the A2
assembly to provide a “FLAG” signal to the mainframe and the remote
programming device. This “FLAG” signal simply indicates that the Model
866324 is not in a condition to receive programming inputs.
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SERVICE SHEET 1 {cont'd)

The three range select relays provide:

1) FM X10 0-1 MHz peak deviation
2) FM X1 Attenuation to 10% of FM X10 deviation
3) FM X0.1 Attenuation to 1% of FM X 10 deviation

Refar to Service Sheet 6 for schematic and a more complete description of the circuit.
A7 REAR PANEL ASSEMBLY
GENERAL

The rear panel assembly contains three circuit boards; its purpose is to frequency modulate the 20 MHz
input to the BF Section when the Model 866324 is operated in the FM mode.

A7AT 20 MIHz MIXER ASSEMBLY

During the FM CF-CAL eycle the ATAL assembly uses a pulse generated from the 20 MHz reference signal
to open a sampling gate which samples the output of the ATA3 VCOQ. The phase detector provides an
output to bring the frequency of the ATA3 VCO to exactly 20 MHz. When a frequency difference exists,
the output of ATA1 is a beat note which iz equal to the difference of the two inputs to the sampler. When
phase lock has been achieved, the output of the ATAL assembly is a de level which is stored in a memory
circuit in the A7A3 assembly, where if 13 used to maintain the center frequency of the VCQ at 20 MHz.

A7A2 20 MHz SWITCH ASSEMEBLY

The ATAZ assembly contains 4 relays which route the 20 MHz reference signal from the mainframe to the
ATAl assembly or to the RF Section. In the FM mode it also couples the output from the ATA3 VCO to
the RF Section.

A7A3 20 MHz VOLTAGE CONTROLLED OSCILLATOR ASSEMBLY

The ATA3 assembly contains a memory circuit, a voltage controlled oscillator and two buffer amplifiers.

When operated in the FM mode the ATA3 VCO center frequency may be phase locked (temporarily) to a
stable 20 MHz reference from the mainframe. After the VCO center frequency is phase locked the
instantaneous output frequency is controlled by the ouput of the A6 assembly.

Refer to Service Sheet 7 for a schematic diagram and a more complete description of the circuit.
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SERVICE SHEET 2
SWITCH LOGIC ASSEMBLY

Normally, causes of malfunctions in the Model 86632A will be
isolated to a circuit board or assembly as a result of performing the
tests specified in the troubleshooting tree and the froubleshooting
block diagram.

TEST EQUIPMENT REQUIRED (see Tahle 1-3)
Digital Voltmeter
GENERAL

The switch logic assembly provides the interface capabilities to
operate the Model B6632A from either front panel controls or
remotely programmed data.

LOCAL OPERATION
General

In the local mode of operation all functions of the Model B6632A
are controlled by front panel controls. These ¢onsist of:

the MODE control which selects modulation OFF, AM, FM
X011, FM X1, or FM X10,

the SOURCE control which selects INTERNAL, 400 Hz or
+ 1000 Hz; or EXTERNAL AC or DC inputs.

the MODULATION LEVEL control which sets the AM
modulation percentage or FM deviation.

the FM CF-CAL switch which is used to temporarily phase
lock the internal FM VCO to a2 20 MHz refersnce from the
mainframe.

In the local mode the LCL/RMT input iz high. U13B output is high,
which inhibits NOR gate U4C, and therefore, Shift Registers UZ/U8
and U3/U7T are also inhibited. The high level to pin 1 of U10 and
Ul1 inhibits the inputs from the shift registers and enables the local
inputs, pins 3, 6, 13 and 1¢, from the front panel switches. The high
LCL/BMT output is also coupled to & relay on the A3 Assembly
which enables the front panel MODULATION LEVEL control and
inhibits the remote attenuator.

When a particular MODE or SOURCE function is chosen, the front
panel control is rotated to the proper position and the switch couples
a high dc level {>+2 Vdc} io the appropriate multiplexer. The other
inputs to the multiplexer are low (<+0.8 Vde). Because the local
mode inputs to Ul0 and Ull multiplexers have been enabled by the
high level from the LCL/RMT control line to pins 1, the multiplexer
input levels appear at their corresponding outputs.

MODE CONTROL

The Ul0 multiplexer outputs are inverted and the outputs from the
A2 assembly are coupled to relays in the A3 assernbly where AM or

F-tHa




SERVICE SHEET 2 (cont'd)

FM mode is selected, and to the A6 assembly where the FM range is
selected.

FM SENSE

A low output from U14B pin 4, the FM sense circuit, verifies that an
FM range has been selected as the mode of operation.

FM CONTROL

The FM sense output is coupled through U134 buffer to activate the
three 20 MHz FM/CW relays on the ATA2 assetnbly.

FM UNCAL

The inverted FM sense output is coupled to U15C pin 10. When any
FM range is selected, U15C is enabled and the hormally high input
from the FM center frequency calibration timing circuit in the A8
assembly causes U15C pin 9 to go low. The high output from U9C
pin 6 causes the M MODE light on the Mainframe front pane] to be
illuminated. During the FM center frequency calibration cycle the
input from the A6 assembly is low, the output to the mainframe is
low and the ¥M MODE light is off.

MODE SENSE

The Ul4D NOR gate has a low output to enable NOR gates U14C,
U4D, U8A and UBD when either AM or FM MODE is selected. If the
OFF MODE is selected, the output of U14D is high which inhibits
Ul4C, U4D, U8A and USD and the outputs of USR, U12R, Ul2C
and UL2D are held high (OFF).

SOURCE CONTROL

As long as TP2 (MODE SENSE gutput} is low, the SOURCE outputs
from AZ are dependent on the Uil multiplexer outputs. The Amp
On-Off output tums the A4 Leveling Amplifier on (low) in any
SOURCE mode except EXTERNAL DC. The EXTERNAL DC,
Internal 400 and Internal 1000 control outputs from the A2
assembly are inverted with respect to the Ull multiplexer output
ping 7, 12 and 9 respectively and therefore low (<+0.8 Vde¢) when
selected as the SOURCE mode, These outputs activate relays on A3
{INTERNAL 400/1000 Hz oscillator) and A4 and A8 de coupling of
the external source).

NOTE

The Internal 400 contro! voltage at ARXAZ pin 17
is on when the de voltage is less than +0.4 Vde and
off at greater than +0.4 Vde.

The External AC output is independent of the Mode Sense circuit,
UQA inverts the Ull pin 4 output and couples it 10 a relay in the A5
assembly which selects an Internal (high) or External AC (low)
modulating source.

g-14b




SERVICE SHEET 2 (cont'd)
REMOTE MODE
AM-FM Function Shift Register

In the remote mode the Model 86632A front panel controls are
inhibited, the LCL/RMT input at XA2 pin V is low and the output
of AND gate U13RB is low. The low output of AND gate TT13B is
applied to pin 1 fo multiplexers U10 and Ul1. U10 and Ull pins 2,
5, 14 and 11 are coupled to the shift register cutput and therefore
the outputs of U3 and U7 now control the outputs of 710 and UlL.

The programmed input information at XA2 pins A, 1, B and 2
consists of two serial inputs of BCD (8, 4, 2, 1) data, This data input
is processed by U3 and U7 to control both the mode and source
gates. When the information is programmed into the mainframe DCU
storage ragister, the source control data is entered first, then the
mode control data is entered.

