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SECTION O

INTRODUCTION

0-1. SCOPE

mmmmmvm R{ section, Hew-
wmmm

0-2. INDEXES OF PUBLICATIONS

a. DA Pam 810-4. Refer to the latest issue of DA
Pam 310-4 to determine whethe lhere are new edi-
tions, changes, or additional publications pertaining
to the equipment.

b. DA Pam 310-7. Refer to DA Pan: 310-7 to de-
termine whether there are modificatior work crders
(MWO’s) pertaining to the equipment.

0-3. MAINTENANCE FORMS, RECORDS,
AND REPORTS

a. Reports of Maintenance and Unsatisfactory
Equipment. Department of the Army forms and pro-
cedures used for equipment maintenance will be those
described by TM 388-750, The Army Maintenance Man-
agement System.

b. Report of Packaging ad Handling Deficiencies.
Fill out and forward DD Form 6 (Packaging Improve-
ment Report) as prescribed in AR 700-58/NAV SUP-
INST 4030.29/AFR 71-13/MCO P4030.29A, and DLAR
4145.8.

c. Discrepancy in Shipment Report (DISREP) (SF
361). Fill out and forward Discrepancy in Shipment

Report (DISREP) (SF 361) as in AR 55-
38/MAVSUPINST 4610.33B/AFR 75-18/MCO
P4610.12C and DLAR 4500.15.

0-4. REPORTING EQUIPMENT
IMPROVEMENT RECOMMENDATIONS
(EIR).

EIR can and must be submitted by anyone who is
aware of an unsatisfactory condition with the equip
ment design or use. It is not necessary to show a new
design or tit a better way to perform a procedure;
just simply tell why the design is unfavorable or why
a procedure is difficult. EIR may be submitted on SF
368 (Quality Deficiency Report). Mail direct to Com-
mander, US Army Communications and Electronics
Materiel Readiness Command, ATTN: DRSEL-ME-
MQ, Fort Monmouth, NJ 07703. A reply will be fur-
nished to you.

0-5. ADMINISTRATIVE STORAGE
Administrative storagequipment issued to and

used by Army activities shall be in accordance with

paragraph 2-16.
0-6. DESTRUCTION OF ARMY ELECTRONICS
MATERIEL

Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with TM 750-244-2.
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SECTION |

GENERAL

1-1. INTRODUCTION

1-2. The Hewiett-Packard Model 86601A RF Sec-
mon i ar f output plug-in designed for use with
the Hewlett-Packard Model 8660 Synthesized Sig-
nal Generawor mainframes.

1-3. This manual conuains all information required
to install, operate, test, adjust, and service the HP
Model 86601A. This section covers instrument
identification, specifications and other basic in-
formation.

1-4. Figure 1-1 shows a front view of the HP
Model 85601A instaled in the HP Modd 8660A
mainframe ready for use.

1-5. The various sections of this manual provide
information as follows:

a SECTION II, INSTALLATION, provides

information relative to incoming inspection, power
requirements, mounting, packing and shipping, etc.

b. SECTION Ill, OPERATION, provides in-
formation relative to operating the instrument.

c. SECTION IV, PERFORMANCE TESTS,

provides information required to asccitain that the
instrument is performin, in accordance with pub-
lished specifications.

d. SECTION V, ADJUSTMENTS, provides
inform&ion required to properly adjust and align
the instrument after repairs are made.

e. SECTION VI REPLACEABLE PARTS

provides ordering information for all parts and
assemblies.

f. SECTION VII, MANUAL CHANGES,
normally will contain no relevant information n
the original issue of a manual. This section 15
reserved to provide backdated and updated infor-
mation in manual revisions or reprints.

g - SECTION VIII, SERVICE, includes all
information required to service the instrument.

1-6. INSTRUMENTS COVERED BY MANUAL

1-7. A ten-digit number (see Figure 1-2) is affixed
to the rear panel of all Hewlett-Packard instru-
ments. When the first five digits (serial prefix) of

INFORMATION

your instrument matches serial prefix
number 1335A, the contents of this
manual applies directly to it. Aan
instrument manufactured after the print-
ing of this manual may have a different
gserial prefix number: if so. refer to
Section VII and make the applicable
manual changes,

SERIAL PREFIX

SERIAL NUMBER

Figure 1-2. Instrument Identification

1-8. DESCRIPTION

1-9. The HP Model 86601A RF Section output
plug-in provides a .01 to 109.999999 MHz output
when installed in one of the HP Model 8660
mainframes. The output frequency may be selected
in increments as low as 1 Hz or 100 Hz depending
on the mainframe used.

1-10. The only operator controls on the Model
86601A are the attenuator (OUTPUT RANGE and
VERNIER) controls. These controls provide a
means of setting the rf output a any level between
-146 dBm ana +13 dBm. In remote operation
these controls are inhibited; attenuation is con-
trolled by a remote programming device in 1 dB
and 10 dB steps.

1-11. Complete specifications for the Model
86601 A are provided in Table 1-1.

1-12. OPTIONS

Option 001: No RF output attenuator. Qutput
level adjustable from +13 to 0 dBm.

1-1
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1-13. ACCESSORIES AVAILABLE 1-15. YEST EQUIPMENT AND ACCESSORIES

1-16. Tahle 1-2 lLists the test equipment and acces-
sories recommended to test, adjust and service the
Model 866014 Refer to the Maintenance

1-14. 't
An extender cable, HP Part Number )} .5¢i5n Chart in the Appendix for the

11672-60001, is required to extend the plug-in for
maintenance purposes. This extender cable is a part
of the HP 11672A Serxvice Kit, but may be ordered
Separately.

required test equipament,

Table 1-1. Model 86602A Specifications

Frequency Range:

0.01 to 109.999999 MHz. Selectable in 1 Hz or 100
Hz steps (depending on mainframe used).

Frequency Accuracy and Stability:
CW frequency accuracy and iong term stability are

determined by the reference oscillator in the 8660
mainframe or by an external reterence if used.

Switching Time:
Less than 5 ms to be within 100 Hz of any new
frequency selected. Less than 100 ms to be within 5
Hz of any new frequency selected. Maximum step-
ping rate: 1 ms per step.

Harmonic Signals: (Output terminated in 50 Ohms)
All harmonically related signals are at least 40 dB
below the selected output gignal.

Output Level:

Continuously adjustable from +13 to —146 dBm
(1.0 V to 0.01 uVrms) into 50-ohm resistive load;
output attenuator calibrated in 10 dB steps from 1.0
V (+13 dBm) full scale to 0.03 uV (—137 dBm) full
scale; vemier provides continuous adjustment be-
tween attenuator ranges; output level indicated on
output level meter calibrated in volts and dBm into
50 ohms.

Gutput Accuracy: (Local and Remote Modes)
+ 18 from +13 dBm to —66 dBm. ¢ 2 dB from
-$7 dBm to —146 dBm.

FREQUEMCY CHARACTERISTICS

Spurious Signals:
All nonharmonically related spurious signals are at
least 80 dB below the selected output signal. Power
line related spuricus signals are at least 70 dB below
the carrier.

Signal-to-phasa Noise Ratio:
Greater than 50 dB in a 30 kHz band centered on
the carrier excluding a 1 Hz band centered on the
carrier.

Residual FM:
<1 Hz rms in 2 kHz bandwidth centered on carrier.

Signal-to-AM Noise Ratio:

Greater than 70 dB in a 3/ kHz band centered on
the carrier, excluding 3 1 Hz BW centered on the
carrier.

OUTPUT CHARACTERISTICS

Flatness: Output level variatior with frequency is
less than * 0.5 dB across the entire frequency

range.

Output Level Switching Time. Any level change
may be accomplished in less then 50 ms. Any
change to another level on the same attenuator
range may be accomplisiied in 5 ms in Remote
mode.

Impedance: 50 chrs. SWR less than 2.0 on +10
dBm (1.0 V) sttenuator range, less than 1.8 on O
dBm (0.3 V) range and below
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Table 1-1. Model 86601A Specifications (Cont'd)

MODULATION CHARACTERISTICS
{With the Model 86632A AM/FM Modulation Section}

Modulation Depth: O to 95% on all output ranges.

ONJOFF Ratio: At ieast 25 dB with output meter
at 0 dB or above.

Carrier Envelope Distortion: (Modulating signal dis-
tortion < 0.3%). Less than 1% at 30% AM. Less
than 3% at 70% AM. Less than 5% at 0% AM.

incidenial PM: Less ihan 0.2 radians peak a
AM.,

Incidental FM: 0.2 x fmod.

AM 3 dB hndwiﬂth:

Center O0to )
Frequency 0% AM | 70%AM | 90% AM
Fc <0.4 MHz 200Hz | 125Hz | 100 Hz
0.4 <Fc<4MHz 10kHz | 6kHz | 5kHz
Fc»4 MHz 100kHz | 60kHz | 50 kHz

AM Distortion: (at 400 Hz and 1 kHz rates)

Frequency
Range 0% 10% 90%
0.4-110 MHz <1% <3% <5%

Typical distortion for other conditions 1s show in
* curves below.

Rl ol - )
24e 88Ma e 10O WM o O amee
Matuistion Rety
Typical 86601 A AM distortion curves

Rate: DCto 1 MHz.
Maximum Deviation: 1 MHz.
Incidental AM: With 75 kHz peak deviationat 1

kHz rate, AM modulation sidebands are < —60
dB.

FM Rate (MH2)

01 02 0N 04 OS5 06 07 O08 09 19
Pusk Devisuon (MHz)

-]

Typical 86601A FM distortion curves
GENERAL

Leakage:
Meets radiated and conducted limits of MIL-1.6181D.

Size:' Plut-in to fit Model 8660 mainframe.

Weight: Net, 11 Ibs (5 kg). Shipping 15 lbs (6,8 kg).

*Uncalibrated amplitude modulation ia also possible with the
Model 86631A Auxiliary Section inatalled.

**in the PM mode, carvier frequency stability is dotermined by a
free-running modulation oscillator in the Model 86632 Modu-
lation Section. The osclilator can be phase-locked wmoment:
arily to remove drift by depressing the Medel 86432A CF
CAL button. Oscillator deift (o loss than & kilz day after
WU,

1-3
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Table 1-2. Test and Equipment and Accessories List
ITEM MINIMUM SPECIFICATIONS SUGGESTED MODEL USEs
digital Voitmeter Accuracy: * 2% HP 34404 with s
Range: .00 to 60 Voits HP 34424 plug-in
AC Voltmeter 5 kHz to 500 kHz HP 403A P
1mV to 10 Volts
RF Millivoitmeter 1 MHz to 600 MH2z HP 411A A
10 mV to 1 Volt
High Frequency + .2 dB from 10 kHz to 500 kHz HP 400GL AP
dB Voltmeter +20 to --20dB
Vector Voltmeter + .2 dB from 1 MHz to 600 MHz HP 8405A P,S
+1Gto—50dB
Broadband Sampling + 5% from 100 kHz to 150 MHz HP 3406A AP
Voltmeter +20 to —20 dB
Oscilloscope D€ to 50 MHz, delayed sweep, time base 50 ns to 1s | HP 180A with HP 1801A P,S
and HP 18212 olug-ins
10 + 1 divider probes | 10:1 divider HP 10004 '
(two) 10 Megohm
10 pF
Spectrum Analyzer % .5 dB from 10 kHz to 110 MHz HP 140S with HP 8553B AP
Measurement Accuracy *2 dB and HP 8552B plug-ins
Spectrum Analyzer %1 dB from 1 MHz to 700 MHz HP 140S with HP85564L APS
Measurement Accuracy + 2 dB and HP 8552B plug-ins
Tracking Generator +1.75 dB from 1 MHKz to 700 MHz HP 8444 A with HP 8554L AP
Spectrum Analyzer Measurement Accuracy * 3.25 dB Spectrum Analyzer
System
Test Oscillator %0 Hz to 20 kHz HP 651B AP
AVtolV
Synthesized Signal + 1 Hz from .01 MHz to 110 MH: HP 8660 with HP 86631A P
Generator £ 2 dB from +10 to —90 dBm and HP 86601A plug-ins
Modulator Section 1 kHz FM with 1 JMHz peak deviation HP 86632A | 4
Electronic Counter/ Range: 050 Miz; 0—500 MHz with the plug-in HP 5245M with HP 5253B| A,P, S
Frequency Converter plug-in
Computing Counter 50 kHz to 50 MHz with a 1 ms count gate and HP 53624 with HP 5365A P
and external trigger plug-in
Wave An2’ .. 20 Hz to 10 kHz HP 302A P
Crystal Detector 100 kHz to 10 MHz HP 8471A p
Power Supply 0--10 volts HP 721 P, S
, Marked Card Negative true output ground - true HP 8260A (only) P8
Programmer +5 V - false Opt 001
Frequency Metes/ 100 kHee to 10 MHz with 1 volt sensitivity HP B210A P
FM Discriminator
Variable Coaxial Refer to calibration curve HP H8B6-3556D (only) AP
Attenuator
Double Balenced Mixer | 1 iz to 110 MHz HP 10634A | 4
BNC Tee UG 274 B/V AP S
SUEE « A Adjuamenie: P * Perfopmence Tens; § & Servies
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Table 1-2. Test Equipment and Accessories List (cont'd)

Cable Assy. Sealectro right angle female,
BNC male, 24 long, gray

Cable Assy: Sealectro male and female,
24" long, gray with blue stripe

iyl MINIMUM SPECIFICATIONS SUGGESTED MODEL USE*
50 Ot Dumeny Load HP 1250-0207 A,PS
Variahls Phase Distortion less than 3% HP 2034 2
Genpenior Range: 1 kHzto 20 kHz
15 kHz Lowpass Special (see Figure 1-3) P
Fitters (two}
100 kHz Lowpass . Special (see Figure 1-4) P
Filter
40 d¢B Amplifier Special (see Figure 1-5) P
Service Kit Consisting of: HP 11672A A,S
Adapter: BNC female to OSM male 1250-1200
Adapter: BNC female, Sealectro female 1250-1236
Adapter: BNC female, Sealectro female 1250-1237
Adapter: Right angle OSM male/female 1250-1249
Sealectro jack (printed circuit mount) 1250-1255
Adapter: Se alectro Tee 1250-1391
Tool: Adjustment 8830-0024
Cable: Extender, 66 pin, gray 11672-60001
Cable: Extender, 42 pin, gray 11672-60002
Cable Assy: Sealectro male and female,
24 inches long, gray 11672-60003
Cable Assy: Sealectro male and female
right angle connectors 24" long, red 11672-60004

11672-60005

11672-60006
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Sk 15 SpH PigH 18+ $un
%ﬂ.mf %GJM O5F B5F
*x
Figure 1-3. 15 kHz Lowpass Filter Figure 1-4. 100 kHz L Owpags Filter

8.1V MERCURY CELL

—*\ﬂ'l'l'-—l

2.2
S 100uF 2.F
eLv azsv
LM gk W8 3. 2 2uF
3F 3 gy 30K 22K a2V
e 1oV * i -0 OUTPUT
INPUT o~ ——j¢>———4 2.6
- 1854-0023 . 1854-0023
2.3
5 4 2.2uF
ZZE S 31T A $51K  $3.0K eV
500uF
o3V Fo8 L
) e

Figure 1-5. 40 dB Amplifier

Table 1-3. 40 dB Amplifier Specifications

Gain 44 dB a1 26°C
Bandwidth 100 kHz (3 dB down)
Noise Bandwidth 167 kHz

Input Impedance K

Output Impedance 12K

Current Drain 260 u A
Output (Maximum) 1V
Dynamic Range 66 dB
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SECTION 11
INSTALLATION

2-1. INITIAL INSPECTION
2-2. Mechasical Check

2-3.¥f the shipping carton shows visible signs of
damage when received, the carmrier’s agent skould
be present when the instrument is unpacked. If “ae
agent is not present, retain the pickaging material
to aid in evaluating the cause of damage if the
instrumont is physically dameaged or is not func-
tioning properly.

2-4 .Inspect the instrument for physica damage
such as bent or broken parts and dents or
scratches. If damage is found refer to paragraph 2-7
for recommended claim procedure. If the instru-
ment appears to be free of damage, perform the
electrical check (see paragraph 2-5). The packaging
material should be retained for possible future use.

2-5. Electrical Check

2-6. The electrical performance check consists of
performing the performance test procedures in
Section IV of this manual. These procedures enable
the operator to determine that the instrument is,
or is not, operating within the specifications listed
in Table 1-1. The initia performance and accuracy
of the instrument are certified as stated on the
inside front cover of this manual. If the instrument
does not operate as specified, refer to paragraph
2-7 for the recommended claim procedure.

2-7. Ciaims for Damage

2-8. If physical damage is found when the instru-
ment is unpacked, notify the carrier and the
nearest Hewlett-Packard Sales/Service office
immediately. The HP Sales/Service office will ar-
range for repair or replacement without waiting for
a clam to be settled with the carrier.

2-9. Deleted,

2-10. preparation for Use

2-11. There are no special requiremenis for prep-
aration for use for the Model 86601 A. Be sure that
the main frame preparation for use reguirements

2-12. Power Raguirements

2-13. All power required for operation of the
Model 86601 A is furnished by the manframe.

P “'r-&i';i: ) -
2-14. Ogereting Envisonmeut

2-15. Cooling air is oy a fan in the
mainframe. This assures that the ambient teinpera-
ture of the instrument siays within reasonable
temperature limits vhen the instrument is operated
at room temperature., betwean 0 and 55 degrees C
(82 to 131 degrees F).

2-16. Storage and Shipment

2-17 If the instrument is to be stored for an
extended period of time it should be enclosed in a
clean sealed enclosure.

2-18. Origina Packaging

2-19. The same containers and materials used in
factory packaging can be obtained through any
Hewlett-Packard Sales/Service office |

2-20. If the instrument is being returned to
Hewlett-Packard for service attach a tag indicating
the type of service required, return address, model
number and full serial number Also mark the
container FRAGILE to assure careful handling.

2-21. In any correspondence refer to the instru-
ment by mode number and full serial number.

2-22. Other Packaging Materia

2-23. The following general instructions should be
followed when repackaging with commercially
available materials :

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

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

¢. Use enough shock-nhsorbing material
{three. to four inch layer) arovvsl all sides of the
instrument to provide firm cushion and prevent
movement inside the carton. Protect the control
panel with curdboard.

d. Seal the shipping cuntairer securely and
mark 1t FRAGILE to assure careful handling.

2-1



M odel

86601A

FRONT AND REAR PANELS
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Q Rear Pane! Connector. Mates with plug in the RF

Section compartment of the mainframe.

Tange.

‘ VERRIER. Adjusts output level over a 13 dB

€@ OUTPUT. RF Frequency output selected by
miainframe or remote progranmer,

-

@ ouTPUT RANGE. Provdes 150 dB of attenu-

ation May be remotely programmed.

° Meter Adjust Screw. For Meter Calibrason

Qutput Meter. Direct Reacing, RMS voits or dtma
into 50 ohmas.

Figure 3-1. Front and Rear Panel Controls, Indicators and Connectors
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Operstion

SECTION 111
OPERATION

3-1. INTRODUCTION

3-2. This section } operating instructions
for the Hewlett-F.ckard Model 86601A RF Sec-
tion.

3-3. The Model 86601A was designed to accept
the precise digitally controlled signals from ihe
Model 8660 mainframe and convert them to the
selected output frequeacr by means of mixing and
filtering. It will be necessary to have the Operating
Manuals for the mainframe and the modulation
section (if used) to efficiently operate the instru-
ment.

NOTE

If a modulation plug-in section is not used
it will be necessary to have the Model
86631A Auxiliary Section in place in the
modulation plug-in drawer.

3-4. PANEL FEATURES

3-5. Front and rear panel controls, indicators and
connectors of the Model 86601A are shown in
Figure 3-1.

3-6. OPERATING PRINCIPLES

3-7. The Model 86601A may be operated by front
panel controls in the local mode or externally
progranmed in the remote mode.

NOTE

The remote mode is selected by the exter-
nal programming device which places a
ground on pin 5 of the blue ribbon con-
nector (J3) on the rear panel of the Model
8660A/B mainframe.

3-8. The only operator conirols om
86601A are the attenuzt~r controls.
«; able the operator £ .t the output level at any
point between —146 and +13 dBm.

3-9. The front panel attenuator controls are in-
hibited when the instrument is operated in the
remote mode.

NOTE

Model 86601A Option 001 instruments
do not include the 150 dB (10 dB steps)
programmable attenuator.

3-10. In Option 001 instruments the output of the
Model 86601A may be adjusted, iggthe local mode,
from +13 to 0 dBm by means oi°the VERNIEK
control; in the remote mode the output may be
reduced by 9 dB in 1 dB steps.

3-11. OPERATOR'S CHECKS

3-12. During checkout at the factory the Model
86601A RF Section if adjusted for proper opera-
tion. No adjustment should be required when the
instrument is received.

3-13. The Operator's Checks specified in[Section
[MMT—df the mainframe are adequate for checking the
output frequency of the Model 86601A.

3-14. If a plug-in Modulation Section is being
used, the checks specified iri_Section [11] of the
Modulation Section Manual should also be per-
formed.

3-1/3-2
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. This section provides instructions for perfor-
mance testing the Model 86601A RF Section
plug-in. it is assumed in all tests that the Model
86601A is interconnected with a mainframe that is
known to be functioning properly.

4-3. Purpose.

4-4. The performance test procedures are used to
check instrument performance for incoming
inspection and periodic evaluation. The tests are
designed to verify published specifications for the
instrument. Each test applies directly to a listed
specification (see Table I-1).

4-5. Bach performance test procedure begins by
quoting the specification which 1t verifies. Next, a
description of the test and any special instructions
are listed.

4-6. Test Equipment Required The test equip-
ment required for performance testing is listed in
Table 1-2 and in the individual tests. Test instru-
ments other than those listed may be used provid-
ing their performance equals or exceeds the specifi-
cations listed in Table 1-2.

4-7. Front Panel Checks and Adjustments. Refer
to paragraph 3-11, Operator's Checks.

4-8. PERFORMANCE TESTS

PERFORMANCE TEST3

4-9. FREQUENCY RANGE

SPECIFICATION: 0.01 to 109.999999 MHz selectable in 1 Hz steps (OPT 004 mainframes; 100 Hz steps).

DESCRIPTION: Thic test verifies the output frequency range of the Model 86601A RF Section plug-in.

SYNTHESIZED SIGNAL
GENERATOR MAINFRAME HP 8660

AEFERRNCE YO COUNTER

RF SECTION
HP 85601A

€XT FREQSTD
ELECTRONIC COUNTER (REAR)

|
— o

Figure 4-1. Frequency Range and Accuracy Test Setup

RECOMMENDED TEST EQUIPMENT":

Electronic Counter/Frequency Converter Plug-in

PROCEDURE:

........... HP 6245M/5263B

1. Connect the mainframe REFERENCE OUTPUT t» the counter EXT STD FREQ input and set the

counter mode switch to ¥XT 8TD.

2 . Set the mainframe conter frequency to 10.000 kHz and check the output frequency with the counter

{Allow for the accuracy of the counter used, model recomme

1 is specified at +1 count)
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frame set to 109.9999 MHz) at 0 dBm and

ATION C‘Wfrequencymmcyaud longmmmubﬂitymdetermmedbyﬂ:eaystalomllator
iﬂthew&amearbymexwmalmfmneesmdud )

NOTE
If there is any reason to doubt the accuracy or stability of the internal crystal oscillator
refer to Section IV of the mainframe manual.

4-11. QUTPUT ACCURACY AND LEVEL

SPECIFICATION: +1 dB from +13 dBm to —66 dBm and +2 dB from --67 dBm to —146 dBm.
Output Level: +13 dBm to —146 dBm into 50 ohms.

DESCRIPTION: This test checks output amplitude accuracy from +10 dBm to —70 dBm by comparing the
internal attenuator to a precision external attenuator.
NOTE

All sections of the internal programmable attenuator are checked separately. In addition,
the 10 dB, 20 dB, and 40 dB sections are checked in all possible combinations. The sum
of the inaccuracies of the —60 dBm and —70 dBm tests should not exceed * 2 dBm.

VOLTMETER
0Q <] o
SYNTHESIZED SIGNAL LOAD I I SPECTRUM ANAI.YZER
GENERATOR MAINFRAME HP 8660 - BNC TEE c:tl:l:t:l:s ; n
[ ]
: | RF SECTION
- 1| WP 86601A
c— .. °® |
~ 121 | ATTENUATOR

T '

Figure 4-2. Output Accuracy and Level Test Setup
RECOMMENDED TEST EQUIPMENT:

Broadband Sampling Voltmeter . . . . . . ... .............. IP 3406A

SOOhm Termination . . . ... ... ... ... i e 1260-0207

Variable Coaxial Attenuator (Precision) . . . . . . .. . ... .« . ... HP H38-365D

L UG 274B/U

Spectrum Analyzer . . . ... ... ...t HP 8553B/8662B/1408
PROCEDURE:

1. Set the Model 86601 A OUTPUT RANGE and VERNIE®R to +10 dBm.
2 . Set the mainframe center frequency to 30 MHz,
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4-11. OUTPUT ACCURACY AND LEVEL (cont'd)

3.

Connect the rf output of the Model 86601A to the sampling voltmeter. Terminate with 50 ohms. The
sampling voltmeter should indicate +10 dBm +1 dBm (if it does not, refer to paragraph 5-14 and
calibrate the metering circuit). Change VERNIER in 1 dB increments and verify that the sampling
voltmeter indicates the correct level +1 dB. Disconnect the sampling voltmeter.

Set the external attenuator to SO dB and connect it between the Model 86601A OUTPUT and the
Spectrum Anayzer RF INPUT. Set the Model 86601A output level to +10 dBm.

Set a convenient reference level on the Spectrum Analyzer with the vertica scae (LOG 2 dB/Div).

Change the external attenuator to 70 dB and the Model 86601A OUTPUT RANGE to O dBm. The
Spectrum Analyzer display should be within £+ 1 dB of the established reference level.

Continue decreasing the attenuation of the external attenuator and the Model 86601A OUTPUT
RANGE in 10 dB steps until the OUTPUT RANGE is set to -70 dBm and the external attenuator is
set to 0 dB. The spectrum Anayzer display should remain within £1 dB for levels down to --70 dBm.
These tests assure the specification of +2 dB from -67 dBm to -146 dBm.

4-12. OUTPUT FLATNESS

SPECIFICATION: Output flatness: Output level variations with frequency <+ 0.5 dBm across the
frequency range.

DESCRIPTION: This test verifies flathess of the output signa from 10 kHz to 109.9 MHz.

HIGH FREQUENCY
65 VOLTMETER VECTOR VOLTMETER

[CRSIES|

SYNTHESIZED SIGNAL
GENERATOR MAINFRAME HP 8660

dl| rF secTIon
1 WP 866014

S0 OHM LOAD

Figure 4-3. Output Flatness Test Setup

RECOMMENDED TEST EQUIPMENT:

dBVoltmeter . . ... . . . ¢ v v v v vt v oo s HP 4C0 GL
Ve or Valtmetar -« et HP 84054
BOOhmDummy Load . . . .. . . . . . ... e . HP 1250-0207
BNCTee . ........ ... e e e e e e e s UG2T48/U
PROCEDURE:
1 . 8et the mainframe center frequency to 10 kHe,
2 . Set the Model 86601A OUTPUT RANGE and VERNIER for a front panel meter reading of +10dBm.
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4-12. OUTPUT FLATNESS (con'd)

3. m%wmommwmmmmwydawnmmwamcme
in

4 . Set the meter RANGE switch fora convementmmd-wn!exeadmg on the High Frequency dB voltmeter.

S . Change the mainframe center frequency to 50 kHz, then 100 kHz, and finally 500 kHz. The level read
onmm?mquwcyﬂ‘ldtmetershouuremmwnhm a £0.5 dB window.

6. Disconnect the High Frequency dB Voltmeter and connect the Vector Voltmeter to the Model 86601A
OUTPUT (terminated in 50 ohms).

7. Select a Vector Voltmeter range that will provide a convenient mid-scale reference with the mainframe
center frequency set to 1 MHz.

8. Change the mainframe center frequency to 10 MHz, then 50 MHz, and finally 109.9 MHz. The
reference level indicated on the Vector Voltmeter should remain within the +0.5 dB window.

4-13. IMPEDANCE: 50 OHMS

SPECIFICATION: SWR less than 2:1 on +10 dBm output range; less than 1.3:1 on O dBm output range

and below.

DESCRIPTION: The Model 86601A RF OUTPUT is measured with a voltmeter, first with no externa
load, then with a 50 ohm externa dummy load. The source resistance Rg is determined and the SWR is
calculated by dividing Ry by Rs (or Rg by Ry if Ry is < Ry).

SYNTHESIZED SIGNAL
MAINFRAME HP 8660

VECTOR VOLTMETER

DUMMY LOAD

iam:rtt

Figure 4-4. Impedance Test Setup

1°°90 0,9

RECOMMENDED TEST EQUIPMENT:

Vector Voltmeter . . .. .................c.0uuuun... HP 8405A
S0OhmDummy Load . . .. ... HP 1250-0207
BNCTee . . . .. oovvtueunnes i UG 274 B/U

PROCEDURE:

1. Set the mainframe center frequency to 50 MHz. Set the Model 86601A OUTPUT RANGE to +10



Model 86601A

PERFORMANCE TESTS

4-13. IMPEDANCE: 50 OHMS (cont'd)
2 . Connect the Model 8660iA OUTPUT to the Vector Voltmeter througha BNC Tee (unterminated).
3. Record the RF output level.

Voc mVvrms

4, Terminate the BNC Tee 50 ohms.

5. Record the RF output level.
Vv, mVrms

6. The Model 86601A source resistance is found by using the following formula:

R. = (0 Yoc -Rg
S —V T
Voc = 1st measurement (step 3)

Vy
Ro

2nd measurement (step 5)
50 ohm termination

7. Determine SWR. SWR = So or Rls. SWR should be < 2.0:1.
s o

8. Record SWR

9. Reduce the Model 86601A OUTPUT RANGE to 0 dBm.

10. Repeat steps 2 through 8 at 0 dBm. SWR should be < 1.3:1.
11. Record SWR

4-14. HARMONIC SIGNALS

SPECIHIFICATION: With the Model 86601A terminated in 50 ohms all harmonically related signals are at
least 4(0 dB below the selected frequency.

DESCRIPTION: This test checks second and third harmonics acrcss the entire outpu’ ‘equency range of
the Model 86601A.

SYNTHESIZED SIGNAL

CENERATOR MAIKFRAME W 8460
(Z7| o secnion

HP BB1A

® e v @ @

o G

Figure 4-5. Harmonic Signal Test Setup
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HP 8554L/8552B/140S

1. Set the Model 86601A OUTPUT RANGE to -10 dBm and set the VERNIER control to +3 dBm.

2. Connect the Mpdel 8660A OUTPUT to the Spectrum Analyzer RF INPUT and set the Spectrum
Analyzer INPUT ATTENUATION to 20 dB.

3 . Check second and third harmonics at the following center frequencies: 10 kHz, 400 kHz, 4 MHz, 10

MHz, and 109.9 MHz. All harmonic signals should be more than 40 dB below the level of the
fundamental frequencies.

4-15. SPURIOUS SIGNALS

SPECIFICATION: All nonharmonically related spurious signals are at least 80 dB below the selected output
signal. Power line related spurious signals are at least 70 dB below the carrier.

DESCRIPTION: This test checks for common spurious signals by mixing the signa from the unit under
test with a reference signal offset by 1 kHz. The Wave Anayzer measures common spurious signals
generated in the unit under test.

SYNTHESIZED SIGNAL
GENERATOR MAINFRAME HP8660

SYNTHESIZED SIGNAL HP 86601A

GENERATOR MAINFRAME HP 8660

-~
s RF SECTION i '
s (L0 MIXER UNDER
JOY | P . oureur
a e O &
WAVE ANALYZER Q).
@ o
40 4B AMPLIFIER °
Figure 4-6. Spurious Signal Test Setup
RECOMMENDED TEST EQUIPMENT:

Synthesized Signal Genierator . . HP 8660 '86601A/86631A
Double Balanced Mixer ... .o . . ... HP10514A
Wave Analyzer . .. ... . e e HP 302A

40 dB Amplifier (specal) see details in !“ignim 1-5.

PROCEDURE:

1. Connect the rear panel REFERENCE QUTPUT from the refervnce unit to the rear panel REFERENCE
INPUT of the unit under test and set the REFERENCE SELECTOR of the unit under test to EXT.
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4-15. SPURIOUS SIGNALS (cont'd)
Connect the equipment as shown in Figure 4-6.
Set the reference unit center frequency to 50.001 MHz and the output level to +13 dBm.

Set the center frequency of the unit under test to 50 MHz and the output level to -87 dBm.

2.
3.
4
5. Set the Wave Analyze; mode switch to NORMAL and scale value to RELATIVE.
6. Set the wave Anayzer to 1 kHz and adjust levels for a O dB reading on the scale.
7. Set the unit under test OUTPUT RANGE and VERNIER to -7 dBm.

8

Set the reference unit and the unit under test as shown in Table 4-1 and note that spurious levels are
lower than -80 dB (0 dB on Wave Anayzer scale).

9. Corrected reading is-80 dB minus the Wave Analyzer meter reading.

Table 4-1. Spurious Signal Checks

Unit Under Test Reference Unit Spurious Level
MHz MHz
101 47.001
109.99 20.031
103.1 81.401
29.695 29.451 ——
29.595 29.801 J—
29.696 29.587 —_—

4-16. SIGNAL-TO-PHASE NOISE RATIO
SPECIFICATION: Lower than -50 dB in a 30 kHz band centered on the carner excluding a 1 Hz band
centered on the carrier.

DESCRIPTION: This test checks the signal-to-phase noise ratio across the Model 86601A output
frequency range. The AC Voltmeter specified excludes 1 Hz.
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AC VOLTMETER

Raa ot

15kHz

“~1 Low PASS FILTER 40 dB AMPLIFIER

Figure 4-7. Signal-to-Phase Noise Test Setup

RECOMMENDED TEST EQUIPMENT:

Oscilloscope HP 180A/1801A/1821A
Double Balanced Mixer HP 10514A
AC Voltmeter HP 403A

40 dB Amplifier (special) see details in Figure 1-5.
Low Pass Filter (specia) see details in Figure 1-3.

PROCEDURE:

1.

© o > w

10.

4-8

Conneet the equipment as shown in Figure 4-7.

Set; thie mainframe center frequency to 10.001 MHz. Set the Model 86601A OUTPUT RANGE to -60
dBm and the VERNIER for a meter reading of +3 dBm.

Set the RF Voltmeter Function Switch to 1 CPS-1 MC and record the reading. dB
Set the mainframe center frequency to 10.000100 MHz and the OUTPUT RANGE to -10 dBm.

Adjust the oscilloscope for an eight-division amphtude display of the 100 Hz signal.

Set the mainframe center frequency to 10.0000001 MHz and note that the oscilloscope baseline
alternately rises and falls over the eight-division display.

Resei; the mainframe center frequency to 10.000000 MHz at a time that will cause the oscilloscope
baseline trace to stop at the center graticule line.

Repeat steps 6 and 7 until the oscilloscope basehne trace 1s stopped within :1/10 div. of the center
graticule hine.

Read the 1:105&& level on the AC Voltmeter. Nowse = —50 dB ¢ the difference in meter readings. The
meter reading should be lower than the reference established n step 3. (Example: Meter reading is 3 dB
lower, noise is — 53 dB.)

Nose should be lower than —50 dB. Record nowse level, R |
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4-17. SIGNAL-TO-AM NOISE RATIO

SPECIFICATION: Lower than -70 dB in a 30 kHz hand centered on the carrier excluding a 1 Hz
bandwidth centered on the carrier.

DESCRIPTION: This test checks AM noise across the Model 86601A frequency range. The AC voltmeter
specified excludes 1 Hz.

SYNTHESIZED SIGNAL

GENERATOR MAINFRAME HP 8560 OSCILLOSCOPE
| RF sECTION
HP 85601A
OUTPUT
VERTINPUT AC VOLTMETER
15 khiz 40 dB AMPLIFIER
LOW PASS FILTER -

Figure 4-8. Signal-to-AM Noise Ratio Test Setup
RECOMMENDED TEST EQUIPMENT

Oscilloscope HP 180A/1801A/1821A
Double Balanced Mixer HP10514A
AC Voltmeter HP 403A

40 dB Amplifier (special); see details in: Figure 1-5.
Low Pass Filter (special); see details in Figure 1-3.

PROCEDURE:
1. Connect the equipment as shown in Figure 4-8.

2 . Set the mainframe center frequency to 10.001000 MHz
3 . Set the Model 86601A QUTPUT RANGE to —80 dBm and the VERNIER to +3 dBm

4 . Set the AC Voltmeter range for an onscale reading with the function switch set to 1 CP§ 1 MC
Record the Meter Reading . . . dB

5 . Set the mainframe center frequency to 10.000100 MHz and the OUTPUT RANGE o - 10 dBm
6 . Adjust the oscilloscope for an eight-division amplitude display of the 100 He sigral

[ ﬁ% the mainframe center frequency to 10 000003 MHz and note that the oscilloscope bascline
alternately rises and falls over the exght division dusplay

4-9
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4-17. SIGNAL-TO-AM NOISE RATION (cont'd)

8 . Reget the mainfraice center frequency to 10.000000 MHz at a time that will cause the oscilloscope
thxwetoswpatthetopgmﬁculelineotthecg’r.

9 . Repeat steps 7 and 8 until the oscilloscope basdline trace is stopped at the top graticule line +1/10 div.

10. Read the noise level on the AC Voltmeter. Noise = -70 dB * the difference in meter readings. The
meter reading should be lower than. the reference established in step 4. Example: Meter reading is 3 dB
lower, noise level is —73 dB.

11. Noise should be lower than -70 dB.

Record Noise Level dB

4-18. RESIDUAL FM

SPECIFICATION: <1 Hz rms in 2 kHz bandwidth centered on the carrier.

DESCRIPTION: Residua FM is checked indirectly in the checks for signal-to-phase noise across the Model
86601A freguency range.

4-19. AMPLITUDE MODULATION
SIPEC;IFICATION: 0 to 95% on al output ranges (with Model 86632A or 86631A Modulation Section in
place).

DESCRIPTION: This test checks AM frequency response with the mainframe center frequency set to 50

MHz, 3 MHz, and 300 kHz. AM rate is provided from a test oscillator and measured on a Spectrum
Analyzer and Oscilloscope.

SYNTHESIZED SIGNAL SPECTRUM ANALYZER
GENERATOK MAINFRAME HP 8660

WA TN o secrion
@ HP 86601A

[] ° ° ¢

ouTeuT

BNC TEE

Figure 4-9. Amplitude Modulation Test Setup
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4-19. AMPLITUDE MODULATION (cont'd)
RECOMMENDED TEST EQUIPMENT:
Spectrum Analyzer HP 8553B/8552B/140S
High Frequency dB Voltmeter HP 400 GL
Oscilloscope HP 180A/1801A/1821A
Test Oscillator HP 651B
BNC Tee UG 274 B/U

PROCEDURE:

1
2.

10.

Connect the equipment as shown in Figure 4-9.

Set the Spectrum Analyzer as follows. INPUT ATTENUATION 30 dB, BANDWIDTH 1 kHz, SCAN
WIDTH 10 kHz, CENTER FREQUENCY 50 MHz, LOG-LINEAR 2 dB/Div, SCAN TIME 20 mSec/Div
and VIDEO FILTER to OFF,

Set the mainframe center frequency to 50 MHz and the Model 86601A output level to +3 dBm.

Set the Model 86631A AM switch to ON (if the Model 86632A is being used, set the MODE switch to
AM and the SOURCE switch to EXTERNAL AC and AM to 50%).

Set the Test Oscillator output to 10 kHz at .5 Vrms as read on AC Voltmeter.

Adjust the spectrum analyzer until the carrier is a the top graticule line. Amplitude Modulation should
be 50% *5% with sidebands down -12 dB +0.5 dB.

Adjust the Test Oscillator frequency from 10 Hz to 50 kHz. The AM % should be flat + 4 db from 10
Hz to 20 kHz and down 3 dB at about 50 kHz.

Set the mainframe center frequency to 3 MHz and analyzer scan width to 2 kHz. Adjust the Test
Oscillator frequency from 10 Hz to 10 kHz. The sidebands should be flat +.2 dB to 2 kHz; down 2 dB

at about 5 kHz; down 8 dB at about 10 kHz.

Set the mainframe center frequency to 300 kHz. Disconnect the rf OUTPUT from the Spectrum
Analyzer and connect it to the Oscilloscope.

Set the Test Osciliator to 256 Hz and adjust the Oscilloscope for 8 division vertical display of the
envelope only. Set the Test Oscillator frequency to 100 Hz. The Oscilloscope display should be > 7
divisions.

4-20. AMPLITUDE MODULATION: ON/OFF RATIO

SPECIFICATION: At least 256 dB with output meter at 0 dBm or above,

DESCRIPTION: This test verifies the Amplitude Modulaisa ON/OFF ratio of ++ Model 86601, AM w
shut off with a power supply and rf output lovel change is measurea on an AC Vo eter
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LITUDE MODULATION: ON/OFF RATIO

SYKTHESIZED SICRAL

GENERATOR MAINFRAME HP 8640
by 77} wF secrion
HP 8601A
— ©
iLe °1i°1 VOLTMETER
weuT ouUTRUT
<
:m:::
J

Figure 4-10. Amplitude Modulation ON/OFF Ratio Test Setup

RECOMMENDED TEST EQUIPMENT:

Broadband Sampling Voltmeter HP 8406A
Power Supply HP 721A
PROCEDURE:

1. Connect the equipment as shown in Figure 4-10 (with the Model 86631A AM switch off).
2. Set the power supply to +4 Vdc.

3. Set the mainframe center frequency to 50 MHz and output level of the Model 86601A to +13 dBm.
Set a reference point on the Voltmeter.

4. Switch the Model 86631A AM switch to ON.

5. The Mode 86601A output level should drop to <-12 dBm. (25 dB ON/OFF ratio).

4-21. AMPLITUDE MODULATION CARRIER ENVELOPE DISTORTION

SPECIFICATION: Envelope distortion should be less than 1% at 30% AM. Less than 3% a 70% AM. Less
than 5% at 90% AM.

DESCRIPTION: Amplitude Modulation distortion is checked at 30%, 70% and 90%.

4-12
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4-21. AMPLITUDE MODULATION CARRIER ENVELOPE DISTORTION (cont d)

SYNTHESIZED SIGNAL SYNTHESIZED SIGNA!

GENERATOR MAINFRAME HP 8660 GFNFOATOR MAINFRAME HP 8660
RF SECTIOL.

REFERENCE UNIT VARIABLE-PHASE GENERATOR

“M rr secrion (o L XX NON R

] OF i 2y 08

M o 0 o , OUTPUT

OUTPUT L
MIXER

100 kHz
LOW PASS FILTER

Figure 4-11. Amplitude Modulation Carrier Envelope Distortion Test Setup

RECOMMENDED TEST EQUIPMENT:

Double Balanced Mixer HP 10514A
Spectrum Analyzer HP 8553B/8552B/140S
Synthesized Signal Generator HP 8660A/B/866C1A/86631A
Variable Phase Generator

Oscilloscope HP 180A/1801A/1821A

Low Pass Filter 100 kHz (special); see details in Fi gure 1-4.

PROCEDURE:

1. Connect the equipment as shown in Figure 4-11.

2. Connect the rear paned REFERENCE OUTPUT from the reference unit to the rear panel REFEE{ENCE
INPUT of the unit under test and set the REFERENTE SELECTOR of the unit: under test to EAT.

3. Set the mainframe center frequency of time unit under test to 109.9 MHz Ser the Model 86601A under
test OUTPUT RANGE to --20 dBm atd the VERNIER to +3 dBm.

4 . Connect the Variable-Phase Generatar output to the Model 86631 A AM input Set the Vanable Phase
Generator output to 10 kHz and place the Model 866314 AM switch in the OFF position

5. Set the reference mainframe conter frequency 10 109.91 MHz and the Mode: BE603 A outyut evel 1o
+13 dBm.

6 . 8et the DC Coupled Oscldloscape to 005 Y /D,

7 . Set the Spectram Analyzer controls as “-llows. INPLUY ATTENUATION 60 445, 80AN WIDTH PRR

DIVISION 10 kHz, SCAN TIME PER DIVISION 20 mSec, BANDWIDTH § WMz, LOG 8CALE 10
dB/Div. Adjust vertical level until the 10 WHz signel is st the top gravweule line of the Bpectrum
Analyser. Set the Oscillloscope for 8 dwin e of vertiosd deflection
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11. Set the Model 86631A EXTERNAL AM switch to ON and adjust the Variable Phase Generator output
level until the 10 kHz sigral on the Spectrum Analyzer is 10.5 dB below the reference level (30% AM).

12. Using the AM fundamertal as a reference, measure the second, third and fourth harmonics on the
spectrum analyzer. Use Table 4-2 to convert the dB reacurements to power ratio. Add power ratios
and convert the sum of the power ratins back to dB by using Table 4-2. Total should be > 40 dB from
the 30% reference level o1 about 1%

Exampie: Second Harmonic ~ —45d8=.32 |
| Third Harmonic —45dB=.31 p =73 = -41.5 dB
Fourth Harmenic =5048= .1

13. Adjust the Variable Phase Generator until the 10 kHz fundamental is 3 dB below the reference (top
graticule line) (70% AM). Using the 10 kHz fundamental as a reference, measure the second,-third and
fourth harmonica and use Table 4-2 as in step 10. Total harmonics should be > 30 dB below the 70%
reference level (3%).

Table 4-2. Carrier Envelope Distortion Test

dB Power Ratio X104 dB Power Ratio X104
20 100.00000 46 25119
21 79.43282 417 .19953
22 63.09573 48 .15849
23 50.11872 49 .12589
24 39.81072 50 .10000
25 31.62278 51 07943
26 25.11886 52 06310
27 19.95262 53 05012
28 15.84893 54 .03981
29 12.58925 55 03162
30 10.00000 56 02512
31 7.94328 57 01995
32 6.30957 58 .01585
33 ' 5.01187 59 01259
34 3.98107 60 .01000
35 | 2.16228 61 .00794
36 2.51189 82 .00631
37 1.99526 63 | ,00501
38 1.58489 64 00893
39  1.25893 65 00316
40 1.00000 66 00251
41 79433 67 .00200
42 63096 68 00158
43 50119 69 .00126
44 30811 0 | 00100
45 , .31623 | 00079
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4-21. AMPLITUDE MODULATION CARRIER ENVELOPE DISTORTION (cont'd)

1 4 . Adjust the Variable Phase Generator until the 10 kHz fundamental is 1 dB below the reference (top
graticule line) (30% AM). Measure the second, third, and fourth harmonics and use Table 4-2 as in step
10. Total harmonics should be >26 dB below the 90% reference level (5%).

4-22. INCIDENTAL PHASE MODULATION
SPECIFICATION: Less than 0.2 radians pesk at 30% AM.

DESCRIPTION: This test checks the AM to PM ratio. AM is set to 30% Modulation with an external Test
Oscillator. The ratio is measured with a Wave Analyzer.

SYNTHESIZEP 51GNAL
GENERAT"x MAINFRAME HP 8660
RF SECTION
SYNTHESIZED SIGNAL V7T UNDER TEST HPBSECIA
GENERATOR MAINFRAME HP 8660 p——"

VARIABLE - PHASE GENERATOR

72N #r secnio .@.ﬁ_@ ;;J

HP 86601A

MIXER —

hd

15 kiz
LOW PASS FILTER

L

J

Figure 4-12. Incidental PM Test Setup
RECOMMENDED TEST EQUIPMENT:

Synthesized Signal Generator HP 8660A/B/86601A/86631A
Oscilloscope HP 180A/1801A/1821A
Test Oscillator HP 651B
Wave Analyzer HP 302A
Double Balanced Mixer HP 10514A
15 kHz Low Pass Filter (special); see details in Figure 1-3.

Variable Phase Generator HP 203A

PROCEDURE:

1. Connect the equipment as shown in Figure 4-12.

2 . Connect the rear panel REFERENCE OUTPUT from the reference unit to the rear panel "EFERENCE
INPUT of the unit under test and set the REFERENCE SELFCTOR switch on the unit under test to
EXT.

3 . Set the Oscilloscope to DC coupled, .01 V/Div and 5 mSec/Div.

4 . Sei the center frequency of the unit under test to 50 MHz. Set the Model 86601A (unit under test)
OUTPUT RANGF to —~20 dBm and the VERNIER for a meter reading of +3 dBm.

5 . Connect the Test Oscillator output to the Mode! 86631A INPUT. Set the Model 86631A EXTERNAL
AM to OFF.

6 . Set the Test Oscillator frequency to 1 kHz.
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NTAL PHASE MODULATION (cont’d)

7. mee unit mainframe center frequency to 50.000100 MHz at +3 dBm.

8 . 2 for an 8-division vertical display of the dc coupled 100 Hz signal.

9. Set the reference unit mainframe center frequency to 50.0000001 MHz and note that the Oscilloscope
baseline alternately rises and falls over the 8-division display.

10. Reset the reference unit mainframe center frequency to 50.000000 MHz at a time that will cause the
Oscillogcope baseline trace to stop at the top graticule line of the CRT.

11. Repeatsteps 9 and 10 until the oscilloscope baseline trace is stopped at the top graticule line £1/10 div.

12. Switch the unit under test Model 86631A EXTERNAL AM switch to ON and adjust the Test Oscillator
for a 2.4 divison deflection on the Oscilloscope (30% AM) with the Oscilloscope ac coupled. Reset
Oscilloscope to dc coupled.

13.

Set the Wave Analyzer near 1 kHz for a peak and set a convenient O dB reference in the relative mode
(this is the AM leve).

14. Switch the EXTERNAL AM switch on the Model 86631A to OFF.

15. Repeat steps 9 and 10 until oscilloscope baseline trace is stopped at center graticule line £1/10 div.

16. Switch the Model 86631A EXTERNAL AM switch to ON and take a reading from the Wave Analyzer

for the PM level. The AM to PM ratio should be >5 dB.

4-23. FREQUENCY MODULATION
SPECIFICATION: Rate DC to 1 MHz. Maximum deviation 1 MHz.

DESCRIPTION: This test checks FM distortion and the 1 MHz maximum deviation FM deviation is
checked a 1 kHz rate. To check maximum deviation a the maximum rate requires special equipment.

NOTE
This test is valid only when the Model 86632A Modulation Section is used.

WAVE ANALYZER

SYNTHESIZED SIGNAL
GENERATOR MAINFRAME HP 8660 M

===1 RF SECTION DI SCRIMINATOR
| HP 86601A »

Figure 4-13. Frequency Modulation Test Setup

RECOMMENDED TEST EQUIPMENT:
Frequency Meter/FM Discriminator . . . . .. ... ... .......... HP 5210A
Wave Analyzer . . . . . . . . . ... e e e e e e HP 302A
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PERFORMANCE TESTS

4-23. FREQUENCY MODULATION (cont'd)

PROCEDURE:

1.
2.

10.

Connect the eguipment as shown in Figure 4-13.

Set the Model 86632A MODE switch to FM X10 and the SOURCE switch to INTERNAL 1000. Set
the MODULATION LEVEL control for full scae meter deflection and depress the FM CF CAL.

Set the center frequency to 8.5 MHz and the Model 86601A output level to +13 dBm.
Cdlibrate the Frequency Meter/FM Discriminator.

Install a 20 kHz low pass filter in the Frequency Meter/FM Discriminator. (See the Service Manua for
the Frequency Meter/FM discriminator for details.)

Set the Frequency Meter/FM Discriminator for 1 V input sensitivity and 10 MHz range.

Set the Wave Analyzer near 1 kHz and peak the reading (absolute). The Wave Analyzer meter should
indicate 70.7 mVrms (1 MHz = 200 mV p-p or 70.7 mVrms). Set the Wave Anayzer to relative and
adjust for a 0 dB reading.

Set the Wave Analyzer near 2 kHz (second harmonic). Note the reading in dB on the Wave Analyzer
meter.
dB

Set the Wave Anadyzer near 3 kHz (third harmonic). Note the reading in dB on the Wave Anayzer
meter.
dB

Use Table 4-2, page 4-14, to obtain power ratios for the levels recorded in steps 8 and 9, then use Table
4-2 to find the dB level corresponding to the sum of the two ratios. This should be down 34 dB from
the fundamental frequency level. Record this level dB

4-24. FREQUENCY SWITCHING TIME

SPECIFICATION: Less than 5 milliseconds to be within 100 Hz of any new frequency selected. Less than
100 milliseconds to be within 5 Hz of any new frequency selected. Maximum stepping rate: 1 millisecond

per step.
DESCRIPTION: In this test the Synthesized Signal Generator is remotely programmed and the switching

time is detected by a computing counter. The frequencies used in this procedure were selected for
wont-case conditions.
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PERFORMANCE TESTS

4-24. FREQUENCY SWITCHING TIME (cont'd)

SYNIHESIZED SIGHAL
GENERATOR MAINFRANE HP 8660
RF SECTION

HP 85401 OSCILLOSCOPE
PROCRAMMER
POWER SUPPLY OELAYED SWEEP EXT TRIGGER

G

Figure 4-14. Frequency Switching Time Test Setup

RECOMM ENDED TEST EQUIPMENT:

DC Power Supply HP 721A
Computing Counter HP 5360A/5365A
Marked Card Programmer HP 3260A/OPT 001
Oscilloscope HP 180A/1801A/1822A

PROCEDURE:

1. Connect the +5V from the DC Power Supply to pin 17 of the mating connector for J3 through a 1000
ohm resistor. Pin 17 (flag) of the Card Reader's output connector is also used to trigger the main input
of the Oscilloscope.

2. Interconnect the Marked Card Programmer with J3 on the rear panel of the Synthesized Signal
Generator.

3. Connect the Oscilloscope DELAYED SWEEP OUTPUT (rear panel connector) through a BNC Tee
connector to the Oscilloscope vertical Channel A input and to the Ext. Time Measurement Input on
the rear panel of the Computing Counter.

4. Set the Computing Counter controls as follows: rear panel switch to TRIGGER, “B” Channel to X1
sensitivity, Module button depressed, display digits necessary for resolution, measurement time on 1
and counter gate time to 1 millisecond.

5. Program the Synthesized Signal Generator to 28.999999 MHz.

6. S?t the Oscilloscope controls as follows: Trigger ACS EXT -10 — Slope, Trigger level at about 11:C0
o c}ock, Sweep Mode Auto, Delay Trigger AUTO, Main Sweep 1 mSec, Delay Sweep, .05 uSec, and
Main sweep mode.

7. Set the start of the Oscilloscope trace at the first vertical CRT graticule line. Use the Oscilloscope dela
control to set the dalay spike 4.5 divisions from the CRT left graticule line. P Y

8. Switch the Oscilloscope sweep mode from AUTO to NORMAL.
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PERFORMANCE TESTS

4-24. FREQUENCY SWITCHING TIME {(cont'd)

9.

10.

11
12.

13.
14.

15.

Program the Synthesized Signal Generator to 30.000000 MHz. The frequency read on the Computing
Counter should be 30 MHz + 100 Hz.

Program the Synthesized Signal Generator to 29.999999 MHz. The frequency read on the Computing
Counter should again be within £100 Hz of the programmed frequency.

Set the Oscilloscope normal sweep to 10 mSec and the delay sweep to 1 uSec.

Set the Oscilloscope sweep mode to auto and the delay control for a delay spike at the center vertica
graticule line of the CRT.

Set the Oscilloscope main trigger to normal and the Computing Counter gate tune to 100 mSec.

Program the Synthesized Signal Generator to 30.000000 MHz. The frequency readout of the
Computing Counter should be within +5 Hz of the programmed freguency.

Program the Synthesized Signal Generator to 29.999999 MHz. The frequency readout of the
Computing Counter should again be within +5 Hz of the programmed freguency.

4-25. OUTPUT LEVEL SWITCHING TIME

SPECIFICATION: Any level change may be accomplished in less than 50 mSec. Any change to another
level on the same attenuator range may be accomplished in 5 mSec in the remote mode.

DESCRIPTION: This test checks amplitude switching speeds in the remote mode with center frequencies
of 100 kHz and 1 MHz. The Model 86601 rf output is detected and measured on an Oscilloscope.

0SCILLOSCOPE

SYNTHESIZED SIGNAL
GENERATOR MAINFRAME HP 8660
o RF SECTION

MARKED CARD | 4P 866014

PROGRAMMER

T0 MATING

PONER SUPPLY fonn
l DETECTOR '

Figure 4-15. Output Level Switching Time Test Setup

RECOMMENDED TEST EQUIPMENT:

Card Progra ... . ... HP3260A, Opt. 001
mmer .. ... . .. s e

WM .......................... HP 180A/1801A/1822A
Crystal Detector . . . . . ., . . .. C HP 84714



Model 86601A

PERFORMANCE TESTS

I LEVEL SWITCHING TIME (cont'd)

the equipment s shown in Figure 4-15. Note that the +5 V from the DC Power Supply is
i through a 1000 ohm resistor to pin 17 of the mating connector to J3 and to the External
trigger input of the Oscilloscope

2 . Conmmect the Model 86601A rf output to the channel A input of the Oscilloscope through a Crystal
Detector '

3 . Set the Oscilloscope as follows: Main Time/Div 5 mSec. Vertical Input DC Coupled, .5V/Div, Normal
Sweep, Ext Trigger + 10, — Slope, ASC, Trigger level about 11:00 o'clock.

4. Program the mainframe center frequency to 100 kHz. Program the Model 86601A attenuation to the
following settings; 0 dB, -5 dB, -9 dB. Switching time should be <5 mSec.

5. Program attenuation to 0 dB, then to -20 dB. Switching time should be <50 mSec.
6. Repeat tests 4 and 5 with center frequency set to 1 MHz.

4-26. INCIDENTAL AM

SPECIFICATION: With 75 kHz peak deviation at a 1 kHz rate, AM modulation sidebands are down 60 dB
from the fundamental.

DESCRIPTION: This test measures AM modulation with the unit under test FM modulated at 75 kHz
peak deviation. A reference level is set on the Wave Andyzer with the two Synthesized Signal Generators

offset by 1 kHz. The unit under test is then programmed to produce a 1 kHz frequency modulated signal
with 75 kHz peak deviation.

SYNTHESIZED SIGNAL

GENERAT!
SYNTHESIZED SIGNAL NERATOR MAINFRAME HP8660
GENERATOR MIANFRAME HP 8660 RF SECTION
REPERENCE UNIT HP MIA
> RF SECTION
| HP 86601A
—|..13 outeur
HP 866315 wa-r MIXER
L L}
WAVE ANALYZER
®
® o 15 kHz
LOW PASS FILTER
. l

Figure 4-16. Incidental AM Test Setup
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4-26. INCIDENTAL AM (cont'd)

8660/066311&/86691?
...... HP

HP180A/1801A/P821A

HP302A

HP 10514A

15kHz Low Pa$ Filter (special): see details in Table 1-2.
PROCEDURE:

1. Connect equipment as shown in Figure 4-16.

2. Connect the rear pand REFERENCE OUTPUT from the reference unit to the rear pand REFERENCE
INPUT of the unit under test and set the REFERENCE SELECTOR of the unit under test to EXT.

3. Set the unit under test center frequency to 50 MHz and the output level to -7 dBm.
4. Set the reference unit center frequency to 50.061 MHz and the output level to +13 dBm.

5. Set the wave Analyzer near 1 kHz and peak the meter, Set the Wave Analyzer meter level to 0 dB in
the relative mode. Set the Oscilloscope for 8-division deflection.

6. Set the reference unit mainframe center frequency to 50.0000001 MHz and note that the Oscilloscope
baseline aternately rises and falls over the 8 division display.

7. Reset the reference unit mainframe center frequency to 50.000000 MHz at a time that will cause the
Oscilloscope basdline trace to stop at the top graticule line of the CRT.

8. Repeat steps 6 and 7 until the baseline stops on the top CRT graticule £1/10 div.
9. Set the Model 86632A Modulation Section to 1 kHz FM XI and 75 kHz deviation (75% on the meter).

10. Note the Wave Analyzer reading. Should be >-60 dB down from the reference level.
Meter Reading dB

4-21
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Table 4-3. Performance Test Record

b Tested By
§ Date
Test
4-13 IMPEDANCE Step 8 Record SWR
Step 11 Record SWR
19 SPURIOUS SIGNALS Record Levels
101 MHz
109.99 MHz
103.1 MHz
25.595 MHz
4-16 SIGNAL TO PHASE NOISE RATIO
Step 3 Record Level _________dB
Step 10 Record Level __________dB
417 SIGNAL TO AM NOISE RATIO
Step 4 Record Level ________dB
Step 11 Record Level ________ dB
4-21 AMPLITUDE MODULATION CARRIER ENVELOPE DISTORTION
Step 12 Record Level —______dB
4-23 FREQUENCY MODULATION
Step 8 Record Level _________ dB
Step 9 Record Level ________ dB
Step 1C Record Level _______ dB
4-26 INCIDENTAL AM
Step 10 Record Level _________ dB
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes adjustments and checks
required to return the Model 86601A to peak
operating capability when repairs have been made.
Adjustment locations are identified pictorialy on
Section VIII foldout service sheets referred to in
the individua tests.

5-3. If repairs to any filter have been made, it
should be necessary to adjust only the circuit in
which the component failure occurred.

5-4. If component failure occurs in any circuit
other than the logic circuits, it will be necessary to
recalibrate the RF output meter circuit (refer to
paragraph 5-14).

5-5. If component failure occurs in A3 or A9, the
AM input and AGC circuits must be readjusted
(refer to paragraph 5-15).

5-6. If component failure occurs in the A6 pre-
amplifier or the A2 Power amplifier (other than
AGC), the harmonic levels should be readjusted
(refer to paragraph 5-16).

5-7. RECOMMENDED TEST EQUIPMENT

5-8. Each adjustment procedure in this section
contains a list of test equipment and accessories
required to perform the procedure. Each test setup
identifies test equipment and accessories by call-
outs.

5-9. Minimum specifications for test equipment
used in the adjustment procedures are detailed in
Table 1-2. Because the Model 86601A is an ex-
trer 'y accurate instrument, minimum specifica-
ti~ w in Table 1.2 are particularly important in
performing these adjustment procedures.

5-10. SERVICE KIT

5-11. The HP 11678A Service Kit is an accessory
item available from Hewlett-Packard for use in
maintaining the Model 66601A RF Section.

5-12. Table 1-2 contains a detailed description of
the service kit. Any item in the kit may be ordered

separately.
NOTES

a. The RF Section adjustments should
be made with the Model 86601A
installed in the mainframe with the
cover removed whenever possible. It
will be necessary to remove the main-
frame top cover and the top guide rail
for the Model 86601A. To make in-
circuit adjustments for the 480 MHz
Active bandpass filter or the dual
filter (A12), it will be necessary to

use the extender cable
(1167260001) which is part of the
service Kit.

b. A modulation section or an auxiliary
section mus be instaled in the main-

frame during these adjustments.

c. All tests in which a counter is used
should be made with the mainframe
and the counter driven by a comamon
frequency standard. If the Hewlett-
Packard Model 5245M Electronic
rounter ie used. the mainframe inter-
nal reference may be used as the
common source.

5-13. CHECKS AND ADJUSTMENTS
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ADJUSTMENTS

5-14. RF QUTPUT METER CALISRATION
EMCE: Service Sheet 3 and Figures 5-1 and 8-21 of this Manual Changes supplement.

DESCRIPTION: The rf output meter reading is adjusted at +3 and -7 dBm to ensure tracking across the
mdweVERNIER contros.

VOLTMETER
00100 |[<—~feo
{4@ SUIED L ANALYZER
Se601A 4 BNC TEE
: *®ee®
*®®6®

OB
3 _OOo

TEST OSCILLATOR

Figure 5-1. RF Output Meter Calibration Setup

RECOMMENDED TEST EQUIPMENT:

Test Oscillator HP 651B

Broadband Sampling voltmeter H 3406A

BNC Tee Connector UG 274 B/U

50 ohm load HP 1250-0207

Extender Cable HP 11672-60001

Spectrum Analyzer HP 140/8552/8553
PROCEDURE:
1. Clean the Model 86601A meter face with anti-statictic sc. . .. (Recommended: STATNUL manu-

factured by Weston Instruments Inc. Newark, NJ.)
2 . Connect the equipment as shown in Figure 1.

3. Set the OUTPUT RANGE to +10 dBm and the VERNIER full CW Set the mainframe center
frequency to 10 MHz,

4. Set the REF ADJ (A9R2) for a +13.5 dBm reading on the volt.neter.

5. Set the Model 8¢601A VERNIER for a +13 dBm reading on the vcltmeter. Adjust A9R32 for a +3
dBm reading on the 86601 A meter (full scale).

et the output rf cable from the BNC Tee and conrect it to the spectrum analyzer RF INPUT.
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ADJUSTMENTS

5-14. RF OUTPUT METER CALIBRATION (Cont’)

7.