When the mainframe receives the remote transfer command, and the
data is addressed to the AM-FM function, a series of 10 clock pulses
is received at XAZ2 pin 8. Since only two digits are required to
program the AM-FM function, the first eight clock pulses will be
tgnored.

When the 9th clock pulse appears the source data is stored in U3 (Q
outputs follow D inputs). The 10th (and last) clock pulse transfers
the source data from U3 to U7 and simultaneously stores the mode
data in U3.

The outputs of multiplexers Ul0 and Ull now follow the data
stored in U3 and U7. Operation of the mode and source gates is the
same as it was in the local mode.

AM-FM % Shift Register

U2 and U6 convert the two serial BCD at XA2 pins A, 1, Band 2 to
two four-line parallel outputs to control the AM percentage and FM
deviation when the data stored in the mainframe is addressed to the
AM-FM % at XA2 pin 7. A series of 10 clock pulses is received at
XAZ pin 7. Since only two digits are required to program the AM-FM
%, the first eight clock pulses will be ignored.

The 9th clock pulse causes the “UNITS” data to be temporarily
stored in U2. The 10th (and last) clock pulse transfers the “UNITS”
data to U6 and also clocks the “TENS™ data into U2, NAND gates
Ul and U5 invert the data stored in U2 and U6 to drive appropriate
relays in the A3 assembly.

The input at XA2 pin 9 is used to reset U2, U3 and U6 and UT when
the instrument is first turned on.

Table 8-3. Truth Table for Mode Functions

MODE |AM Controt| FM X0.1] FM X1|FM X10| FMC

OFF off off off off off
AM on off off off off
FM X0.1 off on off off on
FM X1 off off on off on
FM X10 off off off on on
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SERVICE SHEET 2 (cont'd)

Table 8-4, Truth Table for Source Functions

MODE | SOURCE| AMP [EXT AC{EXT DC}INT
on-off 400

OFF any off X off off

AC on on off off | off
AM EXTY pc | off off on off | off

or

400 on off off on | off
FM INT 1000 on off | off | off| on

X-may be on or off. The level is dependent on the SOURCE control
only.

TEST PROCEDURE “

Before attempting to troubleshoot the A2 Assembly, verify that the
power supply voltages are present.

If the Model 8660 system is being operated in the local mode, and
the malfunctioning component has been isolated to the A2 assembly,
proceed to Test 1-h.

Test 1-a. Change from remote mode to local mode and set the front
panel controls to correspond to the programmed functions. If the
instrument functions properly in local mode, proceed to Test
Procedure [@] . If the problem is still present, proceed to test 1-b.

Test 1-b. Measure the voltage at TP1l. If the voltage is low (<+0.8
Vdc), proceed to Test 1c. If the voltage is incorrect, measure the de
voltage at U13B pin 6. If the voltage is high, U4 or an associated
component is probably defective. If the voltage is low, verify that the
dc level at Ul13B pin 5 is high. If the voltage is correct, U13 or an
assoclated component is defective. If the voltage is incorrect verify
that continuity exists from Ul3 pin 6 to the mainframe. If
continuity does exist, refer to the DCU troubleshooting tree in the
Mainframe manual. If continuity does not exist, repair or replace the
defective connectors or cables,

Tast 1-¢, Verify that the correct de voltage level exists at TP 2. The
level should be high in OFF mode and low in AM or FM mode. If the
levels are correct, proceed to Test le. If the voltages are incorrect,
proceed to Test 1d.

Test 1-d. Measure the dc voltages at Ul0 pins 4, 7, 12 and 2. Refer
to Table 8-3. (On is high and off is low.) If all the voltages are
correct, proceed to Test 1-g. If any of the voltages are incorrect,
check the voltage levels at the inputs to U10 pins 3, 6, 13 and 10.
Refer to Table 8-3. (On is high and off is low,) If the voltages are
correct, 10 is probably defective. If the voltages ave incorrect, the
mode control switeh Al132, a connector or the wiring may be
defective.

Test 1-a. Verify that the correct de levels are found at Ul2A pin 3,
U9D pin 8, U9E pin 10 and U9F pin 12. Refer to Table 8-3. (On is
low and off is high.) If the dec levels are correct, proceed to test 1£. If
arty level from 112 is incorrect, Ul2 is probably defective.




SERVICE SHEET 2 (cont'd)
Otherwise, U9 is probably defective.

Test 1-f. Measure the outputs of U1l at pins 4, 7, 12 and 9. Refer to
Table 8-4. (On is high and off is low.) If the levels are correct,
proceed to Test 1-h. If the output levels are incorrect, measure the
inputs to U1l at pins 2, 6,13 and 10. Refer to Table 8-4. (On is high
and off is low.) If any of the inputs are incorrect, A181 switch, the
connector or the cable may be defective. If the inputs are correct
U11 is probably defective.

Test 1-g. Measure the d¢ voltage at U14D pin 12, The level should be
low in the OFF or AM modes and high in the FM mode. If the
voltage Is correct, Ul4 is probably defective. If the voltage is
incorract, Ul4 or U15 is probably defective.

Test 1-h. Check the output of USE pin 4, U%A pin 2, U128 pin 4,
U12C pin 10 nd U12D pin 11. Refer to Table 8-4. (On is low and off
is high.} If the voltages are correct, proceed to Tegt 1-j. If U2A pin 2
output was incorrect, U9 is probably defective. If any other voltages
were incorrect, proceed to Test 14,

Test 1-i. Refer to Table 8-4 and verify that the voltage levels at USB
pin 3, U12B pin 5, U12C pin 8 and 12D pin 12 are correct. (Om is
high and off iz low.) If the voltages are correct and:

a. the Amp On-Off is the defactive control line, then U9 is
probably defective.

b. Internal 400 or 1000, or External DC is the defective
control line, then U12 iz probably defective.

If any voltages are incorrect and:

a. U9B pin 3 is where the incorrect voltage was found, then
Ul4 is probably defective.

b. U1l2B pin 5 is where the incoyrect voltage was found, then
U4 1z probably defective.

¢. Ul12C pin 8 or Ul2D pin 12 is where the incorrect voltage
was found, then U8 iz probably defective.

Test 1-j. Verify that the voltage at UlBA pin 3 is correct. The
voltage is high in OFF and AM mode, and the voltage is low in the
FM mode. If the levels are correct, proceed to test 1-k. If the levels
are incorrect, Ul3 is probably defective.

Test 1-k, Verify that the Mainframe panel light, ¥M MODE, is
illuminated in the FM mode and is off in OFF and AM modes and
during the FM center frequency calibration cycle. If the light is
eperating correctly, proceed to Test 1-m. If the light is not operating
correctly, proceed to Test 1-L

Test 1-1. Check the voltage at U9C pin 6. The voltage is low in OFF
and AM modes and during the FM center frequency calibration cycle
and is high in the FM mode. If the voltage is correct, proceed to Test
1-m. Otherwise, verify that the voltage at UL5C pin 9 is high in FM
mode and low during the FM CF-CAL cycle. If the level is incorrect,
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the A6 FM CPF-CAL timing circuit, associated components on the A8 assembly, or
continuity between A6 and A2 is probably the cause, If the lavel ig correct, U1 or U9is
probably defective.