10.

11

12.

13.

14.

15.

16.

Connect the Test Oscillator output to the Model 86632A input (10 kHz, 1V, verify level with the AC
Voltmeter). Set the Model 86632A to AM, EXT, AC coupled and 50% modulation as indicated on the
Model 86632A meter.

Set the spectrum analyzer so that the 10 MHz center frequency is at the top graticule line. Verify that
the AM sidebands are -12 dB below the center frequency fundamental (50% modulation).

Adjust the Model 86601A VERNIER until the fundamental (10 MHz) is 10 dB below the reference
setting. Adjust A1R34 DET for 50% modulation (AM sidebands down -12 dBm from the
fundamental).

A9R32 and A2R34 interact. Repeat steps 5 through 9 until the modulation displayed on the spectrum
analyzer remains at 50%.

Disconnect the Test Oscillator and set the Model 86632A to OFF. Disconnect the spectrum analyzer
and connect the AC Voltmeter to the Model 86601A OUTPUT.

Set the 86601A to +13 dBm as measured by the voltmeter.
Adjust A9R32 as necessary for a Model 86601A meter reading of +3 dBm.

Turn the Model 86601A VERNIER control CCW until the AC voltmeter reads +3 dBm (10 dB less
than step 12).

Adjust A9R34 for a Model 86601A meter reading of -7 dBm.

Repeat steps 11 through 15 until the Model 86601A meter tracks the AC voltmeter, (from +3 dBm to
-7 dBm = 25 dBrn 86601A Meter).
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5-15. 4%

CE: Service Sheet 3. o
ON: This biss levels for the Preamplifier and the Power Amplifier are set to minimize

SYNTHESIZED SIGNAL SPECTRUM ANALYZER
GENERATOR MAINFRAME HP 8660 - e
; I RF SECTION ‘ 1o

l - .| HP 866014 i ‘ [

| emm———————

Figure 5-2. Harmonic Distortion Adjustment Setup
RECOMMENDED TEST EQUIPMENT:
Spectrum Analyzer HP 140/8554L/8552B
PROCEDURE:
1. Connect the equipment as shown in Figure 5-3.
2. Set the mainframe center frequency to 60 MHz and the Model 86601A output amplitude to O dBm.
3. Set the Spectrum Analyzer controls as follows: CENTER FREQUENCY - 60 MHz, INPUT
ATTENUATION - 20 dB, LOG REP LEVEL - 0 dBm, BANDWIDTH - 100 kHz, SCAN WIDTH
IEI(E)%.DIVISION - 50 MHz, SCAN TIME PER DIVISION - 10 MILLISECONDS and LOG/LINEAR -

4. Adjust the preamplifier BIAS (A6R1) and the power amplifier BIAS (A2R6) until the second harmonic
(120 MH2) is more than 50 dB down from the fundamental frequency.

5. Set the mainframe and the Spectrum Analyzer center frequency to 109 MHz.

6. Adjust the power amplifier BIAS (A1R6) until the second harmonic (218 MHZz) is more than 44 dB
«down from the fundamental frequency.

7. Change the mainframe and the Spectrum Analyzer in 10 MHz steps from 100 MHz to 10 MHz,
stopping at each step and checking the harmonic levels on the Spectrum Analyzer. All har monic levels
should be more than 40 dB below the amplitude of the fundamental frequencies.

oo

Record the harmonic levels in Table 5-1.
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ADJUSTMENTS

5-15. HARMONIC DISTORTION CHECKS AND ADJUSTMENTS (Cont'd)

Table 5-1. Harmonic Distortion Level Checks

Harmonic l.evels
Second Third Fourth

Fundamental Frequencies

109 MHz

100 MHz

90 MHz

80 MHz

70 MHz

60 MHz

50 MHz

40 MHz

%
‘

30 MHz

20 MHz

10 MHz

5-16. AMPLITUDE MODULATION CALIBRATION
REFERENCE: Service Sheets 3 and 4.

DESCRIPTION: The AM input and AGC circuits are properly adjusted to allow the use of any plugin
Modulation Section without recalibration.

5-5
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TEST OSCILLATOR

@]

-— ?

Figure 5-3. Amplitude Modulation Calibration Setup
RECOMMENDED TEST EQUIPMENT:

Precision Attenuator HP H38-355D

Test Oscillator HP 651B

Spectrum Analyzer HP 140/8553B/8552B

High Frequency dB Voltmeter HP 400GL

BNC Tee Connector UG 274B/U
PROCEDURE:

Using the 86631A Auxiliary Section. (If the Model 86632A Modulation Section is used, use step 2-a instead
of step 2.)

1. Connect the equipment as shown in Figure 5-2.

2. Monitor the output amplitude of the Test Oscillator with the High Frequency dB Voltmeter. Set the

Test Oscillator frequency to 1 kHz and the output amplitude to 0.5 volts rms with the Model 86631
EXTERNAL AM switch to ON.

2-a. Set the Model 86632A to AM mode; source 1 kHz, internal modulation level for 50% AM on the
86632A meter.

3 . Set the mainframe center frequency to 50 MHz, the Model 86601A output amplitude to +13 dBm and
the Precision Attenuator to 20 dB.

4 . Set the Spectrum Analyzer controls as follows: CENTER FREQUENCY — 50 MHz, INPUT
ATTENUATION ~ 10 dB, LOG REF LEVEL — @ dBm, LOG/LINEAR — 2 dB LOG, SCAN TIME

E;E;R DIVISION — .1 SECONDS* SCAN WIDTH PER DIVISION — .5 kHz, AND BANDWIDTH - .1
z.

S . Adjust the AM CAL control (A9R13) for sidebands 12 dB down from the center frequency amplitude

{see typical waveform in Figure 5-2).
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ADJUSTMENTS
5-17. A12 FILTERSSEMBLY CHECKS AND ADJUSTMENTS
REFERENCE: Service Sheet 2.

DESCRIPTION: The bandpass filters in the A12 assembly are adjusted for minimum insertion loss and
maximum flatness over the specified bandwidth.

TRACKING GENERATOR

Al2A]

SPECTRUM ANALYZER TYPICAL WAVEFORM 500 MHz

Figure 5-4. A12A1 Filter Adjustment Setup

RECOMMENDED TEST EQUIPMENT:

Tracking Generator HP 8444A
Spectrum Analyzer HP 140/8554L/8552B
RF Millivoltmeter HP 411A
Electronic Counter HP 5245M/5253B
BNC Tee Connector UG 274B/U

PROCEDURE: 500 MHz Bandpass Filter A12A1
1. Remove the A12 Dua Filter assembly from the Model 86601A.

2. Connect the tracking Generator to the Spectrum Analyzer. (Refer to the Tracking Generator Operating
and Service Manua for interconnections.)

3. Set the Spectrum Analyzer controls as follows: INPUT ATTENUATION - 20 dB, LOG/LINEAR - 10
dB LOG, LOG REF LEVEL - +10 dBm, SCAN WIDTH PER DIVISION -- 20 MHz, SCAN TIME PER
DIVISION - 10 MILLISECONDS and BANDWIDTH - 300 kHz.

4. Connect the Tracking Generator RF OUTPUT to the Counter with the Spectrum Analyzer in the
ZERO scan mode.

- Set the Spectrum Analyzer center freguency to 500 MHz as displayed on the Counter and disconnect
the counter.

. Set the Tracking Generator LEVEL to 0 dBm as a reference.
- Connect the A12A1 filter to the equipment as shown in Figure 5-4
- Change the Spectrum Analyzer SCAN WIDTH from ZERO to PER DIVISION.
- Adjust A12A1C1 and A12A1C2 for minimum insertion foss and maximum flatness,
0. Record the insertion loss and flatness.

(6]

H(QOO\JCD

Insertson Loss .. 4B
Flatness (peskto-peak)_. .. ... dB

5-7
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MBLY CHECKS AND ADJUSTM

EDURE: 450/460 Bandpass Filter A12A2

5-17. A2 FILTER J
11.

HIGH IMPEDANCE
8NC TEE PROBE

VOLTMETER

AR2A2

SPECTRUM ANALYZER

Figure 5-5. Preliminary Adjustment Setup (450/460 Bandpass Filter)

=

Remove the A12 Dua Filter assembly from the Modd 86601A.

N

Connect the Tracking Generator to the Spectrum Analyzer. (Refer to the Tracking Generator
Operating and Service Manua for interconnections.}

3. Set the Spectrum Analyzer as follows. INPUT ATTENUATION - 20 dB, LOG/LINEAR - 10 dB
LOG, LOG REF LEVEL - 0 dBm, SCAN WIDTH PER DIVISION - 5 MHz, SCAN TIME PER
DIVISION - 5 MILLISECONDS and BANDWIDTH - 300 kHz.

4. Connect the Tracking Generator RF OUTPUT to the Counter with the Spectrum Analyzer in the
ZERO scan mode.

5. Set the Spectrum Analyzer center frequency to 455 MHz as displayed on the Counter and disconnect
the Counter.

o

Set the Tracking Generator LEVEL to -14 dBm as a reference.

~

Connect the equipment together as shown in Figure 5-5.

8. Use a screwdriver to short the rotor of C2 to the casting. Adjust Cl for a maximum level on the
Voltmeter.

9. Short C3 to the casting and adjust C2 for minimum reading on the Voltmeter.

10. Short C4 to the casting and adjust C3 for maximum reading on the Voltmeter.
11. Short C5 to the casting and adjust C4 for minimum reading on the Voltmeter.
12. Short C§ to the casting and adjust C5 for maximum reading on the Voltmeter.
13. Short C7 to the casting and adjust C6 for minimum reading on the Voltmeter.
14. Adjust C7 for a maximum reading on the Voltmeter.

5-8
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ADJUSTMENTS

5-17. A12 FILTER ASSEMBLY CHECKS AND NTS (cont'd)

15. Disconnect the Tracking Generator, the Voltmeter and the BNC Tee Connector.

16. Connect the equipment shown in Figure 5-4.

17. Change the Spectrum Analyzer scan mode from ZERO scan to SCAN WIDTH PER DIVISION.

18. Adjust Cl and C7 for minimum insertion loss and maximum flatness. (Insertion loss is approximately 5
dB.)

19. Adjust C2 through C6 for optimum flatness and minimum insertion loss.

20. Record the ripple, insertion loss and roll-off.

Ripple 2 dB maximum peak-to-peak___ dB
Insertion loss 6 dB maximum S o | =
Rolloff 55 dB down at 440 MHz - d B

55 down at 470 MHz —__dB

5-18. 480 MHz ACTIVE FILTER CHECKS AND ADJUSTMENTS
REFERENCE: Service Sheet 2.

DESCRIPTION: The 480 MHz bandpass filter in the A4 assembly is adjusted for maximum flatness and
minimum insertion loss.

TYP1CAL WAVEFORM

480 MHz
TRACKING GENERATOR ‘ SYNTHESIZED SIGNAL
: GENERATOR MAINFRAME HP 8660
M <
RF SECTION
HP B6601A ™ :: T
nl v ilr
S J
MODULATOR
OR
AUKH1ARY
Figure 5-6. Active Filter Adjustment Setup
RECOMMENDED TEST EQUIPMENT:
Tracking Generator . . . . . . . .. . . ... .o HP 8444A
rum Anelyser . . . . .. L. ... e e e e s HP 140/856541./865628
micCounter . . . . .. . .. .. e HP B245M/B2658
Bxtender Cablle . . . .. .. ... .. ... ... .. .. HP 11672460001
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ADJUSTMENTS

/€ FILTER CHECKS AND ADJUSTMENTS (¢

5 the Model 866014 from the mainframe. Remove the cover and reconnect the Model 86601A
tender cable 11672-60001.

2 . Commect the Tracking Generstor to the Spectrum Analyzer. (Refer to the Tracking Generator

G

3 . Set the Spectrum Analyzer controls as folows: INPUT ATTENUATION - 20 dB, LOG REF LEVEL
— +10 dBm, SCAN WIDTH PER DIVISION — 2 MHz, SCAN TIME PER DIVISION - 10
MILLISECONDS and BANDWIDTH — 300 kHz.

4.  Connect the Tracking Generator RF OUTPUT to the Electronic Counter with the Spectrum Anayzer
in the ZERO scan mode.

5. Set the Spectrum Anayzer frequency to 480 MHz as indicated by the Electronic Counter.

Set the Tracking Generator LEVEL to -14 dBm as a reference.

7. Connect the equipment as shown in Figure 5-6.

8. Adjust A4Cl, 2, 3 and 4 for maximum output and maximum flatness across the bandwidth. At 480
MHz, gain should be greater than or equal to 17 dB. The response curve should rolloff to more than 3
dB down at 477 and 483 MHz.

9. Record the gain and rolloff.

Gain at 480 MHz dB
Rolloff at 477 MHz_—____ dB
Roiloff at 483 MHz dB
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. Table 6-1 provides correct stock numbers for
use when ordering assemblies on an exchange basis.
These factory-repaired assemblies are available-on
an exchange-for-credit basis at a considerable
savings cost.

6-3. Table 6-2 lists the meanings of the abbrevia-
tions and reference designations used in the table
of replaceable parts.

6-4. Table 6-3 lists 86601A replaceable parts in
apha-numerical order of their reference designa-
tion.

6-5. Table 6-4 contains the names and addresses
that correspond to the manufacturers’ code num-
bers.

6-6. ORDERNG INFORMATION

6-7. To order a part listed in the repl-
aceable parts table, note the Hewlett-
Packard part number and then cross-ref-
erence that part number to the National
Stock Number listed in table 6-5. Then
order through normal ordering channels.

6-8. |If the part number does not have
a National Stock Number, then order

through normal ordering channels using
the Hewlett-Packard part number.

6-9. Refer to table 6-5 for part number
to NSN cross-reference.

Table 6-1. Part Numbers for Assembly Exchange Orders

Assembly New Part No. Exchange No.
A2 Power Amplifier Assembly 86601-60018 86601-60107
A3 Feedback Amplifier 86601-60065 86601.60115
A4 Active Filter 86601-60023 86601-60110
A5 Modulator Assembly 86601-60080 86601-40117
A6 Preamplifier Assembly 86601-60017 86601-60106
A8 Attenuator Driver Assembly 86601-60006 86601-60102
A9 Reference Assembly 86601-60063 86601-60113
A10 Logic Assembly 86601-60118 86601-60119
A12 Dual Filter 86601-60022 86601-60112
Al3 Programmable Attenuator 86601-60039 86601-60109
Al4 Low Pass Filter 86601-60021 86601-60111
420 600 MHz Low Pass Filter £6601-60066 #66031-60116




Parts Model 86601A
Table 6-2. Reference Designators and Abbreviations Used in Parts List
REFERENCE D
%} = gamenily -4 = fuse = vacuum tube,
. B = maley L = Fiter zeon bub,
- = ety J = jatk photoceil,
& - r - inductor - vegulstor
d L bd
ca = w is = loud gpeakex = cable
oL = dalay Ume 12 = meter = gocket
oz = deviee ggnaling (lamp) UK = microphone = crystal
2 = mine electsonic part BsP = mechanical part = tuned cavity,
ABBREVIATIONS
A = LIMPEIeT H = hensies N/O = normally open RMO = raek mount only
APC = automatic frequency How = hardware NOM = nomimal RMS = yoot-mean square
control HEX = hexagonal NPO = negative RWV = reverge working
AMPL = amplifier HG = mercury zezo (zero tem- voltage
HR = hour(s) coef- §$B = glow-blow
BFO = beat frequency oseilla- Hz = Hertz ) SCR = gevew
NPN - sitive- SE = gelenium
BE CU = teryllium copper IF = intermediate freq Regative SECT = gection(s)
BH = binder head IMPG = impregna NRFR = not recommended SEMICON = semiconductor
BP = bandpags INCD = fov ficld re- st = gilicon
BRS = brass INCL = include(s) placoment SIL = silver
BWO = backward wave osgeilla- INS = i{nsulation(ed) NSR = not separately SL = glide
tor INT = internal placesble SPSPGL = spﬁni:l
CCW = counterclockwise K obB = osder by SST = s"'f.f..,.,. steel
CER = ceramic -l:uo-looo o SR = gplit ring
CMO = cabinet mount only Ll = oval head STL = gteel
CoM = Somtficient LH = left hand 0X = axide
= common
e S T B Cmen,
= comp = -
CONN = connector LoF v pam e PF Pioofarads = 1012 TGL = toagle
CcP = cadmium plate PH BRZ = phosghor bro THD = thread
CRT - cathodeny tube M = milli = 103 PHL = bnilips T ToL = tolorance
ise ggrm = m’ﬁ 106 PV = euk imverse ;%EI‘M = :“m?sz
DEPC = sited carbo! = metal film oliage = {rave wave
DR - 3:{,’,2 2rhon MET OX = metallic oxide PNP = positive-negative- tube
Mz = megamers PO = partof
ELE: = z = mega Hertz = = -
ENCAP - encapmuated MINAT = POLY = polystrene [ micro = 10°6
EXT = external MOM = momentary PORC = porcelain
MOS = metalized POS = position(s) VAR = variable
F = farads sbsizate POT = potemtiometer VDCW = dc working volts
FH = flathead M1G = mounting 4.4 = ::;“W*
;l;..nﬂ - :;‘E;“'M mylar PWV = peak working volt- wl - Wlt::
age = watts
N 9
G = giga (109) Nic . e cama RECT = rectifier wv = working invesse
GE = germanium RF = tage
o = NE = neon e = mfm:-:lev ww = wirewound
GRD = ground(ed) NIPL = nickel plate w/0 = without




Model 86601A ;
Fuaghocagiie Pur
Table 6-3. Replaceable Parts
Reforence 4P Part Number| aty Description e | Mifr Part Number
a1l FRCNT PANEL ASSEMBLY . teo-
AlCL vl80~2437 6 C2FXD CER 5000 PF +80-20% 200VOCH 72982 2425-000=X5V=502P
AlC2 C160=2437 CIFXD CER 5000 PF +B0=20% 200VDCH 12982 2625=00C=A5V=502P
AlC3 016C=2437 CSFXD CER 5000 PF +80=20% 200VOCW 12982 2425=0CC=X5y=502P
AlCa C160=2437 C3FXD CER 5000 PF +80~208 200VOCH 12982 2425=00C~X5v=502P
ALCS C16G=2437 C3FXD CER 5000 PF +80=20% 200VOCW 12982 2425=000=X5V=502P
AlC6 0160=-2437 CIFXD CER 5000 PF +80~20% 206VOCH 12982 242%=000=X5¥=502P
AlCT 0160=3744 2 CICER FEEO=THRU 1000 PF 200VDCH 72582 2425=-C00=x5U0=1022
Alm) 112C=9540 1 METER32=1/2%y 1 MA 317 62072¢
(FOR STANDARD INSTRUMENT)
AlMy 1120-0542 1 METER:2-1/2", 1MA 28480 1120-0542
CFOR OPTION 001)
Alnpl 866C1-20027 ) HOUSING FRONT 2848¢ 86601-20G17
ALMP2 86600-2v069 1 FRAME . FRONT PANEL 28480 86601-20069
ALMP3 866C1=00034 1 PANELTFRONT 28480 86601=00034
AlMP3 (FOR STANDARD INSTRUMENT ONLY)
a1mp3 866C1=00035 1 PANELSFRONT(CPT 001) 2848¢C 866C1-0003%
ALMP3
AlMPé 8£601=00036 1 MOUNT2METER 28480 86601=-00028
AlMPS 886C1=2G070 1 WINDOW 2848C 86691=20070
ALMPS 866C1-40018 1 SCREWIADJS METER 2848C 8660140018
AlR) 210C=3113 1 RIVAR COMP 2500 OHM 10% 1C CLOG 1/4W 28480 2100-23113
alke C698=3430 1 RIFXD MET FLM 21.5 OWM 1% 1/8W 2848C 0696~3430
AlS1 310(=3022 1 SWITCHIROTARY 2 SECTION 1& PUSITION 76854 TYPE LK
a2 86601-60018 1 PCWEK AMPLIFIER ASSY 2848C 86601-60018
a2c1 0186=0197 21 CHFXD ELECT 2.2 UF 10% 20VDCW 56285 15C0225%902042=DYS
AlC2 C18C=0197 CSFXD ELECT 2.2 UF 10X 20VOCW 56285 1500225X9020A2-0Y$
a3 v18C=C167 CHFXD ELECT 2.2 UF LUS 20VDCH 56285 15C0225X5020A2-DYS
A2C4 018C=0197 CtFXD ELECT 2.2 UF 10% 20VOCW 56289 1500225%9020A2=0YS
a2e5 018C=0197 CEPXO ELECT 2.2 UF 108 20vVOCW 56289 1500225X9G2042-0YS
A2Ce U 160=2327 1 CiFAD CER 1u0C PF 20% 1GOVDCW 96733 B1G4BXLO2NM
A207 018¢=0197 CIFXD ELECT 2.2 UF 10X 20VOCW 56289 15C022545(20A2+0YS
A2C8 C18u=0197 CIFXD ELECT 2.2 UF 10% 20VOLYw 5628 1500225X5C20A2=0Y$
a209 018(=0197 CIFXD ELECT 2.2 UF 108 20vOCW 56266 15C0225X9020A2=0V8
a2C15 0180=0167 CFXD ELECT 242 UF 108 20VOCW 56289 1500225%9C20A2=DY$
A2C11 0180=0197 C3FAD ELECT 2.2 UF 1u8 20VDCW 56285 15uD225X502042=DY5
A2012 €18G=0197 CIFXD ELECT 2.2 UF 10% 20vOCw 56205 150D225K902042=DY$
a2C13 018C=u197 CIFXD ELECT 242 UF 10T 20VDCw 56285 1500225K$020A2=0V$
A2C1e (180=u)9T CIFXD ELECT 2.2 UF 108 20vVDCM 56209 1500225X902uA2=0Y S
AC15 c1eC=uis? CsEXD ELECY 2.2 UF LOS 20VDCwW 56208 1500225K802042=0Y5
A2C16 a180=2187 C2EXD ELECT 242 UF 108 20VDCW 56289 1500225K9C2042=0V5
A2017 0180-2208 2 CIFXP ELECT (.33 UF JUS 35V0CW 56209 15CD334X9035A2=DY 5
a2C14 0160=34%6 2 CI1FXD CER 220 PF 108 1KVDCW 56266 CO16BL02F221KS25=CDH
ax19 018u=2205 CIFXD ELECT (.33 UF L10% 35VOCk 5+ 289 15C033¢K903542=0V5
A2027 0190=,058 4 C3FXD AL ELECT 50 4F +75=108 25VDCW 56266 300566GC25CC2=DSH
A2021 GL60=3449 2 CIFXD LER 2000 PF 208 250VOCwW 56289 CO670251F 2L, 26525=COH
A2C22 C160= 3449 CtFXD CER 2000 PF 108 250%DCW 6620 CO6TA251F202K525=COM
A2023 L160=3446 CtFXD CER 220 PF 108 LKVOCW 86285 COL68102F221KS25=CUN
A2024 Vl6L=3447 2 CSFXD CER 4TC PF 108 AOULVUCW 56289 CC168102F4TAKS25=COH
A28 Llo0=344T CIFXD CER 70 PF 10T BGOOVDEW 56269 C0168102F4TAKS25=C0H
A2026 Ul6t=3G36 16 CIFRD CER 5000 PF +BU=20K 20UVO(W 28480 03 e60=3036
A2027 Vlo0=3036 CIFXD CeR BO00 PE «Bu~2uB 200VDCW 2848 L160= 3036
A2C20 OloL=2036 CIFAD CER 5000 P& ¢B0e 0% 2ulViLW 28480 G1o0=3036
AdC29 0160= 3036 CIPHD CER BGOO Pe oB0= 208 200VDCH 28460 0160+3136
ACul 1964, 061 2 DIOOL IBREAKDCWN HoddY 58 onvLd 524099448
AXu2 1603=083% ] DEORESHYIRED HOY CARRIEH 2e4C pulimty 38
AZCRY 10ulmu s CRIDEIHYBR LG WY CARARLH 20880 16036925
ailhh 1402=Bude H DIODE LURERRDLNN Bo20V B8 [Z31%) 674690%=3¢
AdlHy 160I=003% DIBOEAMVEBRID HOY CABRIER 2uner ITIEIEL)
a2 12%m0etL i CONMELYORIAY BLRmERD nune 100440
4242 (YL CLAMELY ORI RF BULHHEAD 1n88e BaLedo
243 Bé30=96) CLMMALTONIRE BulensaD annse Lpast
AL LT T o CORLICHONE B9 uw 58 baied A8=8048~ 049
af2 CLod= 1637 LLILIOMBRE 39 un 5% BE4e2 151818 24
AdL 3 Yrel=d? o COILIFUD 240 Ub B8 28680 G 1almi/ 87
a2mot Bt oot fu ) BUAND ALYV IPOUER AL L9 4EN Zunet [ ]
B2 Rt b= diude [} TV LRGN SIPL LY bl ATLY E ol | b
L) [T 3 SEwid) (] TEIRIBY Pup BubBl BWREED
fiew & Huption to Uhis seriion Yoy ovdecisg wdemmelion
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Modd 86601A

Table 6-3. Replaceable Parts

‘ . .. RHr

Oty Description Code fifr Part Number
202 1§53~6293 ISTRISE PNP €0131 285583
(3% 1854=5501 2 TSTRISE WiM c4713 "MgL23
[+ 16%4=3501 - T1SIRIST NPW €4713 “Ng023
(¥ 1853=G293 1$TRISE PRP 80131 215583
[+ 9 1852~6028 12 TSTR3S) PHPISELECTED FRCH 2N3702) 2848C 1853-2c2C
4257 18546571 12 TSTRIST NPNISELECTED FROM 2N3T704) 28486 1354=C071
268 1254=0071 TSTR3SS NPNISELECTED FRCH 2NM3TCe) 28486 1854=CC71
0% 1853=0020 TSTRI$E PNPISELECTED FACH 2Mn3702) 28480 1853~C020
RIG1IG 10530020 T5TR351 PNPISELECTED FRON 2N3T02) 28480 1853~C02¢C
[V-11 1833~0020 TSTRIST PNPUSELECYED FROM 2N3702) 28480 1853-002¢
22812 1854=0071 TSTR1S1 MPNISELECTED FROM 2N3TU4) 2848C 1854=~CC71
42413 1853=0920 TSTRIS1 PNPISELECTED FRCM 2N3IT02) 28480 1653=C02C
AZRY 0757=0420 1 RIFXD MET FLM 750 OHM 1% 1/8w 2848C 0757=042C
a2r2 0658=0082 9 RIFXD MEV FLM 464 OHM 1S 1/8w 2848¢ 6€58~C082
Azl 0764=C015 1 RIFXD MET FLM 560 OMM 58 2w 28480 C764~0015
[¥: T 0698=3437 1 RIFXD MET GX 820 OHA 5% 2w 28480 C698~3637
a2RS 0757=C402 1 R3FXD MET FLM 110 OHM 1% 1/8w 2848C 0757=0462
A2R6 210C=1754 1 RIVAR bW 50 OHM 5% TYPE v 1w 28480 2100-1754
AZRT €757-0316 3 RIFAD MET FLM 42.2 OHM 13 L/BW 20480 y7EI-2318
A2R8 01510294 3 R3IFXD MET FLM 17.8 OHM 1% 1/8W 28480 G151=C254
AZR9 G157=0294 RIFXD MET FLW 17.8 OHM 1% L/8u 28480 0757~0294
A2R1O 0757=0316 RIFXD MET FLM 42.2 OHM 1% 1/8W 2848¢ 0757=C216
A2R11 0757=0399 1 R3FXD MET FLM 82.5 OHM 1% i/78W 28480 G751=C399
A2R12 C757=0394 1 RIFXD MET FLM 51.1 OMM 1% 1/8W 28480 0757-C354
AZR13 0698=C085 3 RIFXD MET FLM 2.61K OHK 1S 1/6W 28480 C&98-CC85
A2R16 0757=¢421 1 RIFXD MET FLM 825 OHW 1% L/8W 2848C 07157=C421
AZR1S 0498-008% RIFAD MET FLM 2.61K OHN 1% 1/8W 2848L vVE58~CC85
A2R16 G757=C401 8 RIFXD MET FLM 100 OHM 1% 1/8W 28480 0757=Cacl
ARL™ 0757=0401 RIFXD MET FLM 100 OHM L% 1/8w 2648L 0357=C401
a2r18 C757=0431 RSFXD MET FLM 100 OHN 1% 1/8w 2848C 0757=C401
A2R19 Q757=C438 9 RIFXO MET FLM 5.11K CHM )X 1/8W 2968¢C 0757~C438
A2R23 0157=C317 3 RIFXD MET FLM 1.33K OHM 1S 1/0W 28480 I57-3aa7
AZ2R21 0757=1094 2 RIFXD MET FLM 1.47K OHM LS L/BW 2848¢ 0757-1754
A2R22 G157=029C 2 RIFXD MET FLM 6.19K OHM 1T L/8W 2848¢ g757=C250
AZR23 0698=3158 2 RIFXD MET FLM 23.TK OHN 1% L/aw 28480 £u98=3158
A2R24 0698=3158 RIFXD MET FLM 23.7K OHM 1% 1/8w 2848¢ 0698=3158
A2R25 0751=1094 RIFXD MET FLM 1.47K OHM 1Y 1/8W 2848¢ 07571354
A2R26 C151=¢290 RIFAD MET FLM 6.19% OHM 1% 1764 2848¢C C151=€25C
A2R27 Q751=CA65 1 RIFXD MET FLM LUCK OHM 13 178W 2848C 0757-C465
A2R28 Q751=Ca58 1 RIFXD MET FLN SL.lK QWM LY L/8M 28480 G157~C458
A2R29 0151=-0462 ] RIFXD MET FLM 10.0K OHM 1% 1/8w 28480 075T=0442
A2R30 0757=0317 RIFXD MET FLM 1.33K OHM 1% 1/3W 2848C 0757=C317
A2R3L O757=0401 RIFXD MET FLM 1GO OHM 13 1/8W 2848L 0757401
A2R32 0698=0083 15 RIFXD MET FLM 1.96K OHM LS 1/8wW 28480 0698-C083
A2R33 0757=0401 RIFX0 MET FLM 100 OMM 1% 1/8u 2848C Q75 C401
A2R34 2130=1755 1 RIVAR WW 100 OHM SE TYPE V 1w 2848¢ 2160~1755
A2R35 0757=3438 RIFXD MET FLK S.11K OMM LS 1/8w 2848C ©15T=C438
AZR36 C757=0438 RIFXD MET FLM SoLlK QHM 1Y 173w 2848¢ 0751=C438
A2R37 Q757-0438 RIFAD HET FLM 5.11K OQHM LK 1/8w 2848G 151=0438
A2R38 0757=0438 RIFXD MET FLM 5.iLlK OHM LS 1/3% 2848C 0757=G438
a3 86601-62063 13 FEED BACK AMPLIFIER ASSY 20480 86601=69u65
aci 0l6g-219% 3 CLFKD MICA 30 PF 3% 300VOCH 28480 216C=2199
A3C2 C160=3432 L C3FRO O1SC CEA 0.u2 UF 0% LOUVOCW 30289 CO2IN10IH2IINS25=COM
A3C3 016C=2204 L C2EXD MICA LOOPE SR 12134 ROMLBELELIIC
A4 0140=0198 ! CIFXD MICA 200 PF 58 12136 KUMLBF29143C
A3C3 0.80=00%8 C:FXD AL ELELT S50 UF «75-108 25vOCW 5628 3C08566029CC2=05M
Alcs 016.=C137 ! CIFHD MY Qeund? UF LUS 2uUVOCK 36209 192Pa1292=PTS
ax? 017C=C040 1 CIFRD MY 0.067 UF 208 200VDCW 56209 162P47392=PT)
Axca 0) 40=0197 C3FRD ELECT 242 UF 10T 20VOCW 962089 150 0229X%62042=0Y58
LX <) £,180=0038 CIFAD AL GLECY 50 UP o75=308 2%V0LwW 99289 N 03LEGYIHLLL=DIM
A3C10 016¢=3036 C3FXD CER 5000 PP +83=208 200VLCH 28480 01aN=13036
AXC2: 0162<3036 CIFXD CEBR 5000 PP +80~20% 200V0Cw 28448 Glou=1336
a3c12 0160=3y36 C1PR0 CER 5QQQ PF *8y=40R 20UVOCW 24488 alad= e
A3CL3 Q360-3036 CIFND CER 5000 PE o8Q=JGR 20GVOLW <4490 T Lou= 1CDe
a3ie 0140=3036 CiFAD CER 5000 OF 080208 200¥LCW 28940 Q100= 3036
A3CL3 05603244 CeCER PEED=THAY LQGQ PF 200VOCH Ty 2425=030eRBuy=103 2
AJAL 19023036 OIODE 2BREAKOLWN 3.50vV 5T PTYIE) S24M9 )%= 30
A2 19202=0048 3 OIQIL tORLAKOLWN 6084V 58 Qali) $ERGII%e A
A3 L910~0616 i ALCOEEGH 60 wie 2a40¢ 19L0=adLe
A341 3230=5194 ® CONNECTORIRE BULKHEAG RECEPTACLE [TPIY Bgecateenls
A342 1250«1294 CLNNECTORERE SULRHEAR RECEPTACLE 98494 3 ledadmaniy

See introduetion ta this section for ordering lfermation



Model 86601A

Reploraitie Paris

Table 6-3. Replaceable Parts
Desian IHP Part Numberj Qty Description Cod Mfr Part Number
A3tl 9140~C158 3 COILIFXD RF 1 UH 108 99806 1025-20
a3L2 9140=0237 COILIFXD 200 UM 5% 2848C 9140~0237
A3 9146-0237 COILIFXD 200 UH 5% 28480 9140-0237
A3l 9143=0237 COIL3IFXD 200 UH S8 28480 9140=C237
A3NP} 866C1-60062 1 BOARD ASSYIFEED BACK ANPLIFIER 28480 8660160062
A3NP2 865C1~20066 1 COVERIFEED BACK AMPLIFIER 2868C 86601~20066
A3ql 18550620 2 TSTR3S1 FEV N=-CHANNEL 28480 18550020
A2 1853~0020 TSTR3ST PNPUSELECTED FRCM 2N3702) 2848C 1853-0020
4303 ®  1as3~0020 TSTR1SI PNPISELECTED FROM 2N3702} 28480 1853-0020
A3Q4 1854~0071 TSTR2SE NPN(SELECTED FRGM 2N3704) 28480 1854=C071
A3QS 16854=C071 TSTR:SI NPN(SELECTED FROM 2N3704) 28680 1854=0071
A3Q6 1855~0020 TSTRIS1 FET N=CHANNEL 28480 16855=6020
A3Q7 1855~3020 TSTR3S1 FET N=CHANNEL 28480 18550020
A3Q8 1854=0071 TSTR3SI NPNISELECTED FROM 2N3704) 28480 1854=G071
A309 1853~0020 TSTR3S1 PNPISELECTED FROM 2N3702) 28480 1853=0020
A3R1 0698~3157 1 REFXD MET FLM 19.6K OHM 1% 1/8w 28480 0658=3157
A3R2 0157~0462 RIFXD MET FLM 10,0K OHM 13 1/8K 28480 0757=C442
A3R3 GI57=0442 RIFXD MET FLM 1C.UK OHM LT 1/8W 28480 0757=0442
A3R4 C698~0083 RIFXD MET FLM 1.96K OHN 13 178w 2848C 0698~0083
A3RS 0698~C083 RIFXD MET FLM 1.96K OHN 1T 1/8u 28480 0698-0083
A3R6 0698-0083 RIFXD MEV FLM 1.96K OWM 1T 1/Bw 28480 0696-0083
A3RT 0757~G442 RIFXD MET FLM 10.0K NHN 1T 2/8v 28580 0157=C442
A3R8 0757~0461 1 RIFXD MET FLM 68.1K OHN 1% 1/8W 2848C 0757-C461
ARG 07570442 RIFXD MET FLM 10.0K OHN 1T 1/8W 28480 CT5T=0442
A3R1L0 07576280 1 RIFXD HET FLM LK OWM 1% 1/8M 28480 0757-0280
A3R11 0698+0083 R:FXD MET FLM 1.96K OHN 1% 1/8W 28480 0698-0083
A3R12 0757~0280 R3ZXD MET FLM 1K OKM 1§ 1/8W 2848C 0757-0280
A3R13 €757~0438 RIFXD ME” FLM 5.11{ OHN 1% 178w 28480 0757=0438
A3R14 0698~3161 1 RIFKD MET FLM 38,3K OHM 1% 178w 28480 0696=3161
A3RLS 0757=04238 R3FXD MET FLM 5.11K OHM IS 1/8W 28486 0757-0438
A3RLE 0698~3132 1 RIFXD FLM 261 OHM 1S 1/8W 28480 0698=3132
A3R17 0698~0085 RIFXD MET FLM 2.61K OMM 18 L/8W 28480 €658-0085
A3RRE V157=04417 1 RIFXD MEV FLM 16,2K OWN 1% 1/78W 28480 0757=-0441
A3R19 0757=C401 REFXD MET FLM 100 OHM 1S 1/8M 2848C 0757-0401
A3R20 0757=0438 RIGAD MET FLM S.11K OHN 1S L/@w 28480 0757-0438
A3R21 Sero-3159 1 RIEXT T FLM 206,0K OHM LS L/8W 20460 0698=3159
A3ul 1820=0476 1 10208 120, HI=SPEED c7203 USFT715363
Ad 86601~60023 1 FILTER ASSYIACTIVE 28480 06601-60023
AsCL 0121~0465 1 CIVAR AJR 10 PP 2640¢ 0121-046%
AdC2 0121=0465 CIVAR AIR 10 PF 2046C 0123=0465
AAC3 0121-0406% CIVER AIR 10 PF 2848¢ 0121=0406%
A4CH 0121=0463 CIVAR AIR 10 PF 20480 0121-046$
AMCS €160+3036 CIFXD CER 5000 PF +60~208 200VOCW 208480 0160= 3036
asCe 0160=3036 CsFXD CER 5000 PF +B0=20% 200VUCH 208480 0160-3036
AadL 1250~0901 CONMECTORSRF BULKHEAD 15558 110 /0
[YYH] 1250=0901 CONNEITORSRF BULKHEAD 15558 110470
A4MPL 866C1=40007 1 BLYTGMSALTIVE FILTER DIEL. 2648C 86601=4000 7
a4mp2 860602~2G037 i INSERTIACTIVE FILTER ASSY 28080 86601=20037
A4NP) 86661-20038 1 HOUSINGZACTEVE FILTER ASSV 28480 86601-20C35
AGNPS 966C1=20026 3 STRIPLINE 268460 06604=20026
AMNPS 86601-00009 1 CCVERIACTIVE FILTER ASSY 2868¢ 86608=0000%
asal 8060160081 1 BOARD ALY INPUT AWPLEFIER 2066¢ 8660160011
asasCh 0160=34 18 ] COPNe tEstom &5 b PUE 30iuib Taueb AT
A081¢€2 Ohea=3810 v Cobnu) CEO 1B00 PH JOB LOGVIHW 0601 LVELBURTN DN
AMALCD Gial=34sT 10 COVBR LU B.Be8.0 ¢ 6IVECE 26000 Gifiwtand
ARALES @ielm 2078 COERD Lok 1000 Fr 206 WOV anaa s LUREBERTHIOIN
A38168 0160=30618 CobRD CEP 1090 Pr 20K 0OV W 80U Y CVZOBURTRADEN
Avateo G2 i=geel Civih (LG8 Qaboieh B GBVHLY F2 -0t Gi2=vand
aAaLCT7 ©1ed= 3078 COFRD (ER LOGD ¥ 0% aa0veLe W05 1 CHpssaTRILIN
aAd L0 VinB= 220} . COLLIPHE BT O.lw U B08 78680 Qhtb-a0
244408 185e=0348 80 YIIRCaY NPk @risa INEATE
Adh L GE L8%4=gBe5 PuiHeb] whw a0t LTS
[YYYLY] G600 3639 5 GEFED WEY B4R 16,0 OHM 48 L/ew e Goum- sy
aad 03 tB=32% 4 ] Gof ki BES UM 2.8Y¢ @M A% Lv0w 2684 i 5401
P Y] €V Y=g 9 ® $EED BET FLO .83 Unh U8 48w i 0nPegatY
sanine Al oo 'Y BEPED WET GUR 19R (eB LW 4/ Panpl BoB bhn
A4ALRE Iy =0 BOPUD WY BiM 6,800 e 1% SVew preeTs GHE V=L ey

Sew pedredae s bo (i mpetinn Yol ardeeing Wil semphion
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Table 6-3. Replaceable Parts

Model  86601A

AAALRE 4383151 AIFXD WET FLN 2,67K ONA 1S 1/84 20480 0658-3151
RARIRY ] RKIFRD KET FLW 196 ONM 1T 1/84 2848C 0658-344C
AeATES GEIT+3463 3 RIFXD KET FLN 207 GNN 13 1/8W 2848C 0650-3443
Lt SI5T~L294 RIFAD MET FLM 17.8 OWA 18 1/8d 2048C 0751-C254
A4ALHLO B490-3443 RIFAD HET FLW 287 ONN 1 1784 2848C 0696~3443
442 86601-60012 1 BOARD ASSYICUTPUT ANPLIFIER 28480 86601~-6§u12
A4D2C1 0160-3878 Ciris CEm 1000 PF 208 100VDCY 80031 CY2G59X7R1020
A4A2C2 w3018 C3FXD CER 1000 PF 208 100VDCHW 80031 CV2G59XTR102M
444203 0121-0447 C3IVAR CER 1.572.5 PF 63VDCH 28480 0121=C447
A4A2C6 0160~3878 CIFXD CER 1000 PF 20% 100VOCH 80031 CV2055XTR102M
A4A2CS 01806~3878 C3FXD CER 1000 PF 20% 100VDCW 80031 CV2CSSXTRIO2M
AsA2C6 01210447 CIVAR CER 1.5-2.5 PF 63V0OCH 28480 0121=0447
Aqa2CT 0160-3878 CIFXD CER 1000 PF 208 100VDCW 80031 CV2GS5ATRLO2N
24AL1 9100=2247 COILIFXD RF 0.10 UH 108 28480 $100=2247
A4A201 1854=0345 TSTRIS1 NPN 80131 285179
444202 1854=(345 TSTRISE NPN 80131 2N5179
Ada2a1 06983429 RIFXD MET FLN 19.6 OHM 1% L/84 28480 0698=3429
Aaa2r2 0698=3151 RIFXD MET FLM 2.37K QWM 1% L/8M 28480 Q698=3151
A4A2R3 0757-0439 RIFXD MET FLM 6.81K OWM 1% 1/8W 28480 0757=0439
Ada2R4 0698=3440 RIFXD MET FLRN 196 OHN LX L/8M 28480 06983440
A4A2RS 0757-0439 RIFXD MET FLM 6.81K OHM 1% 1/8w 28480 ©15T=0439
AMA2R6 0698-3151 RIFXD MET FLN 2.87K QMM 13 1/8M 28480 0698~3151
A4A2R? 06983440 RIFXD MET FLN 196 OHM 1% 1/8u 28480 0658=3440
AS 86601-60080 1 HODULATAR ASSY 2848C 86601-60080
ascl 01603036 C3FXD CER 5000 PF +80~20% 200VOCW 2848¢C 0160-3036
ASC2 0160-3036 C3FXD CER 5Q00 PF +80-20% 200V0CH 28420 0166-3036
ASC3 0160=3038 C3FXD CER 5000 PF +80-20% 200VDCH 28480 G160~3036
A541 1250=1194 CONNECYORIRF BULKHEAD RECEPTACLE 98291 520454610
a542 1250=119¢ CONNECTORIRF BULKMEAD RECEPTACLE 98291 32=04%=4610
A543 1250-1194 CONNECTORSRF BULKHEAD RECEPTACLE 90291 S2=045=4610
A5J4 1250-1194 CONNECTORIRF BULKHEAD RECEPTACLE 98291 I=045=4410
ASHPY 06601-20065 |} OIVIDER1MOBULATOR 2848¢C 86601-20065
ASAP2 86601-20067 1 CABLEIMOOULATOR 28480 86601=20067
ASHP3 864C1-20072 1 COVERINODULATOR ASSY 284460 86601=20072
ASAL 88601-50078 1 a0A82 ASSVINIDM ATER 28480 86601~6CQ78
ASALCY 0160-38713 C:FXD CER 1000 ¢F 208 100VDCW 80031 CV2C5$XTRI02M
as5aki2 0121=0447 CIVAR CER 3,3=2.5 PF 63VOCH 2648¢ Q121=CA47
A5ALC3 0160-3378 C3FXD CEx 1000 PF 208 100VOLW acual CY2099XTR102M
asalCce 01ad~3878 CFXS CER LOYQ PF 208 1UCVOCW #0031 CV2859XTR102N
ASALCS 0121=C447 C’vAR CER 1.5=2.5 PF &3VOCH 35350 0121=0447
ASALCe 0led=3873 CIFXD CER 1000 PF 208 1COVDCW 80031 CV2059KTR102M
asa1cy Q16€=2208 2 C1FXD w(CA 330 #F 3% 300VOCH 28400 0160=-2208
a3a1c8 016G~3879 CIFXD CER LUGO PF 208 100VODCW 800314 CVZ03SATRIC2M
ASALCY 0180=3466 i C31PXD CER Q0 PP 10% 23QVOCHW 96208 CLST#A5AF101KS 22=COM
ASARCED 016u~3456 4 CIPXD CER 1000 PF 103 230VDCW 5028% GO6TP231F102K522-COH
ASALEL €968=~2070 2 MIXER2500 MM2 2844C 0%40=207¢
ASALKL 2490=~1013 Y RELAYRREED 900 QMM LOT 9V 13628 R2040mL
A3AiLR 58660=00Q0% 4 ENDUC TOR 20480 0006486003
Asan? J0660-8000% LhoucTOR 20840¢ 0006G=3950%
a%alis 9100=2247 COILIPXD AP (.10 uM 303 20406 D460n2247
ASALLE 9140=0130 COLLIPXD RE L UM LOR 9940¢ 182%=20
AZAlalk 10942345 TSTRISE Wom [ 1% Y ansi s
asare2 18540349 TSIALSL MM 49431 i
ASALRL 06983429 ARG AT FLM L5 SR KB L/0W 28400 Co90= 3429
ASALA2 @15T=0439 AIPRD WET FLM 6.01K QMM U3 LipW 20486 0131=Caa9
a3AL43 2698~3151 RIFAD WET FL: 2,070 Quit 1B §/84 204238 GoulnIia
ABA Las 0696=3440 R3EX0 MET BLK 426 OKE id WM 20040 30983448
ASALRS arm-sisT RIEXQD UET BLM G.832 G 1B sfoy 29084 9P 0039
ASALRG 9090=313% REEHD MET FLI 2,879 OWA LB LOGM %08 (13 313 1Y
aBt AT C6R8= Jand A BRO WO GLM k9o OWM LB LAOW 20448 Q698 1044
#9ALAA 0157000 Rl WEY LM it G0 &Y Lo0W 28081 05t g208
ATALAD 0150200 REGRD WET PLE LK Qo LD LoGw 38088 G5 T G200
A58 405D GTE T 1000 4 ALEXG HET CLA Bi.L Cet LR 440w 284906 EXa R T
——

6-6

See introtuetion to s weton e codering rlerwativg




Model 86601A

Replaceable Purls
Table 6-3. Replaceable Parts
“escripti Cod Mfr Part Number
Qty Ritr
—
‘ asA2 86601-60060 1 80ARD ASSYtMCOULATOR 1§ 28480 86601-600460
asazca 0180-3878 CaEXD £E2 100C PF 20§ iGiiew §0631 CY205SATRIOZR
A3A2C2 0121=0447 CiVAR CER 1.5%2.5 » “6avocw 2848C 0121=0447
ASA2C3 0160-3878 C1FXD CER 1000 PF 20X 100VOCH 80031 Cvzu39xTRI0ZN
A5A2C 0121-0447 CIVAR iR se5~ce3 PF 63VOLW 20480 01210447
A542C3 0160-3078 CIFXD CER 1000 PF 208 100VDCW 80031 CV2039XTR102M
ASazie 0160=3873 CIFXD CER 1000 PF 208 100VDCH 80031 CV2039XTR102#
ABALLT 0160-3678 C2FXD CER 1000 PF 208 100VOCH 20031 CV2059KTRIC2N
AsA2CE 0160-2208 CIFXD MICA 330 PF 5% 30QVOCH 28480 0160-2208
ASAZEL G960-2070 MIXER1500 WHZ 28480 0560=2070
ASA2LL 08560~80005 INDUCTOR 28480 08665-80005
ASA2L2 08460~80005 INOUCTOR 28480 08660-80005
ASA2L3 9100~2247 COILZFXD RF 0.10 UH 10% 28480 9100-2267
ASA2L% 9140=0158 COILIFXD RF 1 UM 10% 99800 1025-20
A54251 1654=0343 TSTRSSE NPN 80131 2N517%
A5A202 1854=0345 TSTRIS1 NPN 80131 2N5175
A5A2R1 07157-0439 RIFXD MET FLM 8.81K OHN 1T 1/8W 26480 0757=0439
AS5AZR2 0698~3151 RIFXD MET FLM 2.87K CHM 1% 1/76W 20480 0650-3151
A3A2R3 0696=3440 RIFXD MEY FLM 196 OHM 1% L/8W 28480 0690=3440
ASA2R4 0757-0439 RIFXD MET FLM 6.81K OHM 1% 1/6W 20480 0757=¢439
A5A2RS 0498=3151 RIFXD MET FLM 2.87K OHM 1% 1/6W 28480 0698=3151
a34382 0698=3440 RIFXD MET ELM 106 OHM 1% 1/8Y 20480 0698=3440
ASA2R? 0757=0280 RIFXD MET FLM 1K ONM 1S 1/8W 2848¢ 0757=-C280
ASAZRS 0757-0260 RIFXD NET FLM 1 OMM 18 3/8K 28480 0757-0200
a6 86601-60017 1 PRE=AMPLIFIER ASSY 2648¢ 866G3-~60017
A6Cl 0160-0058 CIFKD AL ELECT 50 UF +75-10% 25V0Cw 56289 300506G025CC2~DSH
A6C2 016C-2306 2 CFXD MICA 27 PF 5% 28480 0160-2306
AeC3 0166=2306 CIFXD KICA 27 PF 58 28480 0160-23C6
AoCa 0180=0197 CIFXD ELECT 2.2 UF 108 20VOCHW 56289 1500225X9020A2-0V5
AeCs 0160=2450 2 CIFXD NICA 33 PF 5K 2040 0360-2150
AsCo 0160=3456 CAFXC CER 10u0 PF 10% 250VDCMW 56285 COBTF251F 1020522«C0H
AeCT U16C=3456 CIFXD CER 1000 PF 108 250VDCW 5620¢ COOTF251F L02k522=CON
AsC8 01602085 3 CIFXD CER 0401 UF +BU=20% 100VOCH 5626 CO23FA01F 1031522-CON
AgCo 0180-01497 CIFXD ELECY 242 UF 108 20VDCH 54209 1500225K902042-0V5
A4CL0 0180-0197 CIFXD ELECT 242 UF 108 20VOCW 56289 15002251 002042-0V5
AbCLL 018C-0197 CIFXD ELECY 2.2 UF JOB 20VDCW 96289 150022519020A2=DY 5
ASCL2 0160~3456 C3FXQ CER 1000 PF 10K 250VOCH 56209 COLTFREIFLO2KE22=CON
A6C13 0160=-01v7 CIFXD ELECT 2,2 UF 108 20vDCY 66269 1500225 K9C20A20V S
AsCle 0160~3034 CIFXD CER 5000 PF +60=208 200VDCW 28400 0160-3036
AsCLY 016u=3036 CIFXD CER 5000 PF +80=20% 200VDCH 26480 0169~ 3036
AGCRL 1902-0048 DIGDE tBREAKDCUN &.81v 58 04112 5210930-134
ASCAZ 19020048 010Dk sBREAKDCUN 6,81V SB 0erL3 S210990-13¢
Ny 1250=0901 CONNECTORIAF BULKHEAD 15658 120070
AsJ2 1230=0%01 CONNECYORERF BULKKEAD 3855¢ 120670
Astl 9100=1627 cnurcuau 39 UK S8 02162 154181824
AL 2 6604 1-80004 2 28480 866010000
AsL3 9100~2248 h cou/c«uﬁ ©el2 UM LOE 02162 09=4k L6=2K
At 060C1-80004 colL 20460 86401-80000
asiel 000( 1=20022 i COVERCPRE=ARPLIFIER ASBY 20480 B6601-20023
Aokp2 966L 1=60002 1} BOAD ASSYIPHE=ANPLEEIER 28480 20601=60002
8681 L68empi3et R 66121 Al
Adiul 1@84=C 308 YETRIEE m 86138 oY
A% L0804 T 1l 150968 ubn 26460 ita=Gad
aaAl 2i00=4789 i BOUAD wu GH GWR BE TV V 4w [ 200071199
aoRd G5 I0000 Beup Wby FLe 1y UM LB MY [ It B000
it [ hid s e ReFUD MET 640 16 Lo 18 4700 panpe Lt aed
4ishe g Tl QUFND BEY FLN &2.2 Dul 48 J/Ew | rag=4nie
Ll §95ImGp0e ) AUFHD WET BAR DB dh 1B 4708 Gane0 1628
ddds G198 I ERan & GErED WEY FLb 16e BAN 19 10w ] G Iepad
248 % GARBD LOMP D6 (NS U8 UFew BaRa e G000
Aady i o RIPHD BET LB BLULE NS 4B Ldw annii LIBT=tasa
anid APIPGHATY QUVED WET L (DB0 w48 Lok i) HILPLIL T
SRl o9 WePUD WEY FAR LbE TR MG OB et BI8IepaD
BUALE & PR Ing 3 oPED WEY $ib 40 G 08 Iitw [ ST PG
L] abptepay ¥ 1 RIFED NET PLP Bad GHN 18 WBe pmaan it 1
- MBLd 9 eyl SUPHD BT BB ABD DHB 4R 6 m BV
 RaRgy Gue gt 1 SalEE B OLP dlan BHE 68 A0 E159-0180 }
- GEnS e ] 3 wobh BT PLH Bue BN B8 A0Bw e SR At
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Table 6-3. Replaceable Parts

Model  86601A

&7 8540360009 13 BUARD ASSYINLTHER 2848C 86801~60009
ATPL 1251-2857 2 COMMECTOR STRIP:1% MALE CONTACT 02660 221-1515
4TRAT 1251~2057 CONKECTOR STRIPEL4 NALE CONYACT 0266¢C 221~-1513
aTEAB 1251=1626 1 CONMECTORZPE (2 X 12) 24 CONTACTY 1788 252-12=30~300
KTAAD 1251~2034 1 CONMECTORIPC EDGE (2 X 10) 20 CONTACT 71788 252-10=-30=300
ATXALS 1251-1388 | § COMNECTORIPC (2 X 15) 30 CONTACY ni: 292=19%=30~008
&% 85931-a0000 3 GUARD ASSVIATVERUATOR DRIVER 28480 8660i=60050
FOR OPTION OOly OWIT AG
48CRL 1902-3002 5 DIODE BREAKRDCMNI2.37V 3% 20480 15¢2=3002
AgLR2 1902-3002 OIODE BREAKOCWNI2.37V S% 20480 1902=3002
ABCR3 1902-3002 DI0ODE BREAKDCUNI2.3TV 5% 28480 . §02=3002
ABCRS 1902-3002 DICDE BREAKOCHN22.37V 5% 2848C 14023002
ABCRS 1901-0025 9 DIODEsSILICON L00MA/1LV 07262 FO 2387
ASCRe 1901=0025 DECDEISILICCh 100KAZ1V 07263 FD 2387
ABCRY 1901-0025 1 DIODEzSILICON 100MAZLY G7263 F0 2387
AGCRE 1901-¢025 O100E2SILICON 100MAZLY 07263 €D 2387
ABCRS 1901=0025 DICDESSILICON 200MA71V 07263 Fp 2387
ABCR1O 1901-0025 DICOEISILICON LOONAZ)Y 07263 FD 2387
ABCA11 1901~ D28 DIODE:SILICON 100MA/LV 07263 FD 2387
ABCR12 19¢2-0025 DICDEISILICON 100MA/QV 97263 Fo 2387
ArQl 18529213 b T3TR3S1 PNP 80131 2N4236
28Q2 18%-0361 4 TSTRISE NPN 80131 2N423S
ARQ3 1833-0213 TSTRISI PNP 80131 2N4236
ABQ4 1854~0361 TSTR2SI NPN 80131 2NA238
ABQS ¥3+~Q071 TSTR3SI NPN(SELECTED FROM 2N3704) 20480 1834-0071
ABQs 1853-0020 TSTR1SI PNP(SELECTED FROM 2N3702) 2848C 1853-0020
A8QT 1854=0071 TSTR1SI NPNC(SELECTED FROM 2N3T04) 28480 1854=0071
A8Qs 1853=0020 TSTR1SI PNPUISELECTED FROM 2N3702) 28480 1853=0020
A8g9 1853=0212 TSTRISI PNP 4013l 2N4238
Aagio 1854=0361 TSTR1SL NPR 8013l 284239
AsQiy 1853~0213 TSTR2ZE ons 80131 2N423¢6
aagl2 i854=0381 TSTR3SI NON 80131 2NA23¢
A8Ql3 1854=00T2 TSTRISI NPNLSELECTEC FROM 2N3704) 28480 1854=0072
ABQl4 1833=0020 TSTRIS1 PNPISELECTED FROIt 2N3TQ2) 28480 1833>=0020
ABQLS 1834=C07T2 TSTR2SE NPNUSELECTED FROR 2NIT04) 284849 1854=0072
ABQLe 1833~0020 TSTReS] PNPUISELECTED FROM 2N3702) 28480 1653=0020
[179% I51=0248 RIFXD MET FLM LK ONM LN 1/8W 20480 0715T=0280
ABR2 0157~02w.) RIFAD MET FLM LK OWM 18 1/8W 20400 0751=0280
ABR3 0757-0250 RIFXD MET FLMN 1K ONM 18 i/0u 20480 0757=0280
ABRS 67151=-0280 BIFXD MET PLE LK OWM 18 L/0W 20400 07571=0280
ABRS 0137=-0139 a RIFXD MEY FL® 1008 OMM L% L/24 208480 07570159
ABRS 0690~3440 RIFAD MET FLN 196 OWN 1S 1/8W 28480 0698~3440
ABRY 0137=0139 RIFXD HEY FLX 1000 OHM 13 L7249 268480 0791-015¢
ABRB Q757=0159 RIFXD MET FLM 1000 ONM 21T L/2% 28480 0237=6199
ASRY 0498~3440 RIFXD MET FLM 196 OHM 1% R/8¥ 20480 0690~3440
A8R10 C137=0159 RIFAD MET FLN 1000 ONM 1% 1/2% 20400 0750159
ABRAL 0757=013% RIFXD NET FLM 1000 OMR 13 1/2w 28480 0797=0139
ABRL2 0699~34320 RIFAD MET FLN 196 OHA IR 1239 20480 0490=3440
ABR.i3 0T81-Q159 RIFXD MET PFLM 1000 ONn 13 L/2v 20400 0757=0139
AR:14 Q75i~0149 AIFRD HET FLM 1000 Oun 13 A/2¢ 20480 0757=015%9
| AHRLS 0132-0404% RIFXD HETY FLM 200 CNM 13 278w 20430 Q13M(a0)
ABRYSG CI197~0159 RIFND BT PLM 20UC ONM 1T 1/2% 28480 QI9T=CA 59
a8AL7 0690=-00082 RIFAD NET PLN 484 QWA 3T A/8Y 20400 A090=0002
ABRIS 0698=3002 AIPND WAT PLA 404 QWa AT L/0W 20400 des0~0002
| A8RL9 0690=0002 AIFAD WAT FLM 444 CHM 13 1704 20400 0096=0002
A0A20 0698-0002 REPLD WET PLM 444 OWM AT B/0W 20484 Q498=0002
g aAgazi G696=0042 AWPRD WET PLW 464 GHA 38 L/0 2040¢ 0690-C002
Adr22 | 0698=00a2 ROPXD WET FLie 064 Qu A% 50w 20480 0498=0002
AJA23 0698~0002 AFUD NET PLD 004 QWM AT 0w 20400 0009~0492
AdR24 Co98=0ud2 R9FAO HEY PLK 904 OHA 2T 370M 20400 @a99=0002
L 86645~ 0003 ] | B0ARY ABSYiMEPEAENCE 2048¢ 30021=00003
Aty QLot~2226 H ; Cednd miCa 2a00 e 93 24044 @hoe-4128
A9CRE i90e~agey QL0046 s ORBANTDNN So5LY 4] anltys 32190948
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Model 86601A

Regleceable Party
Table 6-3. Replaceable Parts
-~ - -
g‘"‘. o '“I. HP Part Numberi Qty Description 'c'"'! Afr Part Number
A9CR2 1901-0025 O10DE1SILECCK 100NA/1V 07263 FO 2387
A9Kl 0490=0916 6 RELAYIREED 1} FORH A 0.5 ANP 1563¢ RA30231051
A9K2 ©450-0916 RELAYSREED 1 FORM A D.5 ANP 1563¢ RA30231051
ASK3 0490-0916 RELAVIREED 1 FORM A 0.5 ANP 15636 RA30231051
A4 045¢~0916 RELAYIREED 1 FORM A 0.5 ANP 15636 RA3G231051
A9KS 0490-0916 RELAYIREED 1 FORM A 0.5 AWP 1563¢ RA30231051
A9 0490-C516 RELAYIREED i FORM A 0,5 AWP 15636 RA30231051
A9%01 1854=0671 TSTRISI NPN{SELECTED FRCH 2N37G4) 28480 1854=CCT1
A9Q2 1853~-0015 L] TSTR:S] PNP 80131 2N3640
4903 1853=G015% TSTR2ST PNP 80131 2N3640
ASQ4 1853-0322 4 TSTRESI PNP 80131 2829464
A9Q5 1653=0015 TSTRISI PNP 80131 2N3640
A9Ub 1853=0322 TSTR3SI PNP 80131 2629464
a9q7 1853=0015 TSTRISI PNP 80131 2N3640
A9Q8 18530322 TSTR3S1 PP 80131 2N2546A
A9Q% 1853-0015 TSTRISI NP 86131 2N3640
A9010 1854=0071 TSYR151 NPN{SELECTED FROM 2N3704) 2048C 1854=C0T1
A1l 1853=C322 TSTRISI PNP 8013} ZN29415A
A9R1 2757-0410 2 RIFXD MET FLW 619 OHM 1% 1/8u 28480 0757=C4l8
A9R2 2160-2413 1 RIVAR FLM 2C0 OHW 10% LIN 1/72v 2848C 21c0-2413
A943 J157-0418 RIFXD MET FLR &5 OHM 1% 1/8K 28480 0757=0416
A9R4 L698-3443 RIEXD MET FLM 2567 OHM 13 1/8W 28486 0698-3443
A9RS L15T=0682 RIFXD MET FLM 100K OHM 1% 1/78W 28480 0757=0442
A9RS L757=0442 RIFXD MET FLM 1U.OK OHM 1S 1784 20480 075T=C4é2
A9RY C698=3446 1 RIFXD MET FLM 383 OHM LS L1/8w 26480 0696-3446
A9R8 L751=0200 RIFXD MET FLN LK ONM A% L/8M 28485 ¢ 7570280
A9RY €690~0CH3 RIFXD MET FLH 1.96K OWM 1T 1/8M 28480 0698-0083
A9R1D 0698-0C83 RIFXD MET FLM 1.96K CHM 1S 1/6W 2848C 0656=C083
ASR1L C698-0083 RIFXD MET FLW 1.96X OHM 13 )/8W 20480 0698-0083
A9R12 069u~0083 RIFXD MET Fil L.96K OHM 1% 1/8W 28480 0698-0G8%
ASR13 210C=2633 2 RIVAF CERMET LK OHM LU% LIN 1/2w 28480 2100-2633
A9R14 0151=-0200 RIFXD MET FAM LK OWM LR 1/8W 20480 0757-0280
AIRLS 0757 J4n2 RIFXD MET FLM 10.0K OWM 1S L/aW 26480 0757=Ca42
A9R16 (698=0083 RIFXD MET FLM 1.96K OHM 1% 1/8= 28480 2¢96~0083
A917 0698-0983 RIFXD NET FLN 1.96K OMM 1S M/64 20480 0698-0083
A9R1D 0696=0083 RIFXD MET FLM L.96K OHM LE 1/84 28486 Ce9e=0Ce3
A9R)® C698=(083 RIFXD MET FLM 1.96K CHM 1S 1/0W 28480 6698-6003
A%R2v 4696=0083 REEXD MET FLM 1.96< ONM L€ 1/8v 2840¢ €656~0003
A9R21 Co98=0482 1 RIFXD FL# L7.4K QWM LE 178w 20686 0658=4082
A9R¢2 0698=3499 sd RIFAD MET FLN B.06K QWM L% /0w 2848¢C CoGB=3400
A9R23 G698=3194 ! RIFXO MET FLM 4,22k OMM IR 1/8W 2044C 0698=3154
A9R24 L ] 1 RIFXD FLE R.90K CHR LS 370w 20460 06904630
A28 0698~4406 2 RIFXD FLM L1S QWK 1% J/BW T 06984400
A6 L= a6 RIFKD FLM 1RS Uwdt LX L/0MW 28460 L698-4000
ASR27 €6908=3480 2 RIFXO FL¥ 232 ubm 1% 378w 28680 0698~3466
A28 C698=3466 RIFKD FLP 232 Oni 18 )70w 2084806 Le9b-3406
AR29 0698=2519 2 HEPRD MEYT FLF 453 GHb 18 178y FTITTA GOS0 3519
A9430 Co0E=1510 RIFXD MEYT LR 453 GHW IR L/ 0w 26460 0698= 3510
A9R3L 0698=3495 F RIEXYU MEY FLM 806 UMM B8 1/8W 28480 683455
AR 2 216C=¢633 REVAR CERMET I1& GHM MUK LIN M/2u 2048¢ 2100=2623
AYR33 C696=3495 RIEKE MET FLM wed CWE 18 L/6w 26480 0€96=3695
A9R34 210U=2632 1 KEVAR FLB AGL OWR 108 LIN 3/06 2646¢ 2100=20652
A9R 13 0o96=0485 REFKD MEY FLA 196K OMM DR B/@w 2046 0698~00083
A9 30 06%0= 3453 )\ RIFED RET FLO Q06K QWM 18 170w 26400 €e68-3453
AR37 06983150 I, VOEED WEV KL% 2.37K OwM 1S 1/6W 2806¢ 6583150
asuL 1620=0208 B0 I uTLGRATEL CIKCUSYIOPERATIONAL amMPL (237 LL4366
a1e 06601-060008 ) OAD B5EVILLLEC 2648 660160608
el Ghoenuie ) Cavid, G4LELY §2 m wa 194 Boi e 9CHLERHUCABED DVE
Aldel Gl b 62 ¥ Lalituane 44 viiag BBe 248009
Ay Aoy 509 ) [TRT 2L nwvw &Ml”% ) Wi H HELh
# 30EGmash o 1 BEATVL BLE BO BUNARY /RINBRY YO Bl [ Y13} BLAY 4P
o td 16086994 ® WATTY Gk go BadD o G641 L Bh PO
Ll Blitiy LTI G e terd N BRTE 60 W Takih
Pl Ty 2] [ Lot Badd ¢ vav B g0 b i Bk
A §ian Bagamtighe BLATTL GGG o= ANTT wohD BRTE Bague AP i
A bt [ty ) SLANEL QUMD G bFT midl G6 6 oy whTOBEh
LIRS BELGL DO ] W b nsdnsl U Bt Sl A R BN
B psbrenienyive b S By g vt
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Table 6-3. Replaceable Parts