Test T-m. If there still s a problem associated with a specific iaput or output, the
connectors, printed circuits and wiring must be checked for continuity. When an output or
input has components on the A8 assembly, they should be checked for proper operation.

TEST PROCEDURE |}

Test 2-a. Verify the de voltage at TPL is high. If the voltage is correct, proceed to Test 2-d.
If the voltage is incorrect, proceed to Test 2-b.

Test 2-h. Check the dc level at U4B pin & for a high. If the level is correet, proceed to Test
2-¢. Otherwise, verify that continuity to the mainframe from U4B pin b exists, and that the
components on the A8 assembly are operating properly. If continuity does exist and the
components on A8 are functioning properly, refer to the DCU troubleshcoting tree in the
mainframe manual. If there is a problem with the components or the cables and connectors,
repair or replace the defective part.

Test 2-¢. The dec voltage at U4 pin 8 should be low. If the voltage level is correct, U4 is
probably defective. If the voltage level is incorrect, measure Ul3B pin 6 and verify that the
dc voltage is low. If the level is correct, U1l3 or an associated component is probably
defective. If the level is incorrect, check the A8 components and continuity to the
mainframe from Ul3R pin 6. If they are OK, refer to the mainframe manual DCU
troubleshooting tree. If the components are defective, or if continuity to the mainframe
does not exist, repair or replace the defective part.

Test 2-d. Change to local mode and then change back to remote mode. Verify that the
ogutputs of U2, U3, U6 and U7, pins 12, 13, 14 and 15 are all low, If any cutput is high, the

integrated circuit where the problem is found is probably defective. If the outputs are 2ll
correct, proceed to Test 2-e.

Test 2-e. Verify that the outputs of Ul and UL pins 3, 4, 10 and 11 are all high" If any
cutputs of Ul are incorrect, Ul is probably defective. If any outputs of UL are inecorrect,
US is probably defective, If all the outputs are correct. proceed to Test 2.

Test 2-f. The outputs of Ul0 and ULl pins 4, 7, 12 and 9 should all be low. If this is true,
proceed to Test 2-g. If this is not true and the incorrect output is from U10, then U10 is
probably defective. Otherwise, Ul1l is probably defective.

Test 2-g. Connect +5 Vdc to U2 pins 4, D, 6 and 7. Momentarily connect +5 Vde to U2 pin
10 twice. Now, momentarily connect +5 Vdc to U3 pin 10 twice. The outputs U2, 3, 6 and
7 should all be high. If the outputs are correct, proceed to Test 2-h. If any of the outputs
are incorrect and:

a. U2 and U6 have identical outputs that are incorrect, U2 is probably defective.
b. U3 and U7 have identical outputs that are incorrect, U8 is probably defective.
¢. U6 has an incorrect output, U6 is probably defective,
d. U7 hae an incorrect output, U7 is probably defective.

Test 2-h. Verify that the outputs of Ul and U5 pins 3, 4, 10 and 11 are all low. If any
outputs of Ul are incorrect, U5 iz probably defective. If all the outputs are correet, proceed

to Test 2-4.

Test 2-i. The outputs of U10 and Ull, pins 4, 7, 12 and ¢ should all be high. If this s true,
proceed to Test 2. If this is not frue and the incorrect output is from U10, and U10 15
probably defective. Otherwise, Ul1 is probably defective,

Test 2-j. Verify that continuity to the mainframe exists from the shift register inputs and
that the associated components on the A8 Assembly are operating properly. If continuity
does exist and the components on A8 are operating properly, go to the DCU
troubleshooting free in the mainframe manual. If confinuity does not exist or the
components on the A8 Assembly are defective, repair or replace the defective item.
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SERVICE SHEET 3
MODULATION OSCILLATOR ASSEMBLY

Normally, causes of malfunctions in the Model 866322A will be isolated to a
cireuit board or assembly as a result of performing the tests specified in the
troubleshooting tree and block diagram.

NOTE

After making repairs in any part of the modulation oscillator
circuits adjustment procedures specified in Section V paragraph
5-13 should be performed to ensuye proper operation of the
instrument,

GENERAL

The A5 Modulation Oscillator Assembly contains the internal oscillator and
couples its output, or the signal from an external source, to the A4 Leveling
Amplifier Assembly. The output from the internal oscillator is also coupled to the
front panel BNC connector.

TEST EQUIPMENT REQUIRED: (See Table 1-3)

Digital Voltmeter
Oscilloscope
10:1 Oscilloscope probe

“DSCI LLATOR CONTROL CIRCUITS

A low level (<+0.8 Vdc) at either XAD pin 1 {400-0n) or XA5 pin 2 (1000-0n)
will turn on both @1 and Q2, thus coupling —9 Vde to the modulation oscillator
Ul. The low level at XA5 pin 2 also closes relay K1 and connects parallel
registance into the RC frequency control network and the oscillator frequency is
changed from 400 to 1000 Ha.

EE MODULATION OSCILLATOR

The output of the modulation oscillator amplifier Ul is governed by the AGC
cirenit and the RC frequency control network.

The bridged-Tee feedback circuit reduces the negative feedback with a noteh filter
at 400 or 1000 Hz, which are the output frequencies of the modulation oscillator,

EE QUTPUT CIRCUITS

The output of the modulation oscillator is coupled to Q32 front panel output
buffer amplifier and to K2 pin 1. In the internal source mode, a high (>+2.0 Vdc)
is coupled to the relay and the signal is directed to the A4 Assembly. When an
external ac coupled source is used, the signal is coupled directly to the output
through K2 and the internal modulation oscillator is tumed off.

TEST PROCEDURE ]

Test 1-a. With an oscilloscope, observe the output signal at TP1. See the table
below,

SOURCE TP1 Voltage Frequency

INTERNAL 2.8 Vpp | 400 or 1000 Hz
EXTERNAL AC 0.56 - 5.6 Vpp NOTE

S-1ea




Service Model B6632A

SERVICE SHEET 3 (cont’d)
NOTE

The frequency of the modulating signal in the external ac
coupled mode, is determined by the frequency of the external
oscillatoy and is limited by the bandwidth of the RF Section
being used.

If the TP1 output level and frequency are correct, proceed to Test 1-b. If the
output level is correct and the frequency is incorrect, proceed to Test 1-¢. If the
output amplitude is incorrect, proceed to Test 1-f.

Test 1-b. If the RF Section output is not being modulated, the interconnections
to the A4 Assembly should be checked for continuity. If the front panel output
level is incorrect, (280 mVp-p minimum with a 10K resistive load), @3 or an
associated component is probably defective.

Test 1-c. If an external ac coupled source is being used, change the frequency of
the external souce. If an internal source is being used, proceed to Test 1.

Test 1-d. If the intexnal 1000 Hz oscillator is selected, and the frequency is 400
Hz, proceed to Test 1-e. If the frequency is other than 400 Hz or 1000 Hz, Ul or
a component associated with the RC frequency control network (between Ul pin
6 and pin 2) is probably defective.

Test 1-e, Verify that the voltage at XA5 pin 2 is <+0.8 Vde. If the voltage is
incorrect, the interconnections with the A2 Assembly or a component on the A2
Assembly is probably defective. If the voltage is correct, K1 or an associated
component is probably defective.