Model 86601A

~ s Mifr A
iy Description Code tifr Part Number
S gAY FELTTE T t3 CONTALT:N & P FEMALE CCusECTOR 2688 220~582
ALy 12Vieiess 1 CEANECTCY BOGYSLS=CPEN POSITICNS 6358 221615
Py 5Z5LmI08 7 8 CONYALT IR & P CORMECTOR 816 FEMALE 81312 1E=05CES
Py 5 ' CCAMECTOR FACEI6E~PLN 2848C 5040=C363
Abhed 2858165002 1 $2E W3 28480 8E601-60C41
ALuR2 5564143037 2 SEE ¥3 28480 36€01=60837
Lilwe 4649160018 2 SEE Wb 2848C 28601=60038
Ll 88841= 400460 2 SEE Wil 2348C 86£C1=69040
&£134%7 886160049 2 SEE w17 2848¢ 866C1=6UC4S
£4inls 8844165086 2 SEE 118 2648C 86601-62086
(Y% 86481560022 1 FLLTER ASLY:OUAL 28480 8£601-6GC22
81241 12500902 CONMECTORIRF BULKHEAD 15558 11C4/D
41242 1250=C9501 CCARECTORSPF BULKHEAD 15558 110470
21243 1250=0901 CIKNECTQRIRF BULKHEARD 1555¢€ 11c4/0
aL246 1250=6902 CONNECTORSRF BULKHEAD 15558 110470
atanpl 866C1=30004 L CGVERIDUAL FILTER 2868¢ 86601=11CC4
212192 866C1-00025 3 GASFET 28480 86661=0C925
a120p3 28661=20027 1 STRIPLINE=455 2848G 86601-20027
a12Mps 86601-20028 3 SYRIPLINE=500 28480 866(1=20628
a12mp5 06601-20030 1 INSERT=455 2848¢ 86601-2€C30
A12KP6 866C1=23031 1 INSERT=S5(C 28480 866C1=26031
A12#p7 86601=20034 1 HCUSINGIDUAL FILTER 28488 86601-20034
A12KP8 96601-40003 2 BCITON=455 DIEL 2848¢ 86601~4C0C3
ar2mup8 866C1=49005 2 BOTTCA=500 OLEL 28480 86601-4G305
al2al BAND PASS FILTEASS500 AHL
al2alc: 0222=0485 CivaR AIR 10 PF 2848¢C 0121=C465
Ar2a1cz 0121=0465 CivaR AIR 10 PF 28480 C121=0465
AL242 BAND PASS FI.TERI43M=460 MHZ
Al242€1 0121=0465 C:¥AR AIR 10 PF 28480 G121=04&5
A1282C2 0121~0665 CtVAR AIR 16 PF 28480 0121=C465
a12a2¢3 L128=0455 CIVAR AIR 20 PF 28480 0121=C465
A12A2C4 G121=0465 CIVAR AIR 10 PF 28485 0121=-0465
A1242C5 0121=0465 CiVAR ALR 10 PF 2848¢C 6121=C465
41242C6 0121=0465 C:VAR ALR 10 PF 2848¢ C121~0465
al2a2c7 0121=5 465 CIVAR AIR 10 PF 2848¢ GL2Y=C465
a13 866¢1-60039 L ATTENUATOR ASSY:S SECTICN 28480 86601=60039
FOR GPTION GO1, OMIT ai3.
ais 8560160021 ] FILYER ASSYILOW PASS 28480 36601-60821
al4cl 01602150 CIFXC MICA 33 PF S8 2848¢ 0160=2150
AReC2 0160-2257 1 CIFXD CER 10 PF 5% SCOVOCH 72982 301=0C0=CONO=1004
Al4C3 Gl6g=2308 1 CIEXC RICA 35 PF 5% 2848C C160=2368
Al4Cé Q1a0=2200 L CEFXD KICA &3 PF 3% 12136 AOM1SE4ICUIC
a14C5 Olat=2199 CIFXD MICA 30 PF 5% 300vDCW 28480 Clec=2359
al4Ce 0160¢~2199 CIFAD MICA 30 PF 33 300V0CH 28480 C166=2199
Al4C7 0160-2265 1 C3EMD CER 22 PF 5% S00VOCH 72982 3CI=NPG=22PF
AlstLl 86404~80001 1 CCILIEXD &7 2848¢ 8660180001
Al4s2 266¢I~80002 i CoILs2 1 28480 8480182002
A3aL3 266C1=80003 1 (TIIRFUIVE | 2843¢ 86605-80003
A 14MP1 84691~80030 3 BOARD A5S¥aLgM P23E PILTER 2948¢ 2660165010
A16HP2 Thogm20642 1 CANIAZCTANGULAR 0.9%4% % £.344% a6ty HU=3TSAmCARCRE-HTD
Akaup3 1551 4=0095 X BRACKET 2 SEL 20668 10514=000%
A1y 123G~3021 2 CONSECTORCRE SU OHM FMAP QN Tese 30491 Ole(a3q018
ai4u3d 1259=3021 CUNNECTORIRE % OMK SNab G TYPE 88291 Si=Codmball
Ad4HP Y 8660%-00627_ 3 saniL® FILTEA 28990 86601-0002?
213 805144~ 004/M58 i ALRERILUBLE BAL ANCED 288y 103144006/ M28
ale HIFA~0BT 5% 2 MIXER DOUBLE BALANCED 28480 (05 16A-0PT Q0%
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Model  86601A

Table 6-3. Replaceable Parts

\ D“‘h'. nce ]HZP Part Number] Qty Description !lel Wifr Part Number
a7 1051 44- 005 .
My XER-DOUBLE BALANCED 28480 10514A- 004
als 86651-823091 ) 3 WIRENG MARNESS:MAIN 2848¢C 86601-60091
ArBNPL 1200-0C63 1?7 LUGSCRINP 2848C 120G=0063
Al84P2 1251=-2262 2 CONNKECTORIPC(Z X 10)20 CONTACTS 16530 251=10=3C-400
ALSMP3 1251-3087 CONTACTIR € P CONNECTOR B16 FEMALE 81312 100~05085
AL8HPY 5320=-C176 17 IARSULATOR FOR SNAP=ON PINS 28480 5020~C176
Al9 866C1-60089 2 CABLE ASSY GRAY/YEL 2848C 86601-60089
AlSue 8656C1~-60030 1 SEE W& 2848C 86601-66030
Al9u8 86601=-60069 2 SEE W8 28480 B86601=6CC69
ALY 86601-606068 2 SEE W9 2848C 86601-60068
AlSN10 866C1=-50071 2 SEE W10 28480 86601-60071
Al9wWi3 86601-60032 2 SEE W13 28480 85601~-30032
Al9N19 B6601=-62070 2 SEE W19 28480 86601-60070
Wl 86601-60041 CABLE ASSY:WHITE/GREEN 28490 866C1-60041
W2 86601-60035 1 CABLE ASSY:GRAY 2848u 86601-69035
w3 866G1=60037 CABLE ASSY:WHITE/RED 28480 86601~-60037
kb B660]1-60CB% CABLE ASSY GRAY/YEL 28480 86601-60009
w5 B46601-60029 1 CABLE ASSY:GRAY/ORANGE 28480 86601-60029
wo 86601=60038 CABLE ASSY3WHITE/ORANGE 28480 86601-600386
6T 86501=60034 1 CABLE ASSYIGRAY 28480 86601-60034
w8 866€1-60069 CABLE ASSYSGRAY/WHI E 28480 86601=60069
w9 866C1-62068 CABLE ASSY:IGRAY/BLACK 28480 B66C1-60068
wlo 86601=600T71 CABLE ASSY:GRAY/GREEN 28480 86601-60071
Wil 865601=-60040 CABLE ASSYIWHITE/YELLOW 28480 866C1-60040
wi2 86601-6Q036 1 CABLE ASSY:IGRAY 2848¢C 86601-60036
wi3 86601=60032 CABLE ASSY3IGRAYZBLUE 28480 86601-30032
wis 86601=-60027 1 CABLE ASSY:GRAY/RED 28480 B6601-60027
Wls 86AC1-60026 1 CABLE ASSY3IGRAY/BRONN 28480 8660160026
di6 866C1~60059 1 CABLE ASSYSATITENUATOR, GRAY 28480 866C1-60059
wie 0 {(FOR OPTION 00))
wie 866G1~60028 ) CABLE ASSYIATTVENUATOR, GRAY 28480 a}scx-eoozc
wle FCR OPTLION 001 OMIY 88601=800286
wl? 866C1~ 60049 CABLE ASSYIGRAY/ORANGE 2848C 86601-60049
w18 83601~060086 CABLE ASSYIWMITE/GREEN 28480 86601-60086
wie 66601-6007C CABLE ASSY1GRAY/VIOLET 28480 666C1=-60070
XAT -1 1251=2530 3 CONMECTCRIPC EDGE(2 X 6)12 CONTACT 71785 251=06=3(=400
XAT -2 1251=2262 CONNECTORIPC(Z X L0120 CONTACTS 1653¢ 251=10=30~400
MISCELLANEOUS
V370-1049 3 KNOBIRND JADE GRAY FOR 0.125" D!A SHAFY 2848C 0370~1C8%
0370-2108 1 KNUBIBAR W/SKIRTs JADE GRAY 2848 0370-21G8
1250-09%4 1 BOOY:RF CONNECTOR 62460 131=150
FOR OPTION 001 ONLY
125¢=091% 1 CONTACT2RF CONNECTOR 02606C 131=149
SO0R OPTICN OC1 ONLY
7120-0004 i HAMEPLATE 3SERLAL 26480 7220~0004
T12a=1688 3 LABEL £ 104 HGDELZOPT LON) 28480 712¢-1688
5C40=03D6 1 INSULATOR 2848C 5040=03C6
FOR OPTION 001 ONLY
08555-20093 1 CENVER CONDUCTOR 28484 06855520053
£0R OPTICN 001 ONLY
0u559-20094 3 BV BULAHEAD 20668 08%%5=-20096
FGH OPTIGN QOB ONLY
Gelol=202? ) KHSULAYOR 20480 COI6L=2027
FUR OPVEGH 003 0N v i
86601=00003 i PAKL oF RUNT T @OHO1-DU01
FO8 STRMLART JmhYRURERT UMay
$6001-GODGE 1 MUY aRETER T T “ﬁﬁ@l"f]buﬁﬁ‘
B0 0 E~BRS |} paalEi Tomiath SOABE D660 = 20606
26640001 H Y LA 11T HeLOA-DHTLS
Gan Gl 00 Re ) aRaLecTead TEmiaion Pt A #on6ii=00ats
FOB HYARGARYD L6LTRURENT (@Y "
Bl ~000249 i Phng g o4 BT 1848¢ G 0l=-00628
Fal P LGk QU) Y X
G604 b B0GEY i CEVER DT EN FULT 19 BEROLDLOL %
Bat be 20D 5O i CHBLULT BOk A%y IR T
fhen i ntendie thod T Shis Baelann for erderiog #
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Model 86601A
Table 6-3. Replaceable Parts

Oty Description Code | Mfr Part Number
S4ACE~300LY 2 EXTRUSIGNE SHIELD 2843C 86601-20013
B54GE~20G14 1 EXTOUSIONTERD PLATE 2846C 86601~2C014
$4401~230015 2 EXTRUSICNIDIVIOER 2848C 86601-20C15
8£631~20016 i FRARESFACHT PANEL 28480 88621-20016
B4861I~ 20050 1 PANEL SREAR 2848C 86601~20018
846601~20019 1 STUD LAYTCH 2848C 86601=2C019
866C1~20020 1 VASHERILATCH 2848C 26601-20020
866C1~20051 1 uINCCu 28480 8€601-2C051
£26601-48017 1 SCREWIKETER ADJUST 2848C 866C1-40017

6-12 Bee introduciion to this weetion for ordering information



Model 86601A Sglanaalin Feels
Table 6-3. Replaceable Parts
Desianatio lHPPanNumber Qty Description m":l Mfr Part Number
A3 86601-60029 1 FEED~BACK ANPLIFIER ASSY 28480 86601-60019
AL G186~-0056 2 CIFXD AL ELECT 50 UF ¢75-10% 25DCH s62¢ 300506G025CC2-DSH
A2 0180-0058 CIFXD AL ELECT 50 UF +7%~10% 25vDCH 56285 30C5066025CC2-DSK
a3 0160~2204 1 CIFXD WICA 100PF 5% 72136 ROM15F101J3C
A3C4 3149-0198 2 C1FX0 NICA 200 PF 5% 12136 ROF15F201J3C
A3CS 0160-2199 1 C:FXD NICA 30 PF 5% 300VO0CW 28480 0160-2159
a3c6 0160-3452 1 CtFXD DISC CER 0.02 UF 20X 100VOCH 56285 €0238101H2031525~COH
A3C7 0186-1733 1 C3FXD ELECT 0.22 UF 108 35VDCW 28a8¢C 0180~1735
A3C8 0180-0116 1 CIFXD ELECT 6.4 UF 10X 35VDCH 56285 1500685X903582=0Y5
A3C9 0160-0158 z CSFXD NY 0.0056 UF 10X 200VOCY 56285 152P5€252-PTS
A3C10 0160-3063 5 C3FXD MICA 390 PF 5% 300.0CH 00853 RDK19F391J35S
A3C1L 0160~3063 CIFXD NICA 390 PF 5K 300VOCW 00853 ROMI9F391J3S
A3C12 0160=3C63 CIFXD MICA 390 PF 5% 300VOCH 00853 ROM1SF35143S
A313 C14C=3063 CIFXD MICA 390 PF 5% 300VDCW 00853 RDHL9F39143S
A3C14 016G-3¢63 C3FXD KICA 390 PF ST 300VOCW 00853 ROML9FIS1J3S
A3C1S 016C=3744 13 C:CER FEED=THRU 1000 PF 200VOCH 72982 2425~C0C~-X5U0-1022
A3CRL 1902-0041 2 DIQUE:BREAKDONN 5.11V 5% 04713 $110939~58
A3CRZ 1902-3036 1 DIODE:BREAKDONN 3.16¥ 5% 04713 $119935-38
A3J1 1250-0961 s CONNECTORSRF BULKHEAD 15556 11¢4/D
A2 1250=-0901 CONNECTORIRF BULKHEAD 15558 110440
AaLl 9140-1058 1 COIL/CHOKE 1 UH 2848C 9140~1058
A2 9140-0237 3 COILIFXD 200 UH 5% 2848C 9140-0237
A3 9146=0237 COILIFXD 200 UM 5% 28480 9140~0237
A3L4 9140-0237 COIL:FXD 200 UH 5% 2848C 9140~0227
A3LS 9100=1667 1 COIL/CHOKE 3900 UM 5% 82162 24~1313-20J
A3NPL 866C1-U0025 1 SKET 28480 86601-00025
A3MP2 86601-60004% 1 BOARD ASSYIFEED=BACK AMPLIFIER 28480 86601-6C004
A3l 185522020 3 TSTRISI FET N=CHANNEL 2848C 1855-€020
A3Q2 1853-0020 3 TSTR3S3 PNPISELECTED FROM 2N3702) 28480 18530020
A3Q3 1853-0020 TSTR3SS PNPISELECTED FROM 2N3702) 2848C 1853-002¢C
A3Q4 1854=0071 5 TSTRSI NPNUSELECTED FRCM 2N3704) 28480 1854=C071
A305 1B54=0071 TSTR1S] NPNISELECTED FRON 213704) 28480 1854~2671
a3de 1855-0020 TSTRISI FET N=CHANNEL 28480 1855-0C20
A3Q7 1855=0020 TSTRISI FET N=CHANNEL 20480 18556023
A3Q8 1654=2072 TSTRESE NPN{SELECTED FROM ZN3704) 28480 1854=C571
A3Q9 1853=0620 TSTRESE PLPISELECTED FROM 2N3702) 28480 16530020
A3RL 0696=3150 1 RIFXD MET FLM <o37TK OWM 1S 176N 28480 C656=3150
A3RZ 0698=0083 1 NET FLN 1.96K OHN 1% 1/8W 2048C £696-0383
A3R3 0698=3157 ¢ MET FLK 1946K CYR LR L/8H 28460 0690=3157
A3R4 0757=0442 3 NET FLW 10,0K OWi 18 L/8N 28480 0157-0442
AJRS 07570442 MET FLW 10.0K GHM 1S L/0W 20604 0757~Cee2
AJRG 07570442 RIFHD MEY FLM L0oOK OHM 1K 1/8M 28480 0757=C442
A3R? 0698-3153 3 RIFAD MET FLM 3.93K OkM 1% L/6K 28480 0698-3153
A3R8 0696-3159 1 RIEND MET FLM 26.MK OHW 1% L/0W 28480 0690=-3159
A3R9 0698=-0083 RIFKD MET FLK Lo96K OMM I8 170U 20600 Ce9i=0083
A3R10 0757~0200 4 AIFXD MET FLH 1K ONM A8 L/6W 2848C 0757-C280
A3RLL G157-0260 RIFAD MET FLW 1K OMN LT L/8W 26480 0757=0280
ASR1Z 6757=Ceds 2 RIFND MET FLM S.11K OMK 3B L/6M 20680 0757=0438
A3R13 0690=3553 MET LM 3.83K QMM LS L/8W 2846¢ 0696-3153
AMR1e 0757=C438 RIFXD MET FLW S.11K DMK 18 1/8W 26480 0757-0438
A3R1S 0757-0401 2 RIFXD MET FLW 100 OHR 1% 370¥ 2848C 0751-04G1
AIRL6 0690=0085 3 RSFXD MET FLK 2.61K QWM 48 /0N 26400 0696=2009
ABRLY 0696=318), 5 RIFXD MET FLN 2,876 OMA 4% L/6W 26460 06%6=3151
ABR10 0690=2157 REFND HET FLN 19.5K OWA 1S L/6W 26460 0490=3157
A3AL9 071570401 KIEND WET FLW 100 ONM 18 B76W 2840C 0VS7=06Ck
A3n20 0157-0447 ] RLEKD MET FLH LeoZK OWA LT L/0N zesen 07510447
YN 06983151 RIFKD MET FLR B.BBK OWM 1% A70M 28600 Co96~8103
AUl 1820-0470 1 BCL0P, AMP. HI=$HEE0 o163 UIETT15398
a5 86601~00016 ) HOMRAMON B55Y fuene 8660245010
(3.1 Ghot-Bone ] COFhD CHR BUDH PP SOO~ENE POOYHIM pre D i 0B
A4 i B0 %0) VNS WA B0 E 4 i
Laad Ll bk COMAL VUi nP GASNAD 19UGE 1apese
sl e i CONRBLYON IR BULEHILAD 48564 116850
wamoL [ T i COYGE IRBBUL S OB SHEY LabLi~20Ga 7
AfAL G Im6I00Y ) BOMID B5EY (LD LT R by [T Y
Snalts i 406 ¥ LbEL LU Lolb PF L0R RIOVBLY s e ket
ASRLCH GhImg 0% i PRl SRCA DG $F BB BEDVOLe Ppwe Bdh RS

s s Wik aprbbem Sey evvdinaig Wl arRTInn
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Table 6-3. Replaceable Parts

Moddl 86601A

HERZLS DisO=2 236 2 CIFA CER 1.0 PF S00VOCH 12982 301=000-CON0~-203C
50406 Gi40=3450 CtFUD CER 1040 #F 108 250V0CW 56285 CC6TF251F102K522-COH
MERITS 8 Us~232T C3FXD CER 1600 PF 208 100VOCwW 96733 B1C4aX102K
A543LH DU40=3456 C3FX0 CER 1000 PF 108 250VDCW 56285 CC6TF251F102KS$22-C0H
HERETT 31852238 C3F5D CER 1.0 #F SOOVDCW 72982 3C1~0C0=-COKG~1C9C
BERICSH CEG=3456 C3FAD CER 1C00 PF 108 230VOCW 56285 CO6TF251F102K522=-C0H
BSALER £160=2321 C3FXD CER 1000 PF 203 10QVDCW 96733 B1CABXII2N
EECID ©160=2321 C3FXD CER 1000 PF 208 100VOCW 96733 B1C4BXIC2N
A343L28 £140-2238 1 C3FAD CER 1.5 PF 500VDCW 72982 3€1=08C=CCKG~159C
A5A1C3Z G260~3456 C3FXD CER 1000 PF 10% 250VOCW 56285 CO67E251F102KS22=COH
A345C13 0160-2327 C3FXD CER 10CC PF 208 100VOCW 96733 810481162
A541C14 01860~3456 C3FAD CER 10GU PF 10% 250VOCH 56235 CO6TF251F 102K$22=COH
ASA1£15 0160-2237 1 C3FX0 CER L.2¢/=y.25 PF SGIVOCH 72982 3G1=340-CCK0=129C
454116 016C=3456 C3FXD CER 1000 PF 108 250VLCH 56285 C067F251F102KS22~COH
ASA1CL? 0168-2327 C3FXD CER 1000 PF 20% 100YDCW 96733 81C4BX1020
ASALEL ©9460-2070 1 HIXERZI500 MHZ 2848¢ 056C~=2070
asalLl 9100-2247 1 COIL:FXD RF 0.10 UH 10% 2848C 9100-2247
ASALL2 9140=0158 1 COILIFXD RF 1 UK 10% §9800 1025=20
AS5A101 18540345 4 TSTIRISI NPN 80131 2N517§
ASA1Q2 1854~0345 TSYR2S1 NPN 80131 2NS17S
A5A1Q3 1854=0345 TSTRISI MPN 80131 2K5179
ASA1Q4 1854=0345 TSTR:SI NPN 80131 2NS517S
AS5A1R1 0757=0439 & R3FXD MET FLM 6.81K ONM 13 1/78W 28450 0757-C43%
A5A1R2 0498=3151 RIFXD MET FLV 2.87K OHM 1% 1/8W 2848C 0698=-3151
AS5A1R3 0698~7195 1 R:FXD MET FLM 19.6 OHM 2% 1/8W 28480 C6968-7155
ASALRG 0698=3440 4 R:FXD MEY FLM 196 OHM 1% 1/8u 28480 0698~3440
ASALRS 0757=€439 RIFXD MEY FLM 6.81K OHM 1% 1/8W 28480 C157-C436
ASA1RS 0698~3151 RsFXD HEVT FLM 2.87K CHM 1% 1/8W 28489 0658=~3151
ASALIRT 0698=3440 RIFXD MEY FLM 196 OHM 1% 1/8w 28648¢C C698=-3440
ASAlR8 0157=0439 RzFXD MEY FLM 6.81K OHM 1% 1/8w 2848¢C 0757=043¢S
ASALIRS 0898=3151 RIFXD MET FLM 2.8TK OHM 1X 1/EW 28480 0698~3151
AS5A1RLO 0695=3440 RIFXD MET FLM 196 OHR 1% 1/8¢ 2848¢C 0€98=3440
ASALRIL 0157=0439 RIFXD MET FLM 6.81K OHM 1X 1/8W 2848C 0757=C439
ASALRLIZ C698=3151 RFXD MET FLM 2.87K OHM 1T 1/8W 2848¢ 0698=3151
AS541R13 0698=3440 R:FXD MET FLW 1956 OHM 13 1/8MW 2848C (698=3440
ASALRLS 0698=343¢E 2 RIFXD MET FLM 247 OHM 13 L/8W 28430 U698-3438
ASALR1S 0698=~3435 1 R:FXD MET FLM 38.3 OHM 1X 1/8% 2848¢ G698=3435
ASALRLS 0698~3438 RIFXD MET FLM 147 OHM 1% L1/86% 28480 C658=3438
ASAZ 84601-60020 1 FILVYERILON PASS 600 MHZ 284306 86661~60020
A9 a546C1-60065 1 BOARD ASSYIREFERENCE 28480 86601=6CC05
ASClL 016y-2226 1 C3FXD MICA 2200 PF 5% 300VDCW 2868¢ 0160-2226
AqcR} 1%02=0041 UIODEZBREAKDCSEN 5.11iV 5% Q4713 521093558
ACK2 1991-0025 s DICDE:SILICCA LOOMAZLY Q7263 FD 2387
A9K1 $490=0310 & RELAYSREED 1 FORM A 0.5 AMP 1583¢ RA3C231051
A9 2 G49C=0916 RELAYIREED L FORM A 0.5 AMP 15636 RA3C231051
A3 049C=~5916 RELAYIREED 1 FORM A 0.5 ANP 1563¢ RA3C231051
AKRS 049C=0916 RELAYIREED L FORM A 0.5 AMP 1563¢ RA3G231¢51
A9KS 0490=-0S16 RELAYIREED 1 FORM A 0.5 AMP 15636 RA30231¢51
ASK6 04%2¢=0%16 RELAYIREED 1 FORM A 0.5 AMP 1503¢ RA30271051
A9Q1L 1854=0071 FSTRISI NPN(SELECTED FROM 2N3704) 28480 1854=C0 71
a9Q2 1853=0015 5 TiTRISI PNP 80131 2N364¢
4993 1853-0015 TSTRISL PNP 80131 2N3640
A994 18930322 4 TSTRSSI PNP 80131 2N2946A
A9Q3 £853~0015 TSTRIS1 PNP 89L310 2N3640
4996 1853=0322 TSTRSSI PNP 89131 2N2946A
a9G7 1853~CC15 TSTR:SL PN@ ac13i 2ND6AL
4998 18530322 TSTR:ST ONP 80131 229404
a%49 1833=0013 TSTA:SE PNP 8613l aNdesq
49910 1884=COT TSTR:SE NPNISELECTED ERCM 2M3734) 2048¢ 1854-CC78
a9Q11 | 1853=0322 TSTR:SE PNP [DLE VY 2N29444
aoml 2105-2633 2 RIVAR CERWET LK QMM 10T LIN 272w 2040¢ | 2000=209)
2 0757068 3 RIFAD MET FLM 649 CHM 43 1/8W 28408 0197=¢al0
“9IR3 2100=7633 R:vAR CERMET LK QWA 10% LIN LA2w 28488 210 0=2033
4984 075720442 4 ABAD MET PLA 1J.0% OWM 18 6/0W 2848¢C 0757=Ce82
AR5 L 1570042 RIPRE MET FLM 00K GRM LT K40 20486 G193 2=0442
A6 | J698-4083 RIFAE MET FLM R.96K Owit 48 L7@w 20496 LLLTerCTT
il C698=003% RIFKO NETY PLI L.D6K GHM IR L/9w 26480 696=¢023
Agng AGVG=4400 2 RERKG FLM LL5 WM L8 LSBW 43498 0690= 4486
asae 06P8=0403 { RIFKD MET FLB 596K GiM kS 1/ 28480 ¢696-0033

See introduction to this seetion for aedering information



Modd 86601A

Table 6-3. Replaceable Parts
"‘“"'““. HP Part Number] Qty Description Mfr Bifr Part Number
A9210 CoS=~o44d2 1 RIFAD FLR 17.,4K 0N 13 ll&l 2848¢C 658-4482
ASR11L L69E=0426 RIFXD FLP 115 OHW 1X 1/8W 2848C 0E58~4926
ASRLI2 Co98=0283 RIFXD MET FLK 1.96K OHM IX 1/6w 2848¢C 06SE6~0083
A9R13 C698=3426 2 RIFXD FLN 232 OKM 1% 1/78W 28487 0658=3486
AR14 5757=C28u RIFXD MET FLM 1K CHM 13 1/8w 28480 €757-0280
A9R1S 0698=L383 RIFXD MET FLN 1.96K OHM 1X 1/8% 284ec €698-G383
AIRLE J698=3498 1 RIFXD MET FLM 3.66K CHN 1% 1/8u 2848¢C G&56~3498
ASRLY C698=3480 R:FXD FLF 232 OWM 1% 1/64 28480 C656~3486
ASR18 Co98=Cus3 RIFXD MET FLP 1.96XK OHM 1X 1/6w 28480 £656=3083
A9R19 C698=351C 2 RIFXD MET FLF 453 OHM 1% L/8W 2848C C696~351C
AIR25 C698=-C083 RIFXD MET FLM 1.96K OHM 1T 178w 2648 4£698=0G83
A9R21 $698=3154 1 RIFXD MET FLM 4.22K OHN 1% L/8W 2848C C€98~3154
A9R22 C698=3510 RIFXD MET FLM 453 CHN L% 1/8W 28480 G698=3510
A9R23 2698=I383 RSFXD MET FLM 1.,96K OHM 1% 1/8w 2843C G658=0C83
ASR24 G696=3495 2 RIFXD MET FLM 866 GHM 1% 1/8W 2B48¢C 0€59~34S5
A9R25 2658-~0533 RIFXD MET FLM 1.96K CHM 13 1/BN 28480 C698~0C83
AYR26 0698=443L 1 RIFXD FLM 1.91K CHM 1X 1/3W 2848L C668=4430
A9R27 S698=3495 RIFXD MET FLM 866 UHM 13 L/ow 2848L G668=34S5
A9R28 V157T=028v RIFXD HET FLM 1K OHM IX L1/BW 28486¢ C15™=C28C
A9R29 2757=U442 REFXD MET FLM 10.0K OHM 1% 173w 2848C LT5T~C442
ASK30 21u(=2522 1 RIVAR CERMET LCK CHM 10T LIN L/2w 284BC 21Ca~2522
A9R3L €LoS8=3453 1 RIFXD MET FLM 196K GHM 1% 1/8W 2848BC 0658=~3453
A9R32 Ue9B=34406 1 RIFXD MEY FLM 383 OHM 1% 1/6W 20480 J65B=3446
A9UL 182C=0201 1 INTEGRATEC CIRCUIT:UPERATJONAL AMPL Q4713 MC143S6
, .
Table 6-4. Manufacturer’s Code List
MFR 1
NO. MANUFACTURER NAME \DORESS COnE
31121 ALLEN BRAOLEY €O MILWAUREE, W1S. 53206
01295  TEXAS INSTRUMENTS INC. SEMICUNUUCTOR COMPONENTS DIVe DALLAS, TEX. 75231
r2114  FERROXCUBE CORP, SAUGERTIES, Na¥. 12677
926"0  AMPHENCL CORP. BROADVIEW, Itl, 60153
02875  HUDSUN TOOL € DIE CO. NEWARK, Nodo cT108
c4T13  MOTORULA SEMICONOUCTOR PRODAINC PHOENTKy ARLZ, esnce
37263  FAIRCHILD CAMERSA & INST, CORP, SEMICONDUCYOR DIV, MOUNTAIN VIEWs CALIF. 94040
15558  MICON ELECTRONICS INC, GARDEN CITV LONG I1Se0 Ne¥e 1483¢C
15636  ELEC=TROL INCe NORTHRIDGE, CALIF. 91325
18324  SIGNETICS CORP, SUMNYVALE, CALIF. 94086
2848C  HEWLETT=PACKARD CU. CORPORATE HQ YOUR NEAREST WP OFF ICE
56289  SPRAGUE ELECTPIC CO. Neo ADAMS, MASS. 01267
71785  CINCW MFZ, CO. DIV TRw INC. ELK GROVE VILLAGEs ILL.
72136 ELECTRO MOTIVE MFG. CO. INCo WILLIMANTIC, CONN. 06226
72028  GUDEMAN DIV. GULTUN IND. INC. CHICAGO, fLL. 6061¢
12902 EALE TECHNOLQGICAL PROD,. INC, ERI1E, Pay 16812
76868  AMPHENOL CORP. RF DIV, DANBURY, CONN ce810
76930  CINCH MOMADNOGR MILLS OIVe Thw INCo CITY UF INDUBYRY. CALIE, Gi766
760086  OAK MEGs COs OIVe AR ELECYRU/NETICS COKP. LRYBYAL LARE, TLlo 60016
BGOIL  MEPLQ NIV, SEESIONS CLUCK €A MORAESTONN, Modo 0796
BOLIL  ELEBCTAUNIC INOUSTHEES ASSUCIATIUN WALHENGYON Dol n0r0e
01312 wINCHESTER utcmwcs Olve LITION INDe NG, aanviLe e (UMY, 06779
G2162  AIACO SPHER ALECT, COM DY BD1be Pa, enoy
90735 AN FERANANDOD m.&cv. um. €0, Bht FERMANOD. (01 18, aidel
96290 SEALECTRO CYn® HARARONOER o BoV, tobee
49830  DELEVAN LLECTRONICH CCWP, €o AURLER, BoVe 1aru2

e brtradution G e adctn b orderig inTwisatiog
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8003%