Test 1-f. If an external ac coupled source is being used, K2, the connections to
the front panel BNC or an associated component is probably defective. If an
internal modulating source is used, proceed to Test 1-g.

Test 1-g. Measure the ac voltage at Ul pin 6. If the voltage 1s 2.8 Vpp, K2, C14
Or an associated component is probably defective. If the voltage is incorrect,
proceed to Test 1-h.

Test T-h, If the oscillator output amplitude is zera, proceed to Test 1-i. If the
output is other than 2.8 Vp-p but not zero, check the dc voltage on CR9 cathode.
It the oscillator output is low and the de voltage on CRY is low, or if the output
amplitude is high and the dec voltages are high, Ul is probably defective. If the
output amplitude is high and the dc voltage is low, or if the output amplitude is
low and the de voltage is high, than a component associated with CRY and AGC
loop is probably defective.

Test 1-i. Measure the dc voltage on Ul pin 4. If the voltage is ~—8.1 Vdc, Ul or
an associated component is probably defective. If the voltage is incorrect, proceed
to Test 1.

Test 1. Verify that the voltage at XA5 pin 1 (INTERNAL 400) or XAD pin 2
(INTERNAL 1000) is =0 Vdc. If this voltage is correct, Q1, Q2 or an assocaited
component i1s probably defective. If the voltage is incorrect, the interconnections
to the A2 Assembly or a component on the A2 Assembly or a component on the
A2 Assembly is probably defective,
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SERVICE SHEET 4
LEVELING AMPLIF!ER ASSEMBLY

Normally, causes of malfunctions in the Model 86632A will be isolated to a circuit board or
assembly as a result of performing the tests specified in the troubleshooting tree and block
diagram.
NOTE
After making repairs in any part of the leveling amplifier circuits the
adjustment procedures specified in Section V paragraph 5-14 should be
performed to ensure proper operation of the instrument.

GENERAL

The leveling amplifier input is eoupled from the AS modulation oscillator assembly or an
external ac coupled source. If the input signal is between 0.2 and 2.0 Vrms and from 20 Hz
to 1 MHz the output of the leveling amplifier circuit is held to a constant 1.80 Vrms by the
feedback loop,

in external dec coupled mode, the leveling amplifier is turned off.
TEST EQUIPMENT REQUIRED: (See Table 1-3)

Digital Voltmater

Test Oscillator
Qscilloscope

10:1 Oscilloscope probe

CONTROL CIRCIHTS

'The leveling amplifier is turned on in the internal or external ac coupled modes. A low level

(<+0.8 Vde) is coupled to XA4 pin 9. @12 is turned off which turns Q11 on; @3 and Q4 are
turned on, and the power supplies are coupled to the leveling amplifier.

In the external dc mode, the voltage on pin 9 is high; the power supplies to the leveling
amplifier at Q1 and is fed directly to the A3 Remote Attenuation Assembly.

TEST PROCEDURE [H
The Model 86632A SOURCE control is set to INTERNAL or EXTERNAL AC.

Test 1-a. Verify that about +10.2 Vdc is found on TP2. If the voltage is correct, proceed to
Test 1-d. If the voltage is incorrect, proceed to Test 1-b.

Test 1-b. Measure the de voltage on Q11 emitter. If the voltage is about +18.6 Vde, CR1 or
an associated component is probably defective. If the voltage is incorrect, proceed to Test
1.

Test 1-c. Verify that the correct input level (=0 Vdc) is found at XA4 pin 9. If the level is

correct, Q11, @12 or an associated componemt is probably defective. If the level is
incorrect, the problem is on the A2 Assembly or the interconnections beiween A2 and A4.

Test 1-d. The voltage at Q4 collector should be ~—9.7 Vdc. If the voltage is correct the

problem is in the leveling amplifier circuits. Proceed to Test Procedure . If the voltage is
incorrect, proceed to Test 1.

Test 1-e. Verify that =0 Vdc is found on @3 collector. If this voltage is incorrect, proceed
to Test 1-f. If the voltage is correct, Q4 or an associated component is probably defective.

Test 1-f. Verify that the voltage on XA4 pin 9 is =0 Vde. If this voltage is incorrect, the
interconnections between A4 and A2, or a component on the A2 Assembly is defective. If
the voltage is correct, @3 or an associated component is defective.
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SERVICE SHEET 4 (cont’d)
E§ VODULATING SIGNAL AMPLIFIER

The modulating signal inpuf from the AS Assembly is amplified in five fransistor
stages. The output of the first stage Q10, is coupled (in series) with the R14
photoresistor. The output of the next amplifier stage Q6 is coupled to QB, @5
and Q7 with the associated feedback loop has a voltage gain of about 30. The
power amplifier stage QB8/Q9 is coupled to the A3 Modulation Level Control
Assembly through relay Q1.

TEST PROCEDURE

Test 2-a, If the external de mode is being used and there is no output from the
A4 Assembly, K1, an associated component, or the input connections from the
front panel BNC is probably defective.

Test 2-b. Observe the signal at the output of the QB/Q9 stage with an
oscilloscope. If the amplitude is 5.0 Vp-p, C11, K1 or an associated component is
probably defective. If the voltage is incorrect, proceed to Test 2-c.

Test 2-¢c. With an oscilloscope ohserve the ae signal at TPA. The amplitude should
be one-half the input level. If this voltage is correct proceed to Test 2d. If the
level is incorrect, Q10 or an associated component is probably defective.

Test 2. Change the leveling amplifier input signal to 2.8 Vp-p (1.0 Vrms) by
setting the SOURCE control to INTERNAL. TP1 should have a voltage of =—0.8
Vdc and the output of Q8/Q9 should be about 5.0 Vp-p.

If the dc voliage at TP1 is more negative than normal and the output from Q8/Q9
is low, or if the TP1 voltage is less negative than normal and the output from
@8/@Q9 is high, proceed to test 2-e.

If the dc voltage at TP1 is more negative than normal and the output from Q8/Q9
is low, or if the TP1 is less negative than normal and the output level is low, then
proceed to Test Procedurefl] .

Test 22, Ohserve the ae voltage at TP3 with an oscilloscope.

If the TP3 amplitude is greater than 168 mVp-p and the TP1 dc¢ voltage is more
negative than normal, Q5, Q7, Q8/Q9 or an associated component is probably
defective. Check the de voltages to help isolate the malfunctioning component.

If the TP3 amplitude is greater than 168 mVp-p and the TP1 de voltage is less
negative than normal, or if the TP3 amplitude is less than 168 mVp-p with TF1 de
voltage more negative than normal, then R14, Q6 or an associated component is
probably defective.

If the TP3 amplitude is less than 168 mVp-p with the TP1 dc voltage less negative
than normal, proceed to Test 2-f.

Test 2-f. Find the ratio of the ac amplitude at Q7 collector to the TP3 ac voltage.
If the ratio is approximately 20, Q8/Q9 or an associated component is probably
defective. I the ratio is incorrect Q5, Q6 or an associated component is probably
defective.

[F] FEEDBACK AMPLIFIER

The output signal from the modulating signal amplifier is coupled to a peak
detector circuit consisting of CR10, CR11 and Cl4. The detector output is

g9 b




SERVICE SHEET 4 {cont'd)
proportional to the peak voltage of the Q8/Q9 output amplifier stage.

U2 reference amplifier is used to set the leveling amplifier output. The difference
voltage, between pin 3 (set by R35) and the peak detector output, is inverted and
amplified by a factor of two.

The output of U2 (pin 6) is coupled to R45 the input to the summing amplifier
Ul. The offset voltage, found at the junction of R42 and 43, and the cutput of U2
are summed, amplified and inverted by Ul. The gain of Ul {normally about 1) is
dependent on the setting of the gain control R45. The output of Ul is coupled
through R47 to Q1 and Q2, the photo-resistor drivers.

As the input signal to the modulating signal amplifier increases, the driving
current to the R14 photoresistor iz decreased. The signal coupled from Q10 to
Q6 is decreased, and the amplifier provides a constant output level of 1.80 Vrms.

TEST PROCEDURE

Set the Model 86632A SOURCE confrol to EXTERNAL AC. Connect a test
oscillator to the front panel BNC connector and set the cutput to 1 kHz at 1.0
Vrms. Refer to the Table below.

NOTE

The third column of the Table shows the dc voltage at the
location shown with a normal cutput voltage from the leveling
amplifier of 5.0 Vp-p. The fourth column shows which way the
de voltage normally changes when the output voliage goes
higher than normal.

Normal Qutput
Voltage

High Output

Qutput Voltage

Location

detector

CR.11 cathode

+3.0 Vde

more positive

differential
amplifier

U2 pin 6

+0.4 Vde

less positive

summing
amplifier

U1 pin 6

—2.1 Vde

more positive

TP1

TF1

~—0.8 Vde

more positive

Test 3-a. Increase the output from the fest oscillator while watching the de level
at each of the locations shown on the Table beginning with the detector. If the
voltages all change in the proper direction as the test oscillator output is
increased, proceed to Test 3-b. If there is a level that doesn’t change, or changes in
the wrong direction, check the preceeding circuit for the faulty component.

Test 3-b. Each of the dc voltages in the feedback amplifier have a definite
relationship with each other, and the Q8/Q9 output. Each section may be
checked independently of the others.

NOTE

1. The voltages shown are approximate but under normal
conditions will be within 0.2 Vdc of the value shown.
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Service Model 866324

SERVICE SHEET 4 (cont'd)
2. If a voltage is greater than 0.2 Vdc¢ from that shown, check
the components in that circuit for correct de voltages.
3. The maximum voltage difference between the inputs to an
operational amplifier is 10 mVdec. '
DETECTOR

1) leveling amplifier output (TPB)
2) add

3) divide by
4} detector output (TPC)

U2 DIFFERENTIAL AMPLIFIER
1y detector output {TPC)
2) subtract U2 pin 3 voltage
3) difference voltage
4) multiply by 2.1

5) amplified difference voltage
2) U2 pin 3 voltage

5) subtfract the amplified
difference voltage

6) U2 pin 6 voltage (TPD)

U1 SUMMING AMPLIFIER
1) offset voltage (verify 1.7 Vdc) (TPE) + 1.7 Vde

2) add UZ pin 6 output (TPD) — e Vde

3) output of U1 pin 6 (TPF) — .04 Vde

U1 pin § output (TPF)
add

TP1 de voltage




Model 86632ZA
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SERVICE SHEET S
REMOTE ATTENUATION ASSEMBLY

Normally, causes of malfunctions in the Model 86632A will be isolated to a
circuit board or assembly as a result of performing the tests specified in the
troubleshooting tree and block diagram.,

NOTE

After making repairs in any part of the modulation level control
circuits, the adjustment procedures specified in Section V
paragraph 5-15 should be performed to ensure proper operation
of the instrument.

GENERAL

The modulating signal from the leveling amplifier assembly is amplified by Q1 and
Q3. The modulating signal is attenuated by the remote modulation level control
(remote mode) or the MODULATION LEVEL confrol (local mode). The
attenuated signal is coupled to the meter drivet, and the RF Section (AM MODE)
or the A6 Assembly (FM MODE).

TEST EQUIPMENT REQUIRED: (see Table 1-3)

Digital Voltmeter
10:1 Oscilloscope probe
Oscilloscope

R REMOTE MODULATION LEVEL CONTROL

The modulating signal is normally coupled from the leveling amplifier output to
Q1 through relay K13. The signal is amplified by @1 and Q3 emitter followers
and is coupled to the remote modulation level control or the front panel
MODULATION LEVEL control by relay K9.

In the remote mode, & low dc voltage (<<+0.8 Vdc) is coupled to relays K9 and
K10 which are activated and the modulating signal from K9 is coupled to the
remote modulation level control. Modulation level is controlled by changing the
series and parallel resistance i the path of the modulating signal. When a eertain
modulation level has been programmed, the control voltages from AZ activate the
relays which correspond to the programmed levels.

The MODULATION LEVEL control is used, in place of the remote modulation
level control, in the local mode,

The attenuated output from the remote attenuator is coupled to the meter driver
and relays K11 and K12. K11 couples the signal to the RF Section in AM MODE,
and to the A6 FM Range Control Assembly in FM MODE. Relay K12 grounds the
output to the RF Section in FM MODE.

TEST PROCEDURE
Test 1-a. Verify that the de power supply voltages are present. If the voltages are

correct, procead to Test 1-b. If the voltages are not reaching the AS Assembly, ’
find and repair the defect before further troubleshooting is attempted. :

Test 1-b. Measure the ac voltage at TF3 with an oscilloscope. If the level is 5.0
Vp-p, proceed to Test 1-c. If the level is mccrrrect K13 Ql Q3 oy an associated
component is probably defective,
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SERVICE SHEET 5 (cont'd)

Test 1-¢, If the problem occurs in the remoté mode, proceed to Test 1-d.
Otherwise, proceed to Test 1-e.

Test 1-d. Program modulation levels of 00, 01, 02, 04, 08, 10, 20, 40 and 80 one
at a time. Observe the modualtion level meter as each level is programmed. When
the modulation meter does not respond to the programming, the problem has
been isolated to the relay or an associated component (possibly on the A2
Assembly) that corresponds to the programmed level.

Test 1-e. Observe the ac voltage at TP1 with an oscilloscope after a2 modualtion
level of 99 has been programmed, or the MODULATION LEVEL control has
been set to 100. If the voltage is 3.0 Vp-p, proceed to Test 1. If the voltage is
incorrect, K9, K10, the remote modulation level control, the front panel
MODULATION LEVEL control or an associated component is probably
defective.

Test 1-f. If the meter does not operate properly, proceed to Test Procedure
Otherwise proceed to Test 1-g.

Test 1-g. Check XA3 pin 14 (FM MODE) or XA3 pin M (AM MODE) with the
oscilloscope for 2.8 Vp-p. If the voltage is correct, the interconnections leading to
the A6 Assembly or to the RF Section should be checked for continuity and
repaired if necessary. If the voltage is not the same, K11, K12, Q2 or an
associated component i3 probably defective.

g4 METER DRIVER

Ul and its associated components is basically a voltage follower circuit. With the
addition of CR16 and C10, the circuit becomes a peak detector. The de output
level is proportional to the positive peak ac output from the remote modulation
level control or front panel MODULATION LEVEL control.