OATLE

04713

15536
RIBGES5E430J3C T2u36
RIMLSFLOLJ3C 72236
R2846~1 15636
SNT40ON 02295
SNT4T4N 01295
$210939-134 04713
S7109395-38 04713
01400198 28480
03.60-0157 28480
01600158 28480
0160-2055 28480
0160-2159 28480
0L60-2200 28480
0160-2204 28480
0160-2208 28480
0160~ 2226 28480
0160-2236 28480
QL50~-2265 28480
01.60~2306 28480
0160~-2327 28480
016G-2437 28480
0160~3036 28480
CLE0-344T7 28480
QL60-3450 28480
60-3878 28480
CLT2-0040 28480
0580~0058 28480

6-16

TABLE 6-5

CROSS REFERENCE INDEX

NATIONAL
STOCK
NUMBER

5010-00-244-7171
5910-01-022-6482
5062-00-252-0225
5062-00-455-1814
5945-00-233-1542
5910-00-195-4107
5910-00-463-5949
5945-00-448-6876
5962-00-865-4625
5962-00-106-4287
5961-00-912-3099
5061-00-350-2205
5910-00-914-2605
5910-00-961-9591
5910-00-497-7598
5010-00-211-1611
5010-00-244-7164
5910-00-195-4107
5910-00-463-5949
5910-00-430-5685
5910-00-885-6540
5010-00-444-6724
5910-00-444-6725
5910-00-883-6281
5010-00-244-7171
5910-00-431-3956

5940-00-138-1326
5910-00-913-0802

5910-01-014-2874
5910-00-348-2617
5910-00-829-0245
5910-00-027-7069

PART NUMBER-NATIONAL STOCK NUMBER

PART
NUMBER IFSCM .
i
0180-0126 28480
01800197 28480
(1280-0228 28480
0L80~1735 28480
0683-0565 28480
0698-0082 28480
0698-0083 28480
0698-0085 28480
0698-31.32 28480
0598-3150 28480
0698-315% 28480
0698-3153 28480
0698-3154 28480
0693-3157 26480
0698-3158 28480
0698-3159 28480
0698-3161 28480
0698-3429 28480
0698-3430 28480
0698-3438 28480
0698-3440 28480
0698-3443 28480
0698~-3446 28480
0698-3453 28480
0698-3498 28480
0658-3510 28480
0698-7195 28480
0698-7229 28480
0757-0059 28480
0757-0180 28480
Q7570274 28480
oTS?-0280 26480

NATIONAL
STOCK
NUMBER

5910-00-809-4701
5910-00-850-5355
5910-00-719-9907
5910-00-430-6016
5905-00-931-1066
5905-00-974-6075
5905-00-407-0052
5905-00-998-1814
5905-00-828-0388
5905-00-481-1357
5905-00-246-8634
5905-00-974-6081
5905-00-891-4215
5905-00-433-6904
5905-00-858-8927
5905-00-407-0053
5905-00-974-6082
5905-00-407-0075
5905-00-420-7136
5905-0-974-6080
5905-00-828-0377
5905-00-194-0341
5905-00-974-6083
5905-00-078-1548
5905-00-478-2244
5905-00-407-0107
5905-00-161-8921
5905-01-009-7560
5905-00-830-6677
5905-00-972-4907
5905-00-858-9105
5905-00-853-8190
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TABLE 65
PART NUMBER-NATIONAL STOCK NUMBER
CROSS REFERENCE INDEX

- o Big
NUMBER FSCM NUMBER NUMBER FsScMm NUMBER

.l | — : - —
0757-0250 " 28480 5905-00-858-8826 131249 02060 5999-00-479-8176
0757-029% 28480 5905-00-974-5709 18200054 28480 5962-00-138-5248
0757-0316 26480 5905-00-981-7475 1820-0077 28480 5962-00-138-5250
0757-0317 28480 5905-00-244-7189 1820-0201 28480 5962-00-252-0225
07570346 28480 5905-00-998-1906 1853-0015 28480 5961-00-927-0845
0757-03% 28480 5905-00-412-4036 1853-0020 28480 5961-00-904-2540
0757-0399 28480 5905-00-929-7774 1853-0213 28480 5961-00-937-1409
0757-040% 28400 5905-00-981-7529 1854-007 28480 5961-00-137-4608
0757-0402 28480 5905-00-405-8091 1854-0247 28480 5961-00-464-4049
0757-0405 28480 5905-00-493-0738 1854-0345 28480 5961-00-401-0507
0757-0417 28480 5905-00-858-9417 1854-0361 28480 5961-00-400-5973
07570418 28480 5905-00-412-4037 18540404 28480 5961-00-408-9807
07570421 28480 5905-00-891-4219 1855-0020 28480 5961-00-105-8867
0757-0438 28480 5905-00-929-2529 1901-0025 28480 5961-00-978-7468
0757-0439 28480 5905-00-990-0303 1901-0535 28480 5961-00-451-8685
0757-0442 28480 5905-00-998-1792 1902-0041 28480 5961-00-858-7372
0757-0447 28480 5905-00-981-7530 1902-0048 28480 5961-00-912-3099
07570458 28480 5905-00-494-4628 1902-3036 28480 5961-00-350-2205
0757-0461, 28480 5905-00-089-7577 1910-0016 28480 5961-00-954-9182
07570465 26480 5905-00-904-4412 23640 80131 5961-00-927-0845
0757-1000 26480 5905-00-057-8480 24236 80131 5961-00-937-1409
0757-10% 28480 5905-00-917-0580 2N4239 80131 5961-00-400-5973
08555-20093 28480 5999-00-08-8444 25179 80131 5961-00-401-0507
08660-80005 28480 5950-00-443-9518 2100-1754 28480 5905-00-407-0077
2025-20 79800 5950-00-059-5920 2100-1755 28480 5905-00-407-0078
1200-0063 20460 5990-00-937-4420 2200-1759 20480 5905-00-221-7472
2205-0003 26480 5990-00-789-3794 23,00-2413 20680 5905-00-138-5086
1260-090% 26480 5935-00-477-1147 22002522 20480 5905-00-476-5797
1350-0914 20480 5935-00-434-3040 2002632 e 5905-00-476-5718
22532034 28480 5935-00-267-2973 23002533 A0 5905-00-476-5796
42532262 26480 5935-00-026-0952 23,00~ 8335 28480 5905-00-470-3420
12943087 20480 5999-01-079-9981 2620604060 TS 5905-00-405-7709
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" MLUNBER . Psmi

¥ I
2533030300 75785
252-32-30~300 15785
252-15~30-008 7785
5G20~0276 2P480
3040-0306 28480
9L00-2627 28480
9100-2247 28480
9140-02.58 28480
9140-0237 28480
9L70~0029 28480

6-18

TABLE 65

PART NUMBER-NATIONAL ST

CROSS REFERENC

NATIONAL
STOCK
NUMBER

NATIONAL

e

5935-00-267-2973
5935-00-448-2236
5935-00-138-5209
5970-00-531-7134
5970-00-470-7622
5950-00-475-4996
5950-00-405-3735
5950-00-059-5920
5950-00-431-3216
5950-00-406-6419

e
L ad
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SECTION VII

MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section contains information for adapt-
ing this manua to instruments for which the con-
tent does not apply directly.

7-3. To adapt this manual to your instrument,
refer to Table 7-1 and make all of the manual

changes listed opposite your instrument serial num-
ber. Perform these changes in the sequence listed.

7-4. Refer to paragraph 7-8 for manual
changes pertaining to later aerial
numbered instruments.

Table 7-1. Manual changes by Seriadl Number

— Serial Prefix or Numb Make M 1 Changes .——‘ e SeT18) Prefix or NUuMber ammymeee Make Manua! Changes aem
1317A A 1214A A-F

| 1307a  AB 1201A A-G
12504 A-C 1150A A-H
12494 A-D 1110A A-l
1223A A-E

7-5. MANUAL CHANGE INSTRUCT IONS

7-6. Unless otherwise noted, make manual changes in the alphabetical order in which they appear unti) the

serial prefix of your instrument is reached,

7-7.Table 7-3.provides a crrss reference of assemblies to changes.

CHANGE A

Page 8-19, Figure 8-26 (A10 assembly)

Change part number to 86603-60008 and exchange part number to 86601-60104 Refer to Figure 7-2 for
a partial schematic. Component part numbers and reference designators do not change

CHANGE B

Page 8-17, Flgure 8-24 and Table 6-3 (A9 assembly)
M&w .@mﬁm ﬁ@p@w& with mmm«i clrouit, trace

CHANGE C
Table 6-3

1% b 12600001 CLNNBECTOR RF BULKHEAD 15558 1104 1
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CHANGE C (Cont'd)

Tuble 63 (Cont'd)
ABel and ASJ2 to: 1250-0901 CONNECTOR: RF BULKHEAD 15558 1104/D
: B6801-00061. BRACKET: MIXER 28480 88601-00051.
88601-20080, GUIDE: PLUG-IN 28480 86601-20080.
£6601-00052, COVER: HALF 28480 86301-00052.
Add: 86601-00026, BRACKET: MIXER 23480 36601-00006
86601-00029, COVER, OUTER 28480 86601-00029.

CHANGE D

Table 6-3
Change A1M1 part number to 1120-1561 (Option 001 1120-1563)

Page 8-17, Figure 8-24 and Table 6-3 (A3 assembly)
Change A3R4 to 0757-0442 R:IFXD MET FM 100 K OHM 1% 1/8 W.

Page 8-17, Figure 8-24 and Table 6-3 (A9 assembly)
Change A9R32 to 2100-2522 R:VARCERMET 10K OHM 10% LIN 1/2W.

CHANGE E

Page 8-13, Figure 8-17 (A5 assembly)
Move inductive bead A5A1Z1 from the Base of ABA1Ql to the Base of A5A1Q2.

CHANGE F

Page 8-13, Figure 8-17, Table 6-1 and Table 6-3 (A5 assembly)
Change part number to 86601-60064 and exchange part number to 36601-60114.
Delete: A5J4, A5C3, A5A1C10, ASA1R10, ASA1K1.
Relabel the input to A5JL CNTRL, change the wire color code to 80 and make the input symbol 4A.

Connect the lead from A5J1 to A1AS5R9.

NOTE

If your in strument has serial prefix 110A or 1150A do not make
these changes in your manual.

CHANGE G

Table 6-3

Change A1M1 part number to 1120-1545 (Option 001 1120-1553).
Change 86601-00034 to 86601-00001.

86501-00036 to 86601-00002.

86601-00035 to 86601-00028.

86601-200€9 to 86601-20016.

86601-20070 to 36801.20051.

86601-40018 to 8660140017,

3
12

CHANGE H

Pege 8-13, Figure 8-17 and Table 6-1 (A5 assembly)

i Change part number to 36601-60018 and exchange part number to 86601-60106.

Refer to Figure 7.3 for schematic, Pigure 74 for component locations and Table 7-2 for replaceable
7-2
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CHANGE H (Cont'd)

Page 8-17, Figure 8-24 and Table & 1 (A9 assembly)

Change part number to 86601-60005 and exchange part number to 86601-60102.
Refer”to Figure 7-5 for schematic, Figure 7-6 for component locations and Table 7-2 for replaceable

Parts.

Page 8-17, Figure 8-24 and Table 6-1 (A3 assembly)
Change part number to 86601-60019 and exchange part number to 86601-60108.
Refer to Figure 7-7 for schematic, Figure 7-8 for component locations and Table 702 for replaceable

parts.

Page 8-13, Figure 8-17 and Table 6-1
Delete the A20 assembly 86601-60066.

CHANGE |

Page 8-13, Figure 8-17 and Table 6-3 (A4 assembly)
Change A4A1 and A4A2 components as follows:
Cl and C4 to 24 pF 0160-2266 R2 and R6 to 3830 ohms 0698-3153
C2 to .001 uF 0160-3456 R4 and R7 to 215 ohms 0698-3441
C5 and C7 to 1000 pF 0160-2327 Q1 and Q2 to 1854-0431
Delete the inductive bead, Z1, part number 9170-0029 from the base lead of A4A2Q2.

Page 5-2, Paragraph 5-14

Substitute the following procedure.
RF OUTPUT METER CALIBRATION
REFERENCE: Service Sheels 3 and 4.

DESCRIPTION: The rf output meter reading is adjusted at +3 and -7 dBm to ensure tracaing across the
range of the VERNIER conlrol.

SYNTHESIZED SIGNAL

GENERATOR MAINFRAME HP VOLTMETER
R —) |} SECTOK
B || HP 86601A N
L]
colog I T
o MUUULATOR
on
AUXILIARY
BNC TEE
mnBﬁ‘:f

Figure 7-1. RF Output meter Calibration Setup

RECOMMENDED TEST EQUIPMENT:

Broadbsnd Sampling Voltmeter | , HE 34064
BNC Tee Comnector . . . . Co UGRT4B A
OO loed . . . . . . . . . . ., MPls0.a, ©
Extender Cable . . . . . . . , L . HP 1167404 M
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CHANGE | (Cont'd)

RF QUTPUY METER CALIBRATION {cont'd)

1. Ciean the Model 86601A meter face with anti-static solution.
(Recommended: “STATNUL” manufactured by Weston Instruments Inc., Newark, NJ.)
2. Connect the BNC Tee connector to the 86601A OUTPUT, the 50 ohm load and the Broadband
Sampling Voltmeter as shown in Figure 5-1.
3. Set the OUTPUT RANGE switch to +10 dBm and the VERNIER full clockwise.
4 . Set the mainframe center frequency to 50 MHz.
5. Set the REF ADJ control (A9R2) for a +13.5 dBm reading on the Broadband Sampling Voltmeter
6. Adjust the VERNIER control counterclockwise to obtain a reading of +3 dBm on the Broadband
Sampling Voltmeter.
7. Set the MTR ADJ Control (A9R32) for a reading on the Model 86601A output meter of +13 dBm
8. Adjust the VERNIER control counterclockwise for a reading on the Model 86601A output meter
-7 dBm.
9. Set the DET control (A2R34) for a +3 dBm reading on the Broadband Sampling Voltmeter.
10. Repeat steps 5 through 9 until no further adjustment is necessary.
Table 7-2. Assembly-Change Cross Reference Index
Assembly r Change
A B C D E F G H i
Al X X
A3 X X X
A4 X
AL X X F
A8 X X X X
AL0
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Figure 7-2. Partial Logic Schematic
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Figure 7-3. A5 Modulator Assembly 86601-60001
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Manual Changes

ASA2

NOTE 1: L3,4,5,6 ARE
PRINTED CIRCUITS.

Figure 7-4. Modulator Assembly Component Locations
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Figure 7-5.

Reference Assembly
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Figure 7-6. Reference Assembly Component Location
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L REFIR 7O TABLE 8] FOR EXPLARATION OF SYMBOLS
2 INTEGRATED CIRCUIT LOGIC 1S SHORM B9 FIGURE 84
REFIRBICE 03I GRATIONS 1ps]a
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2 sl

vl 9le ofx
Mool

Figure 7-7. Feedback Amplifier
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Figure 7-8. Feedback Amplifier Component Locations
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- Ménual Changes

7-8. The manuad changes given below are for correcting errors and for adapting
the manual to instruments containing improvements made after the printing of the
manual. Make all ERRATA corrections first and thes make ali appropriate serial
number related changes indicated in the table.

r_.s:nd Prefix or Number Make M. 1 Ch ey o Serial Przfix or Number ey Make Manual Changes ——.
1443A 1 B> 1623A 1 shrough 5
1508A 1,2
1620A 1,2,3
1624A 1 through 4
1551A 1 through &
1616A 1 through 6
B> NEW ITEM
ERRATA

Page 1-2, Table 1-1:
“Change the heading “SpuriousSignals” to “Spurious Signals (CW ard AM enly)"”.
Change the heading “Signal-ta-Phase Noise Ratio” to “*Sigaal-te-Phuse Neise Ratio (CW and AM only)”.
Change the heading “ Residual FM" to “Residual FIA (CW and AM enly)”,

Page 4-6, paragraph 4-15:
Change the first sentence of the SPECIFICATION to “ AN non-harmonically related spurious signals (in the CW and
AM modes) are a least 80 dB below the selected output signal.”

Page, paragraph 4-16:
Add the following to the SPECIFICATION sentence “In the CW and AM modes only”.
Page 4-10, paragraph 4-18:
Add the following to the SPECIFICATION sentence “in the CW snd AM ®
Page 4-13, Figure 4-11:
Change the Variable-Phase Generator's cutput (o the sine-wave output connector (ene eonnector to the left of the
output shown),
Page 6-3, Table 6-3:
Change A1M1 HP Part Numbers to 1120-0640 (EXCEPT OPTION 001) end 1120-0542 (OPTION 001 ONLY)
Page 6-5 and 6-6, Table 6-3:
Change the A4 and AB parts list as shown in the table in this sup
Page 6-8, Table 6-3:
Add AZ0, BOBD1-60

aaly™
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Manual Changes
CHANGE 1
Page 6-8:
‘Replace the parts list for the A8 sssembly with the new Monqtms-iimdlthmppkmL
Page 8-21:

Replace Figure 8-27 with the new component location disgram found in this supplement.
Replace Figure 8-28 with the new schematic found in ﬂshnlpphment.
CHANGE 2
Change A1M1 HP Part Number 1120-0540 (EXCEPT OPTION 001) to 1120-0543 (EXCEPT OPTION 001).

CHANGE 3

Page 6-5, Table 6-3:

Change A4A1C1, A4A1C4, A4A2C1, and A4A2C4 to 0160-3875, CAPACITOR FXD 22 pF +50 200 SVDC CER,
28480, 0160-3875.

Add to A4A1 miscellaneous, 1200-0172, 2, INSULATOR XSTR TO-18, 28480, 1200-0172.
Add to A4A2 miscellaneous, 1200-0172, 2, INSULATOR XSTR TO-18, 28480, 1200-0172.

Page 6-6, Table 6-3:

Chlnge A5A1C1, A5A1C4, ABA2C1, and A5A2C5 to 0160-3875, CAPACITOR FXD 22 pF 6% 200 WVDC CER,
28480, 0160-3875.

Delete ASALZ1
Add to A5A1 miscellaneous, 1200-0172, 2, INSULATOR XSTR TO-18, 28480, 1200-0172.
Add to ASA2 miscellaneous, 1200-0172, 2, INSULATOR XSTR TO-18, 28480, 1200-0172.

Page 6-8, Table 6-3;

Ckange ASR5, R6, R16, R16, R25 and R26 to 0683-0335, RESISTOR 3.3 5% .25W FC TC--400/+500, 01121,
CB33G5.

Page 8-13, Figure 8-13 (Service Sheet 2):
Change the value of the following capacitors to 22 pF: A4:A1C1, A4A1C4, A4A2C1, A4A2CA, ABALICL, ABAICA,
A5A2CL, and A5A2CS.
Page 8-21, Figure 8-28:
Change the value of ABR5S, R8, R156, R16, R2B, and R28 to 3.5 ochma.

NOTE
Refer to Change 1 of this supplement.

CHANGE 4

Page 6-1, Table 6-1.
Chasge the A13 Programmable Attenuator to Al3 Attenuator.
Change the New Part No. of the ALS Attenuator to 86603-60043.

Pege 6-9, Table 6-3 and page 821, Flgure 8-28:
Change the HP Past Number of A13 to 88608 60043,

The Buchange Past Ne. is unchangod.
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Table 6-3. Replaceable Parts (P/O Errata; Page 1 of 2)

Manual Changes

Reference HP Part Qty Description Mfs Mfr Part Number
Designation Number , Code
As 64602-60023 1 | FILTER ASSEMBLY, ACTIVE 23s8C | 86601-60023
86651~00009 1 | COVER, ACTIVE PILTEP ASSY 20480 | 86601-DDD09
86001~20026 1 | STRIPLINE 20080 | 86601-20026
%6601~20035 1 | wouSINGs ACTIVE FILTER ASSY 20480 ! 06601-20038
88401~20037 1 | INSERT, ACTIVE FILTER ASSY 28400 | 66601-20037
866 01= 40007 2 | oovrom, ACTIVE FILTER DIEL. 28480 | ssso01-s0007
AdC1 0121-0465 & | cavar atn 10 0f 20400 | o125-2908
aLC2 0121-0463 C3VAR AlR 10 PF 28480 | 0121-0063
AaC3 0121-0465 CivAR AIR 10 PF 28480 | 0121-0465
A4C4 0121-0465 CIVAR AIR 10 PF 28480 | 0121-0445
AdCS 0160=-3036 S | CAPACITOR-FXD 5000PF +80-208 200wvDC CER | 28480 | 0160-303¢
asLe 0160-3036 CAPACITOR=FXD 5000PF +80-208 200MVDC CER | 20480 | 0160-3036
aas} 1253-0901 2 | CONNECTOR-RF SHB M SGL HOLE FR 2x497 | 700168
Aes2 1250-0901 CONNECTOR=RF SHB W SGL WOLE AR Zevt | 700166
A%A} 86801-60011 t | B0ARD ASSEMBLY, INPUT AKPLIFI®R 20680 | €s601-600112
A4AICE 0160-3876 20 | CAPACITOR-FXD 10009F ¢-20% 100WVOC CER 20480 | 0160-3878
ARAIC2 0160-3878 CAPACITOR=FXD 1000PF +=208 100WVOC CER 28680 | 0160~3079
242163 0121-0447 8 | CAPACITOR: VAR; TRMR; CEK) 1.572.5PF 00868 | 7S=TRIK0-03 L.5=2.5
A4ALCH 0160-3878 CAPACITOK~FXD 1000PF =208 100WVOC CER 20400 | 0160-3878
AdALCS 0160-3878 CAPACITOR~FYD 1000PF v=20% LOOWVOL CER 20480 | Dl60-3078
A4R1CE 0121-0447 CAPACITORE VARs TRMRT CERy l.sn.s» 00865 | TS~TRIKO=03 1.3=2.5
AWAICT 0l60-3678 CAPACITOR-FXD 1000PF +=-20% LOOWYOC CER 20480 | 0L60-3870
AdALLL 9100-2241 & | coiePxo noLOED RF CHOKE 2004M 108 20226 | 10/100
AWLL2 08660-80005 8 | INDUCTOR 20480 | OB660~00005
A441L3 08060-80005 INDUCT OR 28000 | UB6B0-20008
Asalal 1834-0343 O | TRANSISTOR APN 2N53i75 51 To~TZ PO=200M 04”1y | ausive
A4AL02 1854-0345 TRANSISTOR NPN 2WS179 ST TO-T2 PDw200MN 04713 | 285379
ASAIRY 0698~3429 3 | RESISTOR 19,6 15,123 ¥ TC20s=100 03086 | PHESS-1/0-T0-19R6-F
A4ALR2Z 04983151 8 | RESISTOR 2,87k L% o425k F TCe0e=100 16290 | C4~1/8=Y0=2067i~F
ASAIR] 0757°0439 8 | AESISTON 6.B1K u #1254 P TCo0e=100 20540 | Co=1/B-T0Do8BiLF
AdALRS 0698~3440 ® | RESISTOR 106 1% 1254 F TCuOe=100 1629% | Ca=1/6-Y0-196R=F
AdAIRS 0757-0439 PESISTOR 4.81K 1€ .125W F TCmOe=100 $46 | Co=1/8~Y0~GELLF
AMALRS 0490~ 3151 RESISTON 2.87K 1% s tc-uo-uo 16200 | ca~1/e-TOeuoTIVP
sealr? 0696=3440 RESISTOR 194 AX 1254 F YCeOe=100 16299 | Ca=1/0T0o) Q0ReF
Adale8 0490-3443 2 autmn 207 18 L1254 F TCaOe=100 16200 | Co=1/0-TO=2GYR=P
A4ALR9 0737-0294 1 | RESISTOR 17.0 1% 1256 F TCeQe=10D RO%0) | MRAC1/0eVOwLYREP
AALRLO 0698=244 unutm 267 18 +125% F TCe0e~300 K6200 | (vel/8=VO<RaYReF
a8z 86601460012 1 1 804D ASSEMELY, QUYRUT Adeq I6TER 20000 | 60601-60002
24a2€) 0160-3878 unclvoawu 000 ¢ ow“l 100WVOL CER gesn0 | ote0-1ate
AdAIC2 0160=3078 CAPACITUA=FRD 10BOPF »v308 LOBWVOC CEK 29480
24A2C3 01210447 CAPACETOP: VARG TRWRS CEPS 105¢2.8PF 00848 w-vungnm (=
2442 2160-38780 CAPACTTUR=FHD LOODPF +=208 LGOMVEL Cah 20660 [ Dio0-3070
a442C3 01803078 CAPACTTOR=FKO LOBORF ¢=20E GOBWWAC CER 20480 § OIBEo3ATE
ALa 28 [} 1 APACIVUAS VARD TAWu: €2Q5 R. 672,908 Q0868 YEoTUIND< 8D QotieRat
44A2C “63-?3- CAPAEVORFND 10D08F +-208 LOGWNEL CER 29480 | caen-Beve
Ak 9169=2287 L RD WILEED &F CHDKE isomm 408 2ag00 | 107100
profy] deeto-toaes {hducyon * 10 | sseeo-80008
2AAR3 Coeet 80008 INDULTOR 006060008
a4azql 1854~0348 TREMSILTOP PR QUBAYO U1 UG- Phepa0Nu wns 5179
A44 202 10340048 mugi SU0R PN 2068079 §§ YO=T2 $Ov 200w Wris | Ssive
Aeagay 0490~ 5 9 « e n .nw R et O8O | PREBE=L JETO-10Rs-
asamz 0406~ sihs Weeliron bos A2 F TewpeolOn 16290 | C4n1/8-TBQ0VIe0
AAIRS T80 40 wesl mn u.w:. u ALY P TEaluo 20D BN | €A ) MDY BBl Lot
(e BESIETOR 198 1% o290 ¥ VOrge=i0D AN | Lol PBuT Gul SpBerp
yry G- 30 wESL HIUR mum 1% L4000 ¢ Y eenioD PUae | (40178 YOuBLoP
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Model 86601A

Manual Changez

Table 6-3. Replaceable Parts (P/O Errata; Page 2 of 2)

Rafsrence Wm‘u "'"|~ | o | Description ‘Wm Mz Part Number
] i 5
ABal 84402~60GTO t | GOARD ASSOMDLY, RODULATOR m 8500100078
| 1] =
Ahie iy i Garacirans vans .‘Z!“ t‘%"’. s 0303 %Lni‘m Leseas
[37Y(+] 0160-2079 CAPACE TOR~ARE mc 2400
| ASAICH 01403070 CAPASIYOR=PYE JU00PF o-m 20480 60~ nm
ABALCE ¢125~0447 CAPACITORS VAR: TRMME CEfy l-lll.m L 14 TS~ TRIKO0) RoBeioS
% 1 208=8R0 uoon zﬂ 0 0180-3878
A lg(é% 3{2:};3 & S‘ 110R=P18 W um =:=0 0160-2209
asaica ¢160-3870 CAPACIYQE=PN0 M" '- 480 0%60-3678
ABACY 2140~3400 2 CAPACI TCR=FND 1OGPE o= |mwnc 20480 0180~3464
ApALE10 21603430 | 9 CAPACTICH=PRD 1000 Q-IOI ﬂﬂﬂm CER 28400 0160=3436
a3a1g} 109148 2 | mea, 500 a2 28480 505348
ajAiRy 0450=1013 i RELAY;S REEDS It <294 2JV COuTy S¥ CnlL 28400 0490-1013
ASALL 08660~00008 INDUCTOR 28480 08660-30003
l;uil.: 1845 0~580009 INDYUCTCR 28480 68660~
ASALLY 9E05-2207 COI=F2D KOLDED A¢ CHORE wcm 108 24428 107300
ASALLS 2145-31%3 2 COIL=FUD AOLDED RF SHOKE LuM RuUR 20326 107101
A 1054-0343 TRANSISTOR NPN 2MSLT79 S1 TO=72 PD=200My 0AT13 269179
34{3} 13940543 TRAANSIATOR PN 2N%1Y79 S1 TO=72 PUs200MW 0aT13 2NSLT9
ASALRY 4898-3429 RESIETON 10,8 1% 1259 P TC=0e=100 33880 Flﬂ!!-ll&lﬂ-l!“—l‘
A341R2 3797-0439 RESISTOR 6.81K 1Y 123w * TLeQe=300 20546 Co=1/78=T0~4011~F
ASAIR3 0490-31 41 RESISYOR 2,078 1T 1239 ¢ TCw0e=]100 i029¢ CA=1/8=TG=20T1~6
AL s 9698~3440 EE3ISTIR 296 1T 1234 F TCe0e=100 16299 C4=»178~T0=] S4R~F
A341RS IT9T=0499 RESISTOR B.81K 1% , 254 P YCeli=100 546 C4=}/0=T0=4811~F
L} 9= 31 51 RESISTON 2.87K 1% ali!l 4 ﬂ!-oo-lbc 16299 CA~1/8=T0-2071F
:!’:{l% gﬁ:l‘“w AESISTOA 196 1€ 1256 F TLepe=100 1639¢ Ca~1/8=T0~1 95R-T
ASAIRG 6197=-0299 » RESIETON IR 1% 125 F IC*M-IN 24548 Lax1/73=TO=1 00L=F
ASALR9 07970230 AFSISTOR 1K 1% <22% § Y(uQe~100 204546 Co=1/8T0=1001=F
Asally 2151=1309 REZISTOR 81,1 1% 5 £ TCeGe-100 19701 NF7C1/72+T0=51R1~F
AsAalll 9173-0028 CUREy MAC, SHIELDING BEAD, 133 0D 047 02114 $6=%390-03A2/¢A
ASA2 36001-80060 1 BOARD ASSTMBLY, MODULATOR 1% 28480 06601 -60060
a%a2el 2180-3878 CAPACITOR=-FRD 10C0PF +=20% 100WDC CER 28420 0160-387¢8
454282 D121-0447 CAPACITIAL VARY TRER} CCRS 1.5/2.3PF 00843 TS=TRIKO=03 1.5=2.3
- 458 2C3 0180-387¢ CAPACITOR=FXD 10C0PF +-20% 100WYOC CER 28480 €160-3873
a%542Ce 212i~0447 CAPACITORS VARS TRMARS CER; 1.%/2.5PF 0086S TE=TRIKN=02 1.9=2.3
A382C3 ares-3813 CAPACITOF~FKO L100GPF +~20% 100WWDL CER 28480 G180-3678
ASAZLS S146-3078 CAPACITOR=EXE 10000F 0=29% 1006VOL CER 20480 L50=-3878
ASAZLY Q1603488 CACPACITOR~FAD 180PF ¢«108 LGuDWYDC CER 28480 0160=-3666
ASazCe J1&0=2208 CATACITOR=FRD 330PF +=35% 2GONVOC RICA 28430 0lé0-2208
AZaey 2183~2878 CABRCETOR=TAD IG00PF +=20% L00WYOS CER 48¢ 2360-3878
lniﬂ 125148 MIXER, 300 MM M0 105148
ASax} U360~ 800 IHOUCTOR 23480 08650-8G005
FL7 Y. ¥ 82662~80408 INDUCTOR 28430 08560-0000%
ASAA.3 91002447 COlL=FAC MOLDED RF CMOKE LOCNH 108 20224 107200
ASAR S SEA0-9138 COIL-FXG MOLCER GF CHOKE 1UW 1O% 26226 107408
A%4RL 1E84=0345 TIANSISTOR NPN 208179 SI TO=T12 Fim200%y [ 348 ] 179
AZAXD2 19876=0343 TRANSISTOR NPN 2W3179 SI TO~7Z PU=200is [ 14V ) MILTY
EZagl ST5T=U4 3% RESISTIR 6,91k 1R L1258 F TCate=100 20546 4l it~ 10=RDL0=F
A5A M2 2438-3151 RESISTOR 2.87K 12 1254 F T(e0e~100 14399 Co=1/8=T0=;871=F
A%37R3 Q€3340 RESISTAR 196 1% .12%% F TCw(e=100 290 CA=1/0- 701 98R=¢
asazie STET~0039 RESISTNR & BIK 3% o12% F TCud+=~10O 24566 Ca=1/3=T0=4811~F
ABLRS asRE-3151 AEZISTOR 2,07 13 3298 & TCa29e=100 1829% Ca=1/76=T=28Y1~F
2826 AT 3092 RESISTON 196 1¥ .i2%W F TreQe=100 L4299 C4=1/0~T0=R30R=F
A3ABRT ITHT=-0233 RESISTUR 1K 1% <12% F TC»0e=18d 29546 L3=1¢5=TO=1001~F
Ly o1 ] F=028d RESESTOR 1R 1% <125 F TC=De-100 24546 L6o178-T0=1 0015
E5E2u] 265TL~-20367 i TASLE; ROOULATOR 20480 8463i-20067