TEST PROCEDURE E}}

Measure the de voltage at TP2 with a modulation level of 99 programmed or with
the front panel MODULATION LEVEL control full clockwise. The voltage
should be =+1.5 Vde, If the voltage is correct, AIM1 modulation level meter or
an associated component is probably defective, If the voltage is incorrect, Ul or an
associated component is probably defective.

Model 86632A




Model 86632A

A3
METER

Qr

w

H"“".“ "3331:?9-#:.

“R3oha- CR5. CRE. (GRT. CRB:

f

i .

;

L
ok

e

1

Figure 8-17. Remote Attenuation Assembly Component Location

SERVICE
SHEETS




A3 REMOTE ATTENUATION ASSY 86632-60006

REMOTE
ATTENU-

ATTON
CONTROL

2]

-

RELAY-2
CONTROL

MODULATEING
SIGNAL
INPUT

LOCAL
REMOTE
CONTROL

CONTROL

R0 "RIB
- 100

! VY

Ril RI9

383 17.8

i A A TSl

R1Z R20

7:59 5 1:"'

VY

R13 RZ1

13

RI4  RZ

1000 000

A ANl

RIS Re3

3830 178
VWA At

Rl& R24

+5VF KI w3,

fa ) B

3

7500 511

R RS

T
K8 \ 77 3

1

CRZ 5 1 -0, 70Vdc

w3

<5, 8M

K13

R1
619

b":‘*L %RZ a1

619 1854-

MK 1330

20

|

P
AMEG:
|

o2V <

— — N —
=

A = = — — =

e 1
el

i

G }m: im
%R

j

b )
g\.u

et 3t

REFERENCE DESIGNATIONS

Al

M1
R1

A3

SLAIAL PREFIX 1H1A

!
L

C1-10
CR1-17
K1-13

L1-3
013
p1-3%
Ul

AR

XA3

NOTES:

1. REFER TO TABLE B-1 FOR EXPLANA

2, INTEGRATED CIRCUIT INTERNAL LO
FIGURE §-7,




Fle, & 18
S hA ;?of 3

METER DRIVER

+20VF

RiG Ri3

100 100
e e 4 e

R11 E19
w5 113

k12 R0

750 aL1
At Ta et 3 .
' R3] k32

R13 R21 9 1K 5000
1470 1332 REMOTE o ‘ ‘CW/
e,/ £10

. Ilm, % wzer

ATTENUATOR
R14 Rz ‘
000 1000 . , S

. +710-mvide

R13 R23

3830 178
i Y-

' TCRI?

R1& R24

7500 511
A

R17 R25
147K 1330
YRS S

"43 0-1 Vrms
*SVF ol
T

} CRIL -[

{GNATIONS
MODULATION
LEVEL

NOTES:
1. REFER TO TABLE 8-1 FOR EXPLANATION QF SYMBOLS,
Z, INTEGRATED CIRCUIT INTERNAL LOGIC 15 SHOWN IN

FIGURE &-7,

Figure 8-18. Remole Atl




Fle $-18 Service

Skt 3 7? 3

METER DRIVER

P10 AB ASSY

R3l R32
LK 5000

Clﬁ

Ilﬂﬂ

+710 mVde

FM
MODULATING
SIGNAL
f.f& QuTPUT

—06

ATIL

) 1"3/ AM OUTPUT
TS T8 RF SECTION

VIA MAINFRAME

MODULATION
LEVEL

N OF SYMBOLS,
|5 SHOWN 1N

L=

A3
Figure 8-18. Remote Attenuation Assembly Schematic Diagram

g-21b




SERVICE SHEET 6
FM DEVIATION ATTENUATION ASSEMBLY

Normally, cauges of malfunctions in the Model 866832A will be isolated to a
circuit board or amembly as a result of performing the tests specified in the
troubleshooting tree and block diagram.

NOTE

After making repairs in any part of the FM deviation
attenuation circuits, the adjustment procedurss specified in
Section V paragraph 5-16 should be performed to ensure proper
operation of the instrument.

GENERAL

The A9 FM Deviation Attenuation Assembly consists of the FM center frequency
calibration timing circuits which eénsure the proper sequence and timing of
calibration events, and the FM range circuits which attenuates the amplitude of
the modulating signal to predetermined levels in setting the FM range.

TEST EQUIPMENT: (see Table 1-3)

Digital Volimeter

10:1 Oscilloscope probe
Qscilloscope

High Freugency dB Voltmeter

FM CFE-CAL CIRCUIT

In off or AM mode, U2 pins 1, 2 and 3 are high which causes the output, pin 12,
to go low. This places +0.6 Vdc at Q6 base making it impossible to trigger Q4/Q5
multivibrator. In any FM mode, U2 pin 12 ig high, but the low at U2 pin 8
continues to keep the multivibrator from being triggered. When the FM CF-CAL
front panel switch is closed or when a clock pulse is received at U2 pins 2, 4 and 6,
U2 pin 8 goes high and friggers Q6.

When @6 is turned on, several events take place simultaneously.

a) The multivibrator Q4/Q5 is triggered. @5 which is normally conducting
is turned off and @4 is turned on. This condition remains until the charge on C9
builds up to the combined threshold of Q5 and CR5. At this point the
multivibrator retums to its steady-state condition.

b) @3 is turmed on, the collector voltage (normally —10 Vde) goes to ~+1.2
Vdc and the hold contrel relay (HLC) in the A7 assembly is closed.

¢) Q1 and Q2 are tumed on which causes the FM Cal Flag to go low. This
output to the Mainframe inhibits programmed data meant for the Model 86632A.
The output which is coupled to the A2 assembly turns cut the FM UNCAL light
on the mainframe front panel.

d} When Q5 is turned off, the collector voltage goes high. C11 beging to charge
through R3, R10 and CR4. After approximately 10 ms, Q7 tums on, the
collector goes low which activates:

1) FM Cal Relay 2 in the A3 assembly and grounds the input.

2) FM Cal Relay 1 in the A7 Assembly and couples the 20 MHz reference
signial to the phase detector.

g -aza.




SERVICE SHEET 6 (cont'd)

When the multivibrator @Q4/Q5 returns to its steady-state, the HLC output
immediately returns to its normal level. The FM Cal Relay 1 and 2 and FM Cal
Flag outputs take about 50 ms to retum to their normal operating state because
C11 must now discharge through R11 and R12. Once the threshold voltageof Q7
is reached it turns off and the FM Cal Relays retum to their normal state.

U2 PIN 12 M I
]
VDL —— -
UZ FIN & CF CAL o | | |

06 COLLECTOR

I—..«
02 COLLECTOR I
i
L
|

+1.2VDC

05 BASE o
4.8VDC

+5vDC

Q5 COLLECTOR 0

L2 vog
0

TP} Q3 COLLECTOR}
-V pe

+3VDE

Q7 COLLECTOR

0

L

Figure 8-19. FM Center Frequency Calibration
Time Sequence

TEST PROCEDURE "

If the problem is not with the FM Calibration circuits, proceed to Test
Procedure.

NOTES

1. Before attempting to troubleshoot the A6 Assembly, verify
that the dc power supply voltages are present.

2., Refer to Figure 8-15for Test Procedure . All the
measurements should be made with an oscilloscope with the time
base set to 0.5 seconds per division (10 divisions = 5 seconds).