Model 86601A

Table 6-3. Replaceable Parts (P/O Change 1)

Manual Changes

Referencs HP Part s Mfr
Qty Description Mfr Part Number
Designation Number Code
A 26602-61040 1 ATYERUATOR NRIFa ASSY 20680 | 26402~59040
AOCR1L 1901-0029% 8 | NINDE-GEN PP 100V 2004 20000 ) 1001-002%
ABCR2 19010028 ALONE-GEN PAP 100V 2008 2enc | 1e91-0028
ABCR3 1901~0728 NIONA-GEN PEP 100V 2034 2eng | 1vc1-902%
ASCR4 1901-0023 BIC0E-GEN PRF JOOV 20004 20488 | 1901-0023
AOCRS 1901-0029 OOEGEN P28 120V 200M4 20880 | 100)-002%
ABCRE 1901-560128 NIMNE=GTH $OT L0867 23094 20450 | 1901-002%
ABCR? 19801-002% DINLx=GFN BRP 100V 20005 2*48¢ | 1°71-0028
ASCRE 19010928 CIODE~GEN PEP 100V 23GMA 28880 <01-0025
N
ABQL 1293-0213 & | TRANSISTOP PN® 24293 S§ CMIP PRl GLTI3 | 2Me236
ABQ2 1054-0361 6 | TPANSISTOR NEN 2MGEI9 31  OmsBOMY S4T13 § 2Ne229
ABQOI 10%%0020 TRAMSTSTOR NP 51 CHID PD=INONW 28480 | 1@33-0020
ABQ4 1854=0071 8 | TOANSISYNR NDM S1 50a300MW Y= 200MHE 206000 | 1834-00T1
ABQS 1854~C408 TRANSISTO® WPN ST T0-18 PheYshm 284%0 | 18%3-0404
ABQ6 1853-0020 TRANSISTOP 24P S1 CHIP PD=)OOMM 28480 | 1e33-0020
ABQ7 1893-0213 TOANSISTOR PNP 2N4236 ST CHIP  PRajy GOTIY | 2Me238
A8Q8 18%4-0361 TRANSIATOP NoN 2N423% S° PNego0uw 00713 | 284239
A8Q9 1293-0020 TOANSISTO® ONW ST CHIP PDe300Mu 29480 | 1893-0020
ABQMO 1854-00M TRANSTSTOR NEN S PNod00"W £Tw2004HI 28880 | 18%4-0071
AcQil 108540404 TRANSISTOR NPN S TDe}d PNedanby 29880 | 1934-us04
ABQI2 18%3-0020 TRANSTSTOv PP ST CHMIP PD»300WW 20400 | 18%3-0020
ASQ13 1883-0213 TRANSTSTOR PHP 2NA236 ST CHIS  PDelW 0aTL3 | 2me2v6
A4Q14 1854-0161 TRANSTSTAR NPN 2N4 233 ST PNeBOOMN 08713 | 2ne239
ABOLS 1853-0020 TRANSISTOR PN €1 CMIS POs3OONK 20480 | 18S3-On20
A8Q16 1854~00T1 TRANSISTOR NPH ST PO=300MN FTa2004HL 28400 | 18%4-00T%
ABQL7 19%4-0404 TRANSISTN® MPN ST TN-16 POe3AOMM 2%480 | 1834-0404
A8Q18 1633-0020 TOANSISTN® pNe ST CHIP PDe30Q%W 28400 | 18%5-5020
ABQ19 1853-0217 TRANSTSTOR ONP 2N4236 SI CHIP  PDwlW 0AT1S | 2Na21s
A8Q20 1£54=C261 TRANZISTOP NPR 3W 239 ST PReB00¥M 04712 | 2ne230
A#Q2l 1893-0020 TRANSTSTOP OND ST CHIP PDa300MK 28080 | 1893-0020
A8Q22 1894~0071L TRANSISTOR NON SY PN=300MM CTe 200MMZ 28480 | 1834-00T)
A8Q33 1854=04% TAANSISTO® NPN ST TO-18 PD=360Mw 28400 | 18354-0004
A8024 1873-~0020 TRANSISTO? PNP €1 CHIP PN=300MNW 28480 | 1873-0029
ABR1 0751-028) RESTSYOAR 1k 1® 125 F TysULAR 26348 | (4=1/70-T0-1001-F
ABR2 0757-0139 8 | RESISTOY iK 1% .5W F TLAULAR 19701 | MFIC1/2-T0=1R0-F
ABR3I 0757-01509 QESISYOP 1K 1T J3d ¥ TUBULAR 19701 | WFT7C1/2-TO-1R0-%
AGR4 06983440 AESISTOR 196 NHM LR L1250 © TUBNLAR 16299 | CA=1/9-T0=196R-F
ABRS a811-291% ¥ ] AESIS O 1.5 OviM 3% .54 PN TUBLLAR 91637 | RS1/2-72-108-)
ASRS 0811-2715 PESISTNG 1.5 MM SR .3W PR TUBULAR 91637 | P$1/2-72-108-)
ABRY 07 TensnL AESISTOR 100 OHM L3 125N F TUBULAR 846 | C4-1/8-TO=101-F
ASRS 0T31=040% RESISTOR 100 OKM 1% 1259 F TUBULAR 20546 Ct=1/8=T0=101=F
AGRS 0698-400? L] RFSISTOR SK IX .12% F TUBULAR 16209 €6=1/8=TC=5001~F
ABR1C 0698~4032 AESISTO? &K 1R .1236 F TUMULAR 18299 | C4A-1/8-70=5001-F
A3RL1L 9757=024¢ RESISTAR 1K 1% 125 £ TUBULAR 24546 | C4-1/6-T0=1001-F
ABRLZ 0T27-0149 SECISTAR 1K 17 oSt F TUBULAP 15701 | mFrr1/2-70-100-F
ASRL3 07470149 RESISYA? 1K 1% 5% F TURULAR 19701 METCL/2~T0=12Q-F
ABR14 0898~3560 BESISTNR 10 OMw 18 L125N F TURULAR 18292 | (4=1/8-T0=196RF
ABR1S 0831=-291% SEEISTOR LS 4 57 o5 Pu TURULAR 91637 | #S51/2-T2-108-3
ABR16 0811-281% QESISTOR 1.5 NHM ST .Sk Pw TUGWL AP 91637 | 9S2/2-T2-108-3
ARRL? 0757-0402 RESESTOR 100 O/ 18 1254 £ TUBULAP 20546 | C4~1/8-T0=10]~F
ASR13 0757-045: QESISTOR 100 "HW 13 ,12%M £ TUSILAPR 20346 | C4~1/8-TO~101=F
ARR1S 6628-4002 OECISTOP SK 1R .12% F TUAULAR 16299 | C4-1/8-50-3001-F
ABR20 0698~4002 SEGISTOR SN 1P o325M F VURULAR 15299 { (4=1/8-T0~-5001~F
. A8 07137=0292 RESIGYOP LK 18 .12% F TUBULAR 20586 | C4~1/8-T0=1001~F
_'_Allzl Jiy o RAd PESISIOR 11 1T .54 ¢ TUuSuLA® tenl HFTCL/2=TO=1P0=F
Taap22 07157-31%9 RESISTAR 1K 1% .90 F TUBULAR 19701 | WFTCL/2-70-190-F
[ ARRIA 0498-3440 RCSESTOF 150 Twir IR L12%W F VUBULAR 16299 | CA=1/8-70-196R-F
ASR25 0813-291% PESISTOR 3.3 OMe 3T Su v TUBLLAR 21637 RS1/2-72-195%=3
ASR2E 0811=2915 RESIITR 1.5 OME SR .S¥ PN TURULAR 91627 PS3F2-T2=108=7
APRi? 0YST-0432  © RESISTOR 12O 'S 1% L1230 F TURILAR 20548 | Co~1/8~T0=-101-F
Asnae O7ST-DAGL RESESTIR 103 IHM 1% 125W & TUBILAR 20546 Ca=1/0=70=1 0L =F
ASR29 SSEm02 ISTOS SX 37 329 F TURULAR 16299 | CoA~1/8-T0-8003-F
Adn30 0598-4257 RESESTOR SK 1T . 1256 F TUMRAR 16299 | C8-1/8-T0-5001~*
asm3l 2IST=0300 RESSSTAR 1K 1R 1254 ¢ TUBULAR 20966 § C4~178-T0-1001-F
oIST-015% RESFSTOT 2% 18 .50 ¢ TUSULAR 19701 § EEIC1/2-T0-180-F
ASR33 SISP4L 98 SESISTIR iK 1S .94 F TUBULAR 19701 | uF7Ce/2-70-100-F
ASRI4 9498-3440 2ESISIMR 195 OMK LS 1258 F TUSULAR 16299 | CA~1/8-T0-19LP-F
AsRIS 0811-2815 RESISTAR 2.5 066 3% o5W By TUNLLAR 91637 | PS1/2-T2-188~ 0
Abaid e821-2815 RESTTICR 1.5 OMR 3% .Su P TUBULAN 51837 | RS1/2-T2-195-2
ASR3T T SELHSTOR SO0 M 1% J123M F TUEILAR 20566 | CA-1/B-T0-00%-
ALRIE Po T E T RESISTSR {00 Oi%t 18 125% F TUBULAR 20346 | CA~5/3-TO-E0L-"
ASR3$ 2894202 RESTSTOR K 1% - 12% F YUBULA® 16296 | Cae(/8-T0-S00L=F
Ajne B4RR-4202 SESISITN 57 1% L1294 F YURJLER 16299 | C&-1/8-TA00L-F
22VRI ER=1002 UIMETA 2.37Y ST DOT Phe.éw TC= GATII | 5T 109Vm]
ARVE2 1901002 BIOTETE8 2.3TY IT D=7 TDe N TCs ceTs3 €7 orege?
ASVR3 1033002 GUIE-THR 2,170 ST DO #De.4d TCa 08783 | st govme.g
28728 £92 300G CICOE=THE 2,379 5 ST? F0e.0¥ TCo oe1Te? | € goureez




Model 86601A
Manual Changes

PR PSS YR,

Figure 8-27. Attenuator Driver Component Locations (P/O Change 1)
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Model 86601A

Figure 8-28. Attenuator Driver Assembly (P/O Change 1)



Model 86601A
Manual Changes

CHANGE 5

Page 6-8, Table 6-3 and page 8-21, Figure 8-28 (Service Sheet 6):
“Delete ASRS, R10, R19, R20, R28, R30, R39 and R4O0.

B» CHANGE 8
Page 5-1
Add the following paragraph:
FACTORY SELECTED COMPONENTS
Factory selected components are identified on the schematics
and parts list by an asterisk which follows the reference desig-
nator. The normal value of the components are shown. The
manual change sheets will provide updated information per-
taining o the selected components. Tabel 5-1 lists the refer-
ence designator, the criterion used for selecting 2 particular
value, the normel value range, and the service sheet where the
component part is shown.
Page 51
Add the following table:
Factory Sel-sted Components
Raeference Normal Service
Designater Selected For Value Shest
Aange
A2R39 Minimum AM distortion at 40002 3
$0% AM depth with VER- to
NIER control set for meter oo
reading of —6 dB and OUT-
PUT RANGE switch set to
+10 dBm.
ASAIRI, Gain of 2 41 dB with +0.5 68.12 ot omitted 2
A543RE, Vde on the contrel input; 68.102 or 51102
ABAZRI, < 1 dB with +0.1 Vdc on 68.102 or omitted
ASAZR2, the control line. Change Tor28.100
ASAIRB, the resistors s indicated in 6210 or 51102
ABAZRT, the Modulstor Asmembly 681N or 31102
LBAQRB, | Adpmmtmenis.
1 and
LA AIR1Z 3 £8.10) or ormited




Model 86601A

" Page 6-10:

Manual Changes

Add the following adjustment procedure.

5-19. MODULATOR ASSEMBLY ADJUSTMENT

REFERENCE:

DESCRIPTION:

TO ASS2
SYNTHESIZED SIGNAL GENERATOR 0 Asul v TO ASS3

§

Service Sheet 2.

The fixed dynamic range of the modulator is set so the gain extremes extend beyond
specified limits. The gain extremes are set by selecting resistors with a specific control
voltage input to the modulators.

1 1048 STEP
ATTENUATOR

SPECTRUM ANALZER X

POWER SUPPLY

oo
oqpo

V RF SECTION
HP B6601A

TrackingGenerator . . . . ... ........ HP 8444A

Specttum Analyzer . . . ............ HP 140T/8554L/8552B
ElectronicCounter . . . . ... ... . .... HP 5245M/5253B
ExtenderCable ............... HP 11672-60001

Remove the Model 866014 from the meinframe. Bemove the cover and recon-
mm the Model 86601 A with extender cable 11672-60001.

2. @wmmwmmmwmmmwmmﬁw {Befer to the

3.
4 . et the Treckeng Generator RF GUTPUT io the Bleclnmme Coanier with the
5. sncy 10 455 Wiz e mdicated by ‘Gre Hhectrome

6 . St the 1D 4B stop evtenusior for 10 4B sttemention.  Addnst the T lomg Ceney-
wiior LEVEL to 9 wwefovence of ~24 dBrs a cover med on the sraityaen daploy




Model 86601A S
Manual Changes
CHANGE 6 (Cont'd)

7. Set the power supply voltageto +5.0 WC.

8. Camnect the equipment as shown in Figure 5-7.

0. Verify that the output is greacsr than or equal to +18 dBm. If the output is

correet, proceed to stap 10. C'hierwise, ch_mgthofollomingresistoninthe
ozder shown until the output i at least +18 dBm.

Refarence

Dasigaator Ghangs Te
ASA1IR1 emove
ABA2R12 51102
ABAZR1 remove
ABA2RS 51102
ABA1RS 5110
ABA2RT remove
ABA2RZ 012 (wire)
ABA2RE 082 (wire)

10. Setthe power supply voltage to +0.10 Vde. Verify that the cutpus is less than or
equal to —23 dBm. If the output is correct, the adjusiment is complete. Other-
wise, change the following resistors in the order shown until the cutput is the less

then or equal to —28 dBm. If any resistors are changed, return to step 7 and
check the levels in step 9.

Deosignatar | Chamge Yo

ASATRL G810
ASATRE ! 810

ABARIRIE &1L

AEAIRE .10

] MRARRZ 4 BRID
AsrzE® | ma

g B4 Tl E &

BT e
U R SN HALE TIPELTL

re-

P WG TS TGRS PR TR CHRE BTTHE 4280
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Manual Changes
CHANGE 6 (Cont'd)

Page 6-5 and 6-6, Table 6-3:
Change the parts list for the A5 Assembly as shown in the table.

Page 8-13, Figure 8-17 (Service Sheet 2):
Chaenge the disgram 2s shown in the partial schematic.
Page 8-15, Fi_gure 8-20 (Service Sheet 3):
Add AZR3D®, 610 otumi, in parsliel will* AZCRS.
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Table 6-3. Replaceable Parts (P/O Change 6; 1 of 2)

Marual Changes
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Model 86601A
Manual Cheanges
Table 6-3. Replaceable Part (P/O Change 6; 2 of 2)
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Model 86601A
MUXER 8¢
RF OUT
120 Mudz [ PREAMPLIFIER | POWER o 15088 ATTENUATOR | __g,,
LL& PASS FILTER AMPLIFIER 10dB STEPS
L_ i ;
1 48 STEPS (REMOTD
4
ra
FEEDBACK CIRCUIT | . —
B p
»
1 VERNIER
{LOCAL)
450460 MHz MODULATOR 4501460 MHz
20730 MH2
20 MHz
500 MHz 500 MHz 500 MHz R 480 MHz 480 MHz 480 MHz Al 4501460 4501460 MHz
BANDPASS FILTER ACTIVE FILTER MHz BANDPASS FILTER
MIXER | MIXER 11

Figure 8-1. Model 86601A Simplified Block Diagram
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Model 86601A

SECTION VIII
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions for testing,
troubleshooting and repairing the Hewlett-Packard
Model 86801A RF Section. Information
throughout this section is based on the assumption
that the Model 86601A is interconnected with a
Model 8660 Synthesized Signal Generator that is
functioning properly. :

8-3. PRINCIPLES OF OPERATION

8-4. Figure 8-1, Simplified Block Diagram, and the
following discussion illustrate the basic principles
of the Model 86601A. More detailed information
about principles of operation of the Model 86601A
may be found in the text for Service Sheet 1. In
addition, detailed information to the circuit level is
provided on the individual service sheets.

8-5. The Model 86601A RF Section has no
internal oscillators. The output frequency is
developed by mixing and filtering the precise
digitally controlled rf inputs from the mainframe.
The inputs from the mainframe are:

a. A 500 MHz signal from the reference
section.

b. A 20 MHz signal from the reference
section which is coupled through the Modulation
Section.

NOTE

In the FM mode the 20 MHz signal is
generated in theModulati onSection.

c. A signal between 20.000001 and
ig.OOOOO MHz (1 Hz resolution) from the SL1
op.

NOTE

In option G04 mainframes this signal s
between 20.0001 and 30.0000 MHz (100
Hz resolution).

d. A signal between 350 and 450 MHz (10
MHz steps) from the RF Loop.

Il where it is mixed with the 20 to 30 MHz signa
from the mainframe SL1 Loop to provide a 450 to
460 MHz output. The output of Mixer Il is filtered
and amplified, and in the AM mode, modulated
before it is coupled to Mixer Ill. In Mixer Il the
450 to 460 MHz signal is mixed with the 350 to
450 MHz signal to produce the final output
frequency which is between. .01 and 100.999999
MHz (.01 to 109.9999 MHz when option 004
mainframe is used).

8-7. The output of Mixer Ill is coupled through
two 120 MHz low pass filters and a pre-amplifier to
the power amplifier.

8-8. The power amplifier assembly contains an
Automatic Gain Control circuit which controls a
feedback amplifier in the leveling loop. Code 1 and
Code 2 inputs from the mainframe DCU operate an
electronic band switch to aid in leveling the rf
output across the output range.

8-9. Three attenuators are used to control the
output level of the Model 86601A. These
attenuators function as follows:

a In the loca mode a 150 dB programmable
attenuator, OUTPUT RANGE, controls the output
level from +10 dBm to -140 dBm in 10 dB steps.
A VERNIER control adds the capability of setting
the output level to +13 dBm and to other points
between the 10 dB steps.

b. In the remote mode the 150 dB
programmable attenuator is remotely controlled
and the front panel controls (OUTPUT RANGE
and VERNIER) are inoperative. A1 dB per step
programmable attenuator in the Model 86601A is
remotely programmed to set the output level
between the 10 dB steps of the 150 dB attenuator.

8-10.0 RECOMMENDED TEST EQUIPMENT

8-11. Test equipment and accessories required to
maintain the Model 86801 A are listed in the
Maintenance Allccation Chart, Substitute
test equipments are listed in Table 1-2,

8-12. TROUBLESHOOTING

8-13. 7




Model 86601A

The module exchange program described here is a method of &

mnstrument in service without repairing the instrument to the cc;mponent evel.

Locate defective madule
using troubleshaoting pee-
cedures and service sheets
n this manual.

Is a replacement meodule
on hand?

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

Swep replacement module
and defective module.

Rewr: defective module
10 ne.

YES

oo
o,
:

53

Install the replacement
module. Keep the de-
fective modula for re-
turn to WP,

'

Order vebudt-exchange
moedule from KP. Re
for to the Rsplacesble
Parts Section for part
numbers.

Put  rebuiit-exchange
modiule in spares stock.

Return defective mod-
wle to WP

Rebuilt-exchange

modules  are
shipped individually in boxes like
this. in addition to the circuit
module, the box contains:
Module repair report
Return address label
Tape for resealing box

Open box carefully - it will be used
to raturn defective moduls to HP
Compiete repair report. Piace 1t and
defective module in box. Be sure to
emove enclosed veturn  address
{abel.

sddren label ower Wbl slready on
box, eng revetn bos w WP Dutide
YEA ¢ nmt uwe wdren Whel
e, edden Yo W the
e gllem

Figure 8-2. Diagram of Module Exchange Program
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Service

SECTION VIII
SERVICE

8-1. INTRODUCTION

8-2. This section provides instructions for testing,
troubleshooting and repairing the Hewlett-Packard
Model 86601A RF Section. Information
throughout this section is based on the assumption
that the Model 86601A is interconnected with a
Model 8660 Synthesized Signal Generator that is
functioning properly.

8-3. PRINCIPLES OF OPERATION

8-4. Figure 8-1, Simplified Block Diagram, and the
following discussion illustrate the basic principles
of the Model 86601A. More detailed information
about principles of operation of the Model 86601A
may be found in the text for Service Sheet 1. In
addition, detailed information to the circuit leve is
provided on the individual service sheets.

8-5. The Model 86601A RF Section has no
internal oscillators. The output frequency is
developed by mixing and filtering the precise
digitally controlled rf inputs from the mamnframe.
The inputs from the mainframe are:

a. A 500 MHz signal from the reference
section.

b. A 20 MHz signal from the reference
section which is coupled through the Modulation
Section.

NOTE

In the FM mode the 20 MHz sgnal s
generated 1n the Modulation Section.

A signal betweer 20.000001 and
&Oﬁﬂﬁ& MHz (1 Hz resolution) from the SL1
12

NOTE

In optien 004 manframes tus ugnal s
between 20.0001 and 300000 M¥e (100
Hz resolution)

M&wmmmgm}mmm

[I where it is mixed with the 20 to 30 MHz signa
from the mainframe SL1 Loop to provide a 450 to
460 MHz output. The output of Mixer Il is filtered
and amplified, and in the AM mode, modulated
before it is coupled to Mixer Ill. In Mixer Il the
450 to 460 MHz signa is mixed with the 350 to
450 MHz signal to produce the final output
frequency which is between. .01 and 109.999999
MHz (01 to 109.9999 MHz when option 004
mainframe is used).

8-7. The output of Mixer Il is coupled through
two 120 MHz low pass filters and a pre-amplifier to
the power amplifier.

8-8. The power amplifier assembly contains an
Automatic Gain Control circuit which controls a
feedback amplifier in the leveling loop. Code 1 and
Code 2 inputs from the mainframe DCU operate an
electronic band switch to aid in leveling the rf
output across the output range.

8-9. Three attenuators are used to control the
output level of the Model 86601A. These
attenuators function as follows:

a. In the local mode a 150 dB programmable
attenuator, OUTPUT RANGE, contrels the output
level from +10 dBm to —140 dBm in 10 dB steps.
A VERNIER control adds the capability of setting
the output level to +13 dBm and to other points
between the 10 dB steps.

b. In the remote mode the 150 dB
programmable attenuator 18 remotely controlled
and the front panel controls (OUTPUT RANGE
md VERNEER)@ are inoperative. A 1 dB per step
programmable attenuator w the Model 86601A &
mma%&y programimed to set the cutput level
between the 1O dB steps of the 150 dB attenuastor

8-10. RECOMMENDED TEST EQUIPMENT

8-11. Test ew e s GCcessorwes vewpiwed b
mamtan the Modet S860TA are lsted . the
Mmintemance Alleeation Chart. Subatitute
mm equipnence asre listed in Table 12,

8-12. TROUBLESHOOTING

8-13. Troubimsisaiugg provedires we dundeed
. I et el v i vmemred,

8-1



Service

8-14. The first maintenance level is designed to
utilize the Hewlett-Packard Module Exchange
Program. A troubleshooting tree enables a
relatively inexperienced technician to isolate the
cause of a malfunction to a circuit board or
assembly. A factory-repaired replacement for the
defective circuit board or assembly may be ordered
through the nearest HP Sales and Service office
using the specia part numbers listed in Table 6-1.
Refer to paragraph 8-18 and to figure 8-2 for
additional information relative to the Module
Exchange Program.

8-15. The second maintenance level involves
repairing the instrument to the component level.
The troubleshooting tree, in addition to aiding in
the detection of faulty circuit boards or assemblies,
aso 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
located on the page facing the schematic diagram
of the circuit to be repaired.

8-16. If the cause of a malfunction is found and
remedied in any circuit contianing adjustable

components, the applicable adjustment procedure
inl__SEs)aT:tm} of this manual should be performed.

8-17. REPAIR

8-18. Module Exchange. This nstrument, because
of its modular design, may be repaired by simply
replacing a defective module. Modular design is a
method of construction that groups individual
circuits on a replaceable assembly. Modular design,
mpM with a factory-repaired module exchange
wram, chminates the need to repair to the
ment level, Factory-tepaired modules are
awm on an exchange-forcredit basis that
reduces module cost substantially below the cost
of a new module.

8- 19 This mmw mmm a mcedum which

8-21. w6 the module ouchunge

Model 86601A

NOTE

Do not send a defective module to the HP
office until the replacement module is
received.

8-22. Voltage Requirements. All power required to
operate the Model 86601A is provided by the main-
frame.

8-23. Servicing Aids on Printed Circuit Boards.
Servicing aids on printed circuit boards include
test points, transistor and integrated circuit refer-
ence designations, adjustment callouts and assem-
bly stock numbers.

8-24. 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 typicad example of extender board
Use.

8-25. Diagram Notes. Table 8-1, Schematic Dia-
gram Notes, vorovides information relative to
symbols and values shown on the schematic dia-

grams.

8-26. Part Location Aids.The locations of chassis
mounted parts and major assembhes are shown mn
Figure 8-6 The locations of indiidual components
mounted on printed circuit boards or other assem-
bhes are shown on the approprate schematic page
or on the page opposite 1t The part reference
designator {as listed 1n Section V1) 1s the assembly
designation plus the part desmignation (Example
AIOR1 1 R1 on the ALQ assembly) For speafic
component descriptions refer to the parts hist m
Section V1 of this rnanual

8-27. Table 82 hsts all assemblies and provides
location mformation for photos, schematics, et

8‘_ _Zﬁ nbegrated crourt ﬁm«"k

aging B ghown n W@uw &5 Many types of 1

¢ 1A In order w avoud
duphbosting informetion on the indindual sche
manes, all B outhne: and pin numbers are shown
w Fagure R-5
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Lacate defective module
using troubleshooting pse-
cedures and service shoots
in this manual.

Is a replacement medwe
on hand?

NO

Order rebuilt-axchange
madule from HP. Refar ta
the Replaceable Parts Sec-
tion for part numbers.

Swep replacament madule
and defactive module.

o WP

YES

Ing'all the replacement
madule. Keep tha de-
fective module for re-
turn to NP,

Ocdor rebuiti-exchange
module from HP. Re-
fer to tha Replaceable
Parts Saction for part
numbaers.

Put  rebuilt-enchange
module i wpares stock.

ule to WP

The module exchange program described here is a method of keeping your Hewlett-Packard
instrument in service without repairing the instrument to the component level.

Rebuilt-exchange  modules  are
shipped individeally in boxes like
this. In addition to the circuit
moduie, the box contains:

Module repair report

Return address label

Tape for resesling box

Open box carefully - it will be used
to return defective module to HP.
Complate repair report. Place it and
defective maduia in box. Be sure to
ramave anciosed veturn address
fabat.

Figure 8-2. Diagram of Module Exchange Program
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P/0

Service

Table 8-1. Schematic Diagram Notes

SCHEMATIC DIAGRAM NOTES

Inductance is in microhenries, Resistance is in ohms and Capacitance Is in microfarads unless
otherwise noted.

part of

Screwdriver - Adjustment (@) Panel Control
Encloses Front Pand R Encloses Rear Panel
designations designations

Circuit assembly borderline

Other assembly borderline

Wiper moves toward CW with clockwise rotation of control as viewed from shaft or knob.
Numbers in stars on circuit assemblies show locations of test points

Encloses WIPE color code. Code used (MIL-STD-681) 1s the same as the resistor color code. First
number ident:fies the base color, second number the wider stnipe, and the third number the

narrower sthipe Example; denotes white base, yellow wide stripe, violet narrow stripe.

Indicates an output from a schematic that goes to an mput dentified as Q on Service Sheet
2

Indicates an nput to a schematic that comes *om an output identified as o on Service Sheet
6.

Indicates Civeut ground
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INTEGRATED CIRCUITS ( PLASTIC AND METAL CASE)

8 PIN T05
24 PIN OR T0-99
24 {2

N 8
m P 14 PIN !
DUAL-IN LINE
13

12
16 PIN
GUAL IN-LINE
RT3
SN
I
‘ S (T
4.2 8 i hﬁ Foa !
35’50/:3 w1 ? '
5 .y 9
o i,y e
BOTTOM VIEW h i §

Figure 8-4. jnzay

Model 86601A



Model 86601A
Table 8-2. Assembly Locations

Assy No. and Description Service Sheet
Al Front Housing
* NAND * GATE EQUIVALENT OF BDC-TO-BINARY couﬁma Yoo 48 4 v 18 ALY Yo CLEAR D CLOCKSET Q- @ Al Power Amplier 3
- . - 14413
o A3 Feedback Amplifier 4
L : :)’_l_ ‘ t 20 A4 480 MHz Bandpass Filter 2
=D | ||&
- ; [ A5 Modulator Assembly 2
::},_.I" i B
EI [- 3o— Ab Preamplifier 3
1
: RO T —H2FOHGHEHI A7 Mother Bosrd 2
)r 'j ‘ a 1A 18 Iy 2A 28 2Y GND CLEAR D CLOCK PRE- Q @ GND
. ‘ SET ‘4 5 A8 Attenuator Driver 6
1820-0054 182000717 1820-0201
‘ A9 Reference Assembly 4
b 4
[ } 1 A0 Logic Assembly ]
] . i Al Rear Connector Assembly
L BBl
r ' l . A12  Ounl Filter 2
R > A13  Programmable Attenustor 6
* —t 11— ' ) A5 faer il 2
8 o - ‘
o - }‘ @ A6 Mixer i 2
oo Do
Al Waxer | 2
ENABLE

A8 Winng Harness

AlS Wiring Horness

A2 Fit

ﬁ%ﬂ*? e e

Figure 8-5




Table 5-8. Assembly Locations

Asty No. and Description Service Shuet Photoe Figure H
A Fromt Housing 6, 21
- Al Al ATXA2
A2 Pawer Amplifier 3 6,19
A3 Feedback Amplifier 4 6,22
A4 480 MH. Bandpass Fiiter 2 . 6 13
AS Modulator Assembly 2 6, 18
A6 Preamp!ifier 3 6,18 i
A7 Mother Board 2 6.10 \
A8 Attenuator Driver 6 6, 27 f
A3 Referance Assembly 4 6,23
Al0 Logic Assembly 5 6.2
All Rear Connector Assembly | 1
A2 Dual Filter { 2 6,15
A2 A A8 ATXAL AY
A13 Programmable Attenuator | 8 §
A5 Mixes Hi 2 ‘ 8 RIGHTSIDE
A8 Miner U 2 L 3
AlT Mine | 2 : §
] A7 A8 A Al
A8 Wiring Hamess ;
A8 Blitay g " L
1 F
. !
;éé
@
ALY
. 1 i




AlY

A2 AR

RIGHTSIDE

Al4

A7

AN A8 A20 Al

. < s

SO - S

LEFTSIDE

Figure 8-6.