Test 1-a. Observe the voltage at TP1. Close the FM CF-CAL sw'itch. If the correct
display is observed, proceed to Test 1-b. If an incorrect display is observed,
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SERVICE SHEET 6 (cont'd)
proceed to Test L-c,

Test 1-h, Observe the voltage at @7 collector. Press the FM CF-CAL switch. If the
display is correct, Q1, Q2 or an associated component is probably defective.

Test 1-c. Measure the de voltage at Q6 collector. If the voltage is correct, Q3 or
an associated component is probably defective. If the vollage is incorrect
proceed to Test 1-d.

Test 1-d. Measure the voltage at @2 base. This voltage is normally +0.6 Vde but
goes to +1.2 Vde when the FM CF-CAL switch is closed if the Model 866324, is in
the FM mode. If the voltages are correct, proceed to Test 1-h. If the voltage is
incorrect, proceed to Test 1-e,

Test 1-e. Observe the voltage at U2 pin 12. The voltage should be high. If the
voltage is correct, proceed to Test 1. If the voltage is incorrect, U2 is probably
defective.

Test 1-f. If the Model 866324 is being operated in: local mode, ground U2 pin
10; remote mode, ground U2 pin 9. If the FM CF-CAL cycle begins (modulation
level meter reading drops to zero), check the connections to that pin including the
components ASR12 and ABCLZ (remote mode) and A1S3 (local mode). If
nothing happens, U2 or an associated component is probably defective.

Test 1-g. If Q6 collector is always low Q4, @5, @6 or an associated component is
probably defective. If Q6 collector stays high when the FM CF-CAL switch has
been closed, Q6 is probably defective. If Q6 goes low when the FM CF-CAL
switch is depressed, Q4, Q5 or an associated component is probably defective.

EE Fv RANGE SELECTOR

The attenuated modulating signal from the A3 Remote Attenuator Assembly is
coupled to the input of the U1B/U1C amplifier. The amplified signal is coupled to
the FM range selector.

In the FM X10 range, the signal is passed through to UlA and UlD emitter
follower amplifiers with no attenuation. In the FM X1 and FM X0.1 ranges the
output amplitude (to ULlA} is 1/10th and 1/100th the output of the FM X10
range.

The output from the A6 Assembly is coupled to the ATA3 Assembly where it
frequency modulates the 20 MHz VCO.

TEST PROCEDURE |}

Initial settings of the Model 86632A controls for Test Procedure 2
are: MODULATION LEVEL-50, MODE-FM X10 and SOURCE-INTERNAL.

Test 2-a. With an oscilloscope, observe the ac voltage at TP2. If the amplit_ude: is
=1.4 Vp-p, proceed to Test 2-b. If the amplitude is incorrect, check f?r continuity
to the A3 Assembly. Also check the components associated with the input.

Test 2-b. Observe the ac voltage at TP3 with an oscilloscope. If the voltage is
=1.4 Vp-p, proceed to Test 2-c.If the voltage is incorrect, U1B/U1C or an
associated component is probably defective.

Test 2-c. Observe the ac voltage at TP4 with an oscilloscope. If the voltage is
=~1.0 Vp-p, proceed to Test 2-e. If the voltage is incorrect, proceed to Test 2-d.

E-AA -
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SERVICE SHEET 6 (cont'd)

Test 2-d. With the oscilloscope, observe the voltage at Ul pin 2. If the amplitude
is about 1.4 Vp-p, ULA, UlD or an associated component is probably defective. If
the amplitude is incorrect, proceed to Test 2-e.

Test 2-e. With the High Frequency dB Voltmeter, measure the voltage at Ul pin
2. Verify that the voltage in the FM X1 and the FM X0.1 ranges are 1/10 and
1/100 of the FM X10 reading. If these voltages are correct, the cables, connectors
or a component associated with the output is probably defective. If one of the
voltage levels is incorrect, the relay or an associated component, which is related
to the incorrect range level, is probably defective.

Model 86632A
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Figure 8.20. Deviation Atlenuation Assembly Component Locations
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SERVICE SHEET 7
REAR PANEL ASSEMBLY

Normally, causes of malfunctions in the Model 86632A will be isolated to a circuit board or
assembly as a result of performing the tests specified in the troubleshooting tree and block
diagram.

NOTES

1. After making repairs in any part of the rear panel circuits, the adjustment
procedures specified in Section V paragraph 5-17 should be performed to
ensure proper operation of the instrument.

2. Before attempting to troubleshoot the A7 Rear Panel Assembly, verify
that the power supply voltages are present.

GENERAL

During the AM or OFF (¢w) modes, the VCO is turned off and the 20 MHz cw reference
signal from the mainframe is coupled directly to the RF section by the relays on ATA2.

In FM mode, the VCO is frequency modulated by the signal from the A6 Assernbly. The 20
MHz FM signal is coupled to the RF Section through relays on ATAZ.

When the FM center frequency calibration cycle has been initiated, the FM modulating
signal input is grounded and the VCO output and the 20 MHz reference signal ave compared
in ATAL 20 MHz Phase Detector. The dc¢ error voltage from the phase detector is amplified
and is used to reset the VCO frequency to 20 MHaz.

TEST EQUIPMENT REQUIRED: (see Table 1-3)

Digital Voltmeter
10:1 Qscilloscope Probe
Oscilloscope

KR A7A1 20 MHz Mixer Assembly

The 20 MHz VCO output is coupled to Q1 and Q2 amplifiers and the output iscoupled to the
phase detector circuit.

During the FM center frequency calibration cycle, the 20 MHz reference signal is coupled
to Q@4 and @3 where it is amplified and coupled to the phase detector.

The phase detector consists of T1, CR1/CR2 and a low pass filter. The 20 MHz signals are
compared in the phase detector eircuit and the de¢ output is coupled to the error voltage
slorage capacitor ATAZC33.

TEST PROCEDURE i

Verify that the power supply voltages are present on the A7Al assembly before proceeding
with the test procedures.

The mitial settings of the Model 86632A for troubleshooting the A7 assembly are
MODE-FM X10, SOURCE-INTERNAL 400, MODULATION LEVEL-H0.

Test 1-a. With an oscilloscope verify that the VCO signal is coupled to T1. The signal is
normally about 2.6 Vp-p at 20 MHz/FM. If the signal amplitude or frequency is incorrect,
proceed to Test 1-b. If the signal is correct, proceed to Test 1-d.

Test 1-b. Ohserve the VCO input from the A7A2 Assembly with an oscilloscope (See Figure
8.18). If the signal is about 420 mVp-p at 20 MHz/FM, Q1, Q2 or an associated

§- YA




SERVICE SHEET 7 (cont'd)
components is probably defective. If the signal is mcorrect proceed to Test 1-c.

Test T-c. Verify that continuity exists between the 20 MHz VCO input from
ATAL to ATA3. If the connection is continuous, proceed to Test Procedure 8. If
continuity does not exist, the input must be repaired before further
troubleshooting is attempted.

Test 1-d. Verify that the 20 MHz reference voltage is found on the center-tap of
T1 during the calibration cycle. The signal is normally a 20 MHz sine wave with 3
Vp-p amplitude. If the signal is correct, proceed to Test 1-g. If the signal is
incorrect, proceed to Test 1-e.

Test T-e. Check the REF input signal from the ATAZ with an oscilloscope (see
Figure 8-10), and verify that the voltage is ~480 mVp-p during the calibration
cycle. If the signal is correct, @3, Q4 or an associated component is probably
defective, If the signal is incorrect, proceed to Test 1-f.

Test 1-f. Verify continuity from A7AL to ATAZ2 at the 20 MHz REF input. If
continuity does exist, proceed to Test Procedure . If continuity does not
exist, repair the interconnection.

Test 1-g. Connect the oscilloscope to TPL and verify that phase lock occurs. (The
difference frequency between the 20 MHz reference and the 20 MHz VCO is
zero.) If the difference frequency can be obgerved on the oscilloscope, proceed to
section V paragraph 5-17 for the VCO center frequency adjustment. If phase lock
still does not oceur, proceed to Test 1-h. If phase lock occurs, proceed to Test
Procedure | .

Test 1-h. Verify that continuity exists between the A7A1 and ATA3 Assemblies
at the phase detector output. If continuity exists, proceed to Test Procedure [ER .
Otherwise, repair or replace the defective item.

A7AZ 20 MHz SWITCH ASSEMBLY

During the OFF or AM mode, the 20 MHz reference signal from the mainframe is
coupled through relays K1 and K3 to the BF section.

In FM mode, the frequency modulated 20 MHz VCO gignal is coupled through K1
to the RF section,

Relay K4 directs the 20 MHz reference signal to the phase detector on ATAL
during the FM center frequency calibration cycle.

TEST PROCEDURE

Test 2-a. Observe the 20 MHz reference signat at TP D. The signal should show
=480 mVp-p at 20 MHz. If the signal is correct, proceed to Test 2-b. If the signal
is incorrect, go to Test 2.

Test 2-b. Observe the signal at TP E with a oscilloscope.

NOTE

TP E will show a 20 MHz cw signal at =480 mVp-p in OFF or AM
mode. In FM mode TP E will show a 20 MHz FM signal at 340
mVp-p.

If the signal is correct, proceed to Test 2-e. If the signal is incorrect and:
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SERVICE SHEET 7 {cont’d)

a) the instrument is being operated in OFF or AM meode, K1, K2, K3 or an
associated component is probably defective.

b) the instrument is being operated in the FM mode, proceed to Test 2-¢.

Test 2-c. With an oscilloscope observe the signal at the input from the ATAZ3
Asserably to K3 pin 3. If the signal is approximately 340 mVp-p at 20 MHz-FM,
then K1 or an associated component is probably defective. If the gignal is
incorrect, proceed to Test 2-d.

Test 2-d. Verify that continuity exists between ATA3 and ATA2 at the 20 MHz
VCO input to ATA2. If continuity does exist, go to Test Procedure[fll . 1f the in-
put is discontinuous, repair or replace the defective item.

Test 2. Close the FM CF-CAL switch on the front panel and verify that the 20
MHz reference signal is coupled through K4 to TP Eon ATA2 Phase Detector

Assembly. If this occurs, proceed to Test 2-£. If this does not occur, K4, K3 or an
associated cornponent is probably defective.

Test 2-f. Verify that continuity exists between K1 pin 3 and the RF section.
NOTE

It is assumed that the malfunction has been isolated to the Model
26632A.

if continuity exists, proceed to Test 2-g. If continuity does not exist, the problem
must be repaired before troubleshooting is continued.

Test 2-g. Determine if the connections from ﬁl pin 3 to the ATAL Assembly is

continuous. If 20, proceed fo Test Procedure . If not, repairs must be made to
remedy the problem before continuing to troubleshoot the Model B6632A.

A7A3 20 MHz VCO ASSEMBLY

During normal FM operation, a dc error voltage is stored on C33. This voltage is
amplified by Ul and is coupled to the varacitor diodes in the VCO (voltage
controlled oscillator) and is used to set the VCO center frequency to 20 MHz.

The frequency modulating signal from the A6 FM Deviation Attenuation
Assembly is also coupled to the varactor diodes through L4 and C15. The change
in voltage on the varactors changes their capacity and therefore changes the VCO
frequency at a rate determined by the modulating signal frequency. The
amplitude of the modulating signal determines the modulation level (peak
deviation) of the RF output from the RF section.

The VCO circuit is made up of the @3 oscillator and a tuned ¢ircuit consisting of
L3, CR9, 11and 12, and C17. C18 and 19 do add some capacitance to the tuned
cireuit but are mainly used for coupling theVCO output to Q1. C14 is a trimmer
capacitor which helps to make the frequency-versus-voltage curve more linear.
When a dc voltage is coupled to the varactor diodes the capacitance and therefore
the frequency of the VCO changes.

The VCO tuned eircuit is coupled to Q1. Positive feedback from Q1 source is
coupled to Q3 and the drain is coupled to buffer amplifier Q2. The output of the
buffer is coupled to the ATALl 20 MHz Phase Detector Assembly and to Q6 and
Q5 output amplifiers. The 20 MHz output from @5 is coupled to the RF Section
through the ATA2 20 MHz Switch Assembly.

F-ade.
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SERVICE SHEET 7 {cont’d)
TEST PROCEDURE K}

Test 3-a. Verify that the dc voltage at TP1 is 6 +1Vdec. If the voltage is correct, proceed to
Test 3-d. If the voltage is incorrect, proceed to Test 3-b.

Test 3-b. Measure the dc voltage at Ul pin 3. If the voltage is +3 to +5Vde, Ul or an
associated component is probably defective. If the voltage is incorrect proceed to Test 3-c.

Test 3-¢c. Ground the teflon insulated standoff and verify the voltage at Ul pin 3is +3 to +5
Vdc. If this voltage is incorrect, Q7 is probably defective. If the voltage is correct K1, Q8 or
an associated component is probably defective.

Test 3-d. Set the Model 866324 to: MODE-FM X10, SOURCE-INTERNAL, MODULA-
TION LEVEL-50. Verify that the modulating signal input observed at the FM input from
the A6 Assembly is approximately 1.0 Vp-p. If the voltage is incorrect, proceed to Test 3-e.
If the voltage is corect, proceed to Test 3.

Test 3-e. Verify that continuity exists between A8 and ATA3 at the modulating signal input.
If continuity does exist, proceed to SBervice Sheet 5. If continuity does not exist, repair or
replace the defective component,

Test 3-f. With an oscilloscope, observe the output signal from A7A3 to the A7TAZ 20 MHz
Switch Assembly. If the signal is 330mVp-p at 20 MHz-FM, proceed to Test 3-g. If the
output signal is incorrect, proceed to Test 3-h.

Test 3-y. Verify that confinuity exist between ATA3 and ATAZ2 at the VCO output to
ATAZ2. If continuity does exist, proceed to Test Procedure . Qtherwise repair or replace
the defective item that causes the discontinuity.

Test 3-h. Observe the ATA3 VCO signal with an oscilloscope at TP C. If the output is not
=420 mVp-p, proceed to Test 3. If the output signal is correct, @5, Q@6 or an associated
component is probably defective,

Test 3-i. If the signal measured at Ql-drain with an oscilloscope is =480 mVp-p, Q2 is
probably defective. If the signal is not correct, proceed to Test 34,

Test 3-j. Measure the dc¢ voltage at Q1 drain. If the voltage is =—1.8 Vde, a component
associated with the VCO is probably defective. If the voltage is incorrect, K2 or an
associated component is probably defective.
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