START HERE
Refer to meinframe manual Section V and check | NO
power supplies. All voltages are present. 81 Repair mainframe power supply.
f YES
Connect the RF Section (cover remowed) to the No [ :
mainframe with extendsr cable part no. 1167260001 ‘Check interconnections hetween the RF Saction and
and check for de levels on the mother hoard. (Test | the mainframe pawer supply.
points are available at right rear of the RF Section.) .
All voltages ara present. :
Refer to mainframe DCU and Interface troubleshoot-
_W.yes ing tree.
Check the L/R test paint on the mother hoard. L = ’
lacal >+ 2V, R = remove <+ .7V. To simulate ramote NO
operation ground pin 5 of the programming input | NO | Refer to mainframe manual and recheck LCL/RMT on
connector on the rear panel of the mainframe.) L/R [~ "] the DCU Mather board. Checks good.
checks gaod.
g VES
YES Check interconnsctions betwsen the meinframe DCU
and the RF Section.
- NQ | Local operation 1s OK, 1 dB steps cannot he remotely
Local and remote functions operate property. programmed. Extend the AS assembly with an ex- | NO
Yes Two tender board and check de inputs. (Pin D + 21V, pind S Chack mother board.
+5.25V, pin 5 ~10V. All voltagas are prasent.
§ YES
Racheck L/R at XA9 pin A. Checks good. o L Check mother board.
§ YES
Use an oscilloscope or a voitmeter 1o check “A” logic | yES - :
levels at XAS pins E, F, H and J. Refer to Figure 1 for ”&‘f’"""""“‘”’;&‘"“.“““'ﬁm
corvact logic levels. Logic levels check good. or refer to Service Shast 4 and reped as required.
§ v
Raplece the AS assembly in the chamis. Extend the A10§ NO
4 amamhiy with an extender boerd and check de inputs. Check mother boerd
(XA pin 7 = 5.28V.) Voitage is present.
—y vES
{f 1 dB steps are baing checked, racheck the “A” logic | YES
leveiz at XA pins 8, 8, 10 and 1 1. Refer to Figure ! Check mather bowd, Repmet 4B taar.
for corvact logic levels. Logic levals chack gaad.
g e
Check the “W™ logic levels ot XAD pms A, 8, €. and | vEg
el 0. fofer to Figurs 3 for comeet lugi lovels, Lages o] 10 Seby @ dufactun, Ol saplbcmnuct st

leveis cheek goed.

juo

g

E Rugmany av regins.

By o refiar 12 Serves e § ond ager & uret

Y

Ribar oo maefvane GO ant wnettee toalbibday
g R

Check the +20V input to the AZ I .| NO
o oge mn.np o the AZ assembly (red lead) Check mother board.
§ YES
Check code 1 and code 2 inputs to the A2 assembly. iﬂq Recheck on mainframe A3A3 assembly pins J and Rj
Set center frequency as shown. Checks good. '
C.F. 1 2
> 4 MHz 0 0 1o Y8
> 4<4 MHz +3V ov Check intarconnections to the RF Section.
< 4 MHz +3V +3V
Code lines check good. y
Refer to mainframe DCU and interface troubleshoot
‘ YES +ing tree ‘
Disconnect DET OUT from the A2 assembly and
reconnact using a Tee connector, Measure the voitage ’
at the Tee connector. Should read —2.5V with outp?:t ..10— A2 assembly 1s defective Order replacement assemb
set to 1.0V and —5V with 2V rf output. Voltage or refer to Service Sheet 3 and reparr as required
levels check good.
§ YES
Cheek for 10V, +20V, code 1 and code 2 on the A3 | NO
assombly. All inputs sre correct. Check wiring and mother board.
§ YEs ;
Measurs the MTR voltage on the A3 assembly. Should | NO | A3 essembly s defectve Order a veplacemen
read —.6V fo: instrumants with serial numbers below | assembly or refer to Service Sheet 4 and repaw
00320, -.3V for sarial rumbers 00320 and higher for required i
a 1V of output and ~.1V for a .2V rf output. Voltage
levels check good.
‘ YES NO Remove the front panel and check the +5V tead to
ter +5V 1
Disconnect the tesd from the A3 MTR feed through | ol P
and connect a 100K resistor from the feedthrough to LNO YES
gound (NOTE for instruments with sere! number )
00320 and hagher, use @ 10K resustor). Front panel Chock +5V wiring
meter indicates +5 ¢ 05V. Remowe resistor end
il y Check wiring between MTR OUT and meter Wing
1 YES checks good ]
YEs
Wenzure the MTR 1N voliage &1 the top mother board ! :
conmectar, Should reed ~ BV for wetroments with Hhete -
wral sundars beiew 00320, — 3V tor serwl numbern NO
QEIID end Maghen flaw & 1V A outpun end - 1V o7 @ : y
, ) Checd wirmg Getween WTHR 1 ent the A3 WT]
T putigel Votngs levels chenk, good | o
1 YES
Fonent @ A smendiy wth o0 extentsr board and %0 o
ohal e sy wduge @ pe ¥ Voluge u @ne 9 - 48 summbyty w detectve Oide ceplotement o relf
e gy 1 w Gevice Shast & ond tapay & epwed
g ves
Ty, wwwrvng bt S gon ¥ ong STH BUY




K|

| restore wiing.

" NO —
Sbcek tliw: +20V tnput to the A2 assembly (red lead). " Check mather bosrd.,
~ vEs {
Check code 1 and code 2 inputs to the A2 assambly. __N_O. Recheck nn mainframe A3A3 assembly pins J and R.
Set canter frequency as shown. \ | Checks good. :
C.F. 1 2
> AMHz 1} 0 { NO YES
> 4<4 MHz +3V ov Check interconnections to the RF Saction.
< 4MHz +3V +3v
Cade lines check good.
Refer to mainframe DCU and interface troubleshoot-
§ VES +ing tree.
Disconnect DET OUT from tha A2 assembly and
reconnect using a Tee connector. Measure the vo . >
at the Tee connector. Should read —2.5V with om .-l‘.o. A2 asiambly is defective. Order "'.'"“"""t. assambly
sat to 1.0V and —5V with .2V rf output. Voltags or retur to Service Shaet 3 and repair as required.
levels check gaad.
§ YES ,
" Check for —10V, +20V, code 1 and code 2onthe A3 | NO - A
assambly. Al nguts are . Check wiring and mother hoard.
§ YES
Measure the MTR voltage on the A3 asembly. Should | NO | A3 ssembly is defective. Order a replacement
read --.6V for instruments with sarisl numbers below P8 agembly or refor to Service Shest 4 and repair s
00320, —.3V for serial numbers 00320 and higher for required.
a 1V rf output and —.1V for a .2V rf output. Voltage
levanx check good.
§ YES no | Remove the front panel and chack the +5V lead to the
Disconnact the nnd from the A3 MT3 ‘sed through [ o) meter. +5V & present.
and connect a 100X resistor from th. ©.<. iwough to g NO YES
ground (NOTE: for instruments with eriel rumber -
00320 and higher, use a 10K rasstors Front panel Check +5V wiring. §
metar indwsras 48 + 05V. Remaewe emtor anw )

yx

Veasure the UTR [ voitage at the top muther Boasd
. connecter. Should vad -3% far mutruments with
- shiel numlers below 00320, -3V for st numbers
(0323 and higher far a TV of qutput and ~ 1V far 8
2V vt autput. Yoltage levels chack good.

Check wiring Botwesn MTR OUT and meter. Wiring
cheeks good.

§ YEs
Matar iz defoctive.

im
;WMMMWWWWWW‘
cherk the muter waftage ot pin K. Voltuge w ume &

Check wang botwesn MTR N and the AZ WTR

ot step.
im

Use a Spectrum Anaiyzer and 8 Counter to verify the
four rf inputs as follows:

500 MHz at feast +3 dBm at the output end of cable
wl.

350/450 MHz at +12 to +14 dBm at the output end of
Cable W11 (ses note 1),

20/30 MHz at —4 to -7 dBm at the output end of
Cable W6 (sse note 2).

20 MHz at -3 to —6 dBm at the output end of Cable
Ww3.

All frequencies and levals are as specified.

No| Check interconnections to mainframe. If interconnec-

tions are all good, refer to the mainframe trouble-
shoating trea and repair as required.

NO

1

YES

Check interconnections to the Modulation Section.
Then check interconnections between the Modulation
Section and the mainframe. Refer to the appropnate
troubleshooting tree and repair as required.

Check dc nputs to A2, A3, A4, A5 and A6. All dc

NO

Chack wiring to dc input points.

lavels are QK.
t YES

Check the A2 RF OUT. With the VERNIER control
turned full clockwise level is +13 dBm.

g YES

Check the 1f level at the attenuator end of cable W16.

Level 1 +13 dBm.
g ves

I NO
NO

Check 100, 200, 30D and 400 lines at lower mother
board connector. See Figure 2. +21V = attenuator w,

L1

Remove lower mother board connector and measure
resistance from “D" leads to ground. All leads measure

~21V = sttenuator out. Checks OK. 3000 ohms or more.
§ ves g0
Recheck D lines o the attenuatas. All check OK. Check wiing. Wiring checks good.

§ ves

§ YES

1:«)

Repair wiring.

mand.

A3 atmauatar assembly u defectwe. Qrder replace:

luo

Repeyr wiring

&0 ity 6 epwrter Qeger o raplamemen
2 Sasresre Ghaan & andl vepov s eguInst

g

$ s

e e 00 WY Uhard oww) @l

Wt GEGE 9.

Check code 1 and code 2 inputs to the A2 dssembl
Set center frequency as follows

CF 1 C2
> 4 MH:z ov ov
>4< 4MHz +3V ov
< .4 MH:z + 3v +3v

Code lines check good

g No

Recheck code 1 and code 2 on the mainframe A3
assembly pins Jand R Code hnes check good

NO

g YES
Check winng

!

Refer to mainframe OCU and wnterface troubleﬂ\
Ing tree '

Extend the A8 assembly and check the dc inputs (|
A+21V,pin D+ 5.25V and pin B -21V ) All volta)

are present
§ VES

Recheck “D* lines an the A8 assembly (see Figure 8
Al hines check good f
g No

Extend the A10 assembly with an extender board §
check the dc input (XA10 pin 7
L/R line at XA10 pin § L = Local =
remote = <+ TV Levels sre correct

§ ves

Check “L” hnes a1 XA1D pins 16 14, 13and 12.
Figure 2 ON = grester than +2V Levels are comec

g vo |
Chect "+ " fines @t XATD v .. @ Poand W |
Tgue 2 ON =grester the  ~ OV 0FF - OV Lo
@re Lorect

;w k
Rechest T hiods b mathe Boed Lévk m'
[ .
§ N0

1 Bemowe traat pose and dhesh “F Lmer oo b
i Bodly are CEFERI




mubmoﬁmmwmpmmmnimt

Mtwmmw A&,M AimﬂA&Mdc

:MNM‘
f\fes

‘Check the A2 RF OUT. With the VERNIER eoml "“
turned toll dockwios kool 8 413 4B, —

~ Jves

Check the 1t Mnmmmmwmm&
Lﬁllll.#ﬂdﬂm- ,

] L%!mirimo,dc innutmm

o] Fegics b

"Check 100, 200, 300 and mmwmm’l ‘
hoard connector. See: Figure 2. ﬂwnmm
-nwmmmm&& i

| mmmn«mmwmm
| resistance from “D"" leads to ground. ANl leads measure
3000 ohrs or more.

§ves g No
m&mnmm mm% Chack wiring. Wiring checks good. |
Im ’ im §vis &m

mmmammm '

86601A

A16 assombly is defactive. Order a replacement.

Refer to mainframe DCU and interface troubleshoot-

ing tree.

" Extend the A8 assambly and check the d¢ inputs. (Pin

A+ 21V, pin D +5.25V and pin B —ZiV.} All voltagne
are present.

NO

§ YES

Recheck “D” lines on the A8 assembly (see Figure 2).

YES

Problem is on mother board or interconnections.

|

Al lines check good.
| g No

| remote = <+ .7V

| Extend the A10 assembly with an extender boasd and

check the dec input (XA10 pia 7 - + 5.25V). Check
L/2 lins at XA10 pin §. L = lacd = D> 2V, R =
. Lavels are comest.

e

§ ves

Check “L" lines ot XAID pivs IS, 14, 13and 12 S0
mz.um greater than +2V. Mmm

| AS exsembly s dsfective. Order reploacoment or refer

to Sevvice Shaes § and repair as required,

§ %O

Cheek “B* lines a0 XA pins 8, 8, P ot B, S
Figuse 2. ON = grentar than ¢ 1.5V, OFF = OV, Loves

ViR

e coment. im

Rozheck “F™ lingp on mether Rowd. Lmsl o -
vaes.

g

*mmmmmwm%mjﬂﬁ_ﬂ

VS

A0 smanbdy b defective. Order replacement oF Teley
3 Garvion e § end vegeir &8 saguired.

Etimelt Yo 45359 an e gih. <4050 pema.

L

Figure 8-7.
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M odel
F S M e YES - ’ ” VES CONTINUED ON SHEET 2
cmk ' and code 2 inputs 10 1 ,,,., Thack the Sanel ot the W port oF ATE. Sl & Check the signal at the output of the A12 swsembly.
s “n:,d;m:::;;": '&:r:n o e A2 m |V H:;:am MHz at more than —16 dBm. Signal is 450/460 MHz at more than —24 dBm.
. CF Z . c1 . cz ¢ * No ; NB
> Hmz L\ A .oV A12 agsembly is defective. Order a replacement.
>.Q$4Ml'lz +3V ¢ OV S
<AMHz o+ By +3V o YES
Code lines check good. chack the A16 L port input signal at the output end | NO | Check the input signel to A4 at the output end of [——— B
— I e of cable W Loval Isorsmr than +1 dBm. Cable W4. Signal is grester than —15 dBm. NO .
, - § YEs '
Recheck. code 1 nnd code 2 on the mlnium A3A3 . o
nasmhly pins Jand R. Code fines check good. Check the input nhil to the X port of A16. | NO [“Check interconnections and, if necessary, the main-
. Frequency is as calculated in Note 2. Level is between frame loops.
NO g YEs | ~4nd -7 dBm. |
’ Chack wiring. ‘ YES




Model 86601A

Check the voltage at the ton mother board connactor

pir. lasbeled VRN. With the YERNIER control cw,
_voltage is -9V, ccw, OV.
g No
‘ . - Remove the AS assembly and connect an chmmeter to
_— - — Check the AM input at the mother board test point. | YES | the tead laboled VRN at the top mother board con-
. Qyder tl[!h:ﬁl,lllm, or refer Voltage level is 0 £ 01V, nector. With the VERNIER control turned cw, resis-
r e . N ‘ NO tance to ground 1s 2500 ohms, CCW s 21.5 ohms.
T - " : NO chﬁti("ihﬂ siglidlfi'.t\!_: utplit ond gt egble W1, Signal Remove the A9 assemhbly from the chassic and recheck ‘ NO YES
Cﬂﬂ' WZ. W ‘mm‘% _ ""’ than +1 dBm o] 5500 MHz st greatertha +3 dBm. the AM input. AM input level is 0 £ .01V. Bad VERNIER potentiometer or wining.
| _gves ‘ I L YES g NO YES
" Check.the X port input to A17 at the output end of. Chack cables and cannectors. ’ ’ Check wiring and interconnections. A9 assembly 15 defective. Order replacement or refer
A "ﬁh W3. Signal is 20 MH2 4 to.—7 dBm. - o ’ to Service Sheet 4 and repair as required.
Y . NO v - - -
p— . ‘ € . ; A12 assambly is defective. Order replacement. A9 assembly is defective. Qrder replacement assembly
AT assembly is defective. Order replacement, : . or refer to Service Sheet 4 and repair as required. :
: . o - ‘ A3 assembly 1s defective. Order rep
“ . to Service Sheet 4 and repair as requij
- Check cables and connectors. NOTE: The 20 MHz sig-
_nel is coupled thraugh the Modulation Section which
- must ba in plece: 10 operate the instrument.
NOTE: Figure 1 o Figure 2
1. The output fraquency from the high frequency section in the main- "
frama <30 be determined by subtracting number 1 of digit 9 and digit *A" lines check, “D* lines ON = 421V, DOF:F. = ;Zl\;v
8 from 450 MMz, Example: programmed frequancy is 70 MHz. = = “L" lines ON = > +2V, =<+,
*e ON=>8V  OFF=<+.0v “F* tines ON = +1.6V, OFF = +.7V
‘:m 148 atten steps B0 84 2
—— 3 oo 10 d8 atten steps 8CD 8421
380 Muz +2 6000 +10dB 0000
The output frequancy is 380 Mz +t @610 0 0001
0 80 11 -10 06180
2. The sutput fraquancy of the SLY ioep may be detarmined by sub- -1 @160 -30 0011
trecting: the fast 7 digits of the programmed frequency frem -3 e vt 6 ¢ ~30 9100
30:000000 Mz, Example: programmad: freguency is 7.654321 Miiz. -§ @5 %@ 40 0191
, -4 @t 50 0119
- te Q¢ -8 91119
] 166 1 -8 1900
SL 1 frequency is -4 1061
B 1810
~160 1010
-1 1198
120 118
~1%0 I A ]
5 11 113




¢ voltage at the top mother board connector
RN. With the VERNIER comtrol cw,
., cew, OV.

YES

“Remove the A9 assembly from the chassis and recheck
“the AM input. AM input level is 0 £ .01V.

R

Check wiring and interconnections.

l

|’ves ‘

A9 assembly is. defective. Order replacement assembly
[ or refer to Service Sheet 4 and repair as required.

Figure 2

Remove the A9 assambly and connect an chmmeter to
the lead labelad VRN at the top mather board con-

Disconnect the CNTRL N from the A5 assemhly and
connect a dc power supply to the input through a
1000 ohm resistor (negative power supply lead to
ground). Measure the AS rf output (450/460 MHz)
with a spectrum analyzer. With the power supply sst
to +6V the rf leve| is ~25 dBm.

AS assembly is defective. Order replacaient or rafer
to Service Shest 2 and repair as required.

nector. With the VERNIER. contre! turned ew, resis-

§ YES

tance to ground is 2500 ohms, CCW.is 21. ohms.

L YES

Adjust the power supply for a display of —20 dBm on
the Analyzer, Use the Analyzer to check the rf output

NO
—{ ook AG RF OLT. Lovel s -6 dBm 2348, YES

Bad VERNIER potentiometer ar wiring,

of the A2 assembly. RF level is +13 + .3 dBm.

§ YES

) I no

Service

AN e PR Japry

A2 assembly is defective. Order replacement or refer
to Service Sheet 3 and repair as required.

AQ aceamhlu ie daofactive nlrvdynr‘unlnnnmnnﬁ or rofor
Ae 3SSOMDIY 1§ TOTSCIWE, TICST ropiecainont o reter

to Service Sheet 4 and repair as required.

Check the A2 DET OUT, Dc level is —9V with +5
dBm at the A2 RF OUT.

Check the A14 rf output. Level 1s —36 dBm * 3 dB.

YES

§ NO

AB assembly s defective. Order replacement or refer
to Service Sheet 3 and repair as required.

NO

tes

A3 assembly 15 defective. Order replacement or refer
to Service Sheei 4 and repair as required.

Chack A15 X port output. Level is 30 dBm + 3 dB,

YES

:

g No

A14 assambly is defective. Order a replacement

Chack HF input 350/450 MHz to A15 L port. See
note 1 for frequency. Level 15 +10 to +14 dBm

YES

A15 assembly s defective. Order a replerament

A2 assambly is defective. Order replacement or refer
to Service Sheat 4 and repair as required.

B A AR N B _N-_R-J
NI N N - NN

O = DD =N
R et D e D et D e D

“D" lines ON = +21V, OFF, = -21¥
“L" fines ON = >+2V, OFF = <+.7¥
“F" lings ON = +1.8V, QFF = +.0¥

13 d8 atten steps
+10 48

¢
-6
-0
-3
-4
-50
-8
-

8<3

ot T P o OO0
R IR R XK.
® R B S e P 2 HE D OMN
LR KX oUW - RN -- - R - I - I

g o

Chack wiring to the mainframe. If wiring is OK, vefer
to mainframe RF Loops troubleshootina tree.

Figure 3
“M" hines check ON = >>+2V, OFF <+. 7V, Trigger the Owcitloscope with
the clock signal from the mainframe AJAY assambly. Data iz coincident
with the last tree clock pulises. The first sswen deck pulses we aot wsed.
EXAMPLE: 129 d8 attenuation.
See Figure 2 for 10 ¢B step code
Sae Figure 1 for 1 98 stap cede.
CLpi
iy A A O AT
il
4
§ .
[
1 [
g L} 4
& # # o
L] L] #
L [
B
4 ol
]

Figure 8-7. Made BHEEIA Trow

eting Tesw 0§ a7 I
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Figure 8-10.
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PART NUMBERS SHOWN FOR CONNECTORS DO NOT
INCLUDE PINS

COAX PINS ARE HP PART NUMBER 1251-2041
REGULAR PINS A<E HP PART NUMBER 1251-1908
A TOOL KIT, WINCHESTER CATALOG NUMBER
167K4 | S REQUIRED TO INSTALL THE REGULAR
PINS,

A TOOL KIT, WINCHESTER CATALOG NIMEBER
107-0600 AND A TOOL LOCATOR Wi NCHE STER
CATALOG NUMBER 107-0602 1S REQUIRED 1O
INSTALL COAX PINS.
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350-450

+14 dBm
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" / 0-110
MHz

A4 120 MHz
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. Low Voltsge Power Supply
Spectrum Analyzer

I AT TS P

GENERAL INFORMATION

The circuits shown and described on. Service Sheet 2 convert the 4 inputs from the
mainframe, by means of mixing and filtering processes, to the selected output frequency.

The various filters greatly reduce harmonic signals, undesired mixing products, and spurious
andw The amplifiers between the mixers compensate for the insertion losses of the filters
mixers.

B 500 MHz BANDPASS FILTER (A‘lZM)
The 500 MHz bandpass filter effectively traps all harmonics of the 500 MHz input signal and,

the 100 MHz signal from which it is derived. Inserhonloss:saboutdeand the bandpass is
typically 3 MHz at 3 dB points on the response curve. '

B Mixeri(am

Mixer I is a matched-quad-diode dquhlc»bahnmdm The inputs to the mixer are the
precise 500 MHz output from the reference section in the mainframe and a precise 20 MHz
signal from the reference section in the mainframe or a 20 MHz signal which is generated in'
the modulator section plug-in. Both of the input signals are balanced out in the mixer and
only the sum and difference signals are available 1t the output port. The output of Mixer I is
coupled to the A4 assembly.

B 480 MHz ACTIVE FILTER (AQ)

bandpass filter. Each of the two-stage amplifiers has a gain of about 10 dB. The filter has an
insertion loss of about 2 dB and the bandpass is typically 6 MHz at 3 dB points on the
mwmmﬂmunﬁmﬂmmmmmmmmmmm

: ,,suF.ET 2 (eont'd)

When the instrument is operated in the CW or FM modes the input
to the X port of E1 is dc bias level that is controlled by the leveling
loop and the reference assembly. Its purpose is to assure that the rf
output from the instrument remains constant at a specific leve,

When the instrument is operated in the AM mode, an ac modulating
signal is superimposed on the dc bias level to the X port of E1. The
amplitude of the ac signa controls the percentage of modulation of
the Model 86601A output rf signal.

The output of the modulator is applied through a 600 MHz lowpass
filter (A20) which has an insertion loss of about 7 dB and a 4 dB pad
to Mixer IlI,

B vixer 1 (A15)

Mixer |11 is the same as Mixers | and Il. This mixer mixes the
450/460 MHz output of the A5 assembly with a 350/450 MHz (10
MHz steps) from the high frequency loop in the mainframe. The
output of Mixer Il is between .01 and 110 MHz, The exact output
frequency is sdected by the mainframe in increments as low as 1 Hz
except when the mainframe is an option 004 instrument. Mainframe
option 004 limits frequency selection to 100 Hz increments
(frequency selection is still exact).

B 120 MHz LOWPASS FILTER (A14)

The outggt of Mixer Il is a&;hed to the pre-amplifier (A6 shown en
Service Sheet 3) through a 120 MHz lowpass filter. This filter sharply
attenuates all harmonic and spurious si above 120 MHz.
Insertion loss for signals below 120 MHz is typically less than 1 dB.

NOTES

1. Verify the presence of dc operating voltages before
taking other measurements. If dc voltages are not
present check connections to the mainframe. If
interconnections are good refer to the mainframe
manual and make necessary repairs.

2.Anmmmenumuw,mme8pemum

p 5 grester then, or equal to +]1 dBm,
¢ is logs tham +] dBm, proceed to

ey than +3

M%WWW%WWW

SERVICE SHEET 2 (cont' d)

TEST PROCEDURE [}

Test 2-a. Measure the 480 MHz signa at the output end of Cable
W4. If the amplitude is -14 dBm, +2 dB, proceed to test 3-a If the
amplitude is low, proceed to test 2-b.

Tart 2-b. Measure the amplitude of the 20 MHz signal at the output
end of cable W3. If the amplitude is -5 dBm +1 dB, use a counter to
verify that the frequency is exactly 20 MHz (instrument operating in
CW or AM mode). If the amplitude and frequency are correct,
replace the A17 assembly or cable WA4. If the specified signa is not
present check cable W3. If cable W3 is good, refer to the mainframe
manual; trouble is in the mainframe reference section or in
interconnections.

NOTE
The 20 MHz signal is coupled to the Model 86601A through

the Modulation drawer. A modulation or Auxiliary section
must be in place in the modulator drawer.

TEST PROCEDURE q

Test 3-a. Measure the amplitude of the 480 MHz signa at the output
end of cable W5. If the signal is equa to, or greater than, +1 dBm,
proceed to test 4-a. If the amplitude is low, proceed to test 3-b.

3-b. Measure the 480 MHz signa at the output of the A4 assembly
at Jl.

TEST PROCEDURE [fi

Test 4-a. Measure the 450/460 MHz signal at the output end of cable
W7. If the amplitude is —14 dBm 2 dB, proceed to TEST |
PROCEDURE 5. If the amplitude is low, proceed to Test 4-b. i

Test 4-b . Measure the 20/30 MHz signal at the cutput end of cable
W6. Tne amplitude should be —6 dBm *2 dB. Use the counter to
check the frequency at the output end of cable Wé.

NOTE

The zoaommwwm be determmed by

noy gre coreect, repaw ov replace




pmseu;eheckmblewa ucahle is gog : ‘
manual; trouble is in the mamﬁmm:e reterenee secﬁon or in
mte:connectxons.

NO’I‘E
The 20 MHz slgnal is coupled to the Model 86601A through

the Modulation drawer. A modulation or Auxiliary section

must be in place in the modulator drawer.
Test proceoure Il
Test 3a. Mmmthmmplitudeoxthe 480 MHz signal at the output
end of cable W5. If the signal is equal to, or greater than, +1 dBm,
proceed to test 4-a. chempﬁmhlow.medto test 3-b,

%&mmwmmmmmormeMmmb\y
atdl.: )

Tm%mmmmmdmhtthewmutmdofm
NT. the dBm :2 dB, to TEST

%

:resr PRQGE@U ‘ ‘
Tost 69, Megsure the -
“cable W8. I the amplitude s —22 dBm +2 dB, proceed to TEST
. . ~PROCEDURE 6. :
- Al2 bandpaas ﬁlter o! cable WB

TEST mocsnun& o
 Test 6, Measura the signal at the output end of cable W10. If

e 450/460 MHz signal at the output end of

.-If the amplitude is low, Tepair or replace the

the signal is equal to or greater than —23 dBm, proceed to
TEST PROCEDURE 7. If the signal is less than -23 dBm,
proceed to test 6-b.

Test 6-b. Disconnect the CNTRL IN lead from the AS assembly
and connect a power supply in its place (0O volts initialy, 1000

ohms in series with positive lead, negative lead to ground).

Monitor the output of cable W10 and slowly raise the power

supply output to about 600 millivolts. If the signa at the output

end of cable W10 is now about -23 dBm, the problem is in the

feedback loop or associated circuits; refer to Service Sheet 3. If

the output signal did not increase with application of the dc

level, proceed to Test 6-C.

Test 6-c. Remove the A5 assembly from the chassis and
reconnect the leads. NOTE: Be sure to use an insulating
material between the assembly and the chassis to avoid damage
to the circuit.

Connect the Vector Voltmeter channel A input to the RF IN at
J2 and lock the meter to the signal. Use the Vector Voltmeter
channel B probe to trace the signal through the assembly.

When re the A2 and AS j t

TEST PROCEDURE [}

Test 7-a. Measure the signal at the output end of cable W12,
The signal should be —30 23 dBm at the center frequency
selected by the mainframe.

i the corvect signal is present proceed to Test T-b.

i the cowmrect signal is not present, check Mizer 111, the 350/450
MHz input from the mainbume (WI1) and calbles Wil and W12,

SERVICE SHEET 2 (cont’d)

Test 7-b. Measure the signal at the output end of cable W13.
The signal should be -30 £+3 dBm at the center frequency
selected by the mainframe.

If the signal is not present, check the 120 MHz low pass filter
and cable W13.




the 450, Q&Mﬂzm}at the output end of
e amplitude is —22 dBm 2 dB, proceed to TEST
6 Ememmblow.mmmuphmthe
filter or cable W8.

cEDURE [l

ure the signal at the output end of cable W10. If
n equal to or greater than —23 dBm, proceed to
EDURE 7. If the signal is less than —23 dBm,

Disconnect the CNTRL IN lead from the AS assembly
a power supply in its place (0 volis initially, 1000
mmthpomwe lead, negative lead to ground).
 output of cable W10 and slowly raise the power
to about 500 millivolts. If the signal at the output
Je W10 is now about —23 dBm, the problem is in the

op or associated circuits; refer to Service Sheet 3. If
signal did not increase with application of the de
d to Test 6-¢.

the leads. NOTE: Be sure to use an insulating
n the assembly and the chassis to avoid damage

Vector Voltmeter channel A input to the RF IN at
the meter to the signal. Use the Vector Voltmeter

, are completed the A2 and A6 assembly adjustment
Mbepm!emd.

. 3 at m
mmm

signal is not present, check Mixer [II, the
mmmmlﬁwmmwm

' ‘the ggpﬂ at ihc output end of cable W13.
be —30 13 dBm .at the center frequency

mal is not' pxesent, check the 120 M!-lz low pass ﬁlter
and cable Wla

s

Model 86601A
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Figure 8-15.
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SERVICE SHEET 3 N
PREAMPLIFIER AND POWER AMPLIFIER
Normally, the cause of a malfunction in'the 6601A will

be isolated to a circuit board or assembly as a result of
pedommgﬂ\etestsspectﬁedmthe uoublashgohngtree

When trouble is traced to the A6 or A2 assemblies remove the

defective assembly from the housing and reconnect the dc and rf
inputs and outputs to provide access to test points and
components. Be sure to use an insulating materia between the
circuit board and chassis to prevent short circuits.

TEST EQUIPMENT REQUIRED: (See Table 1-2.)

Digital Voltmeter

Counter

Spectrum Analyzer

Low Voltage DC Power Supply

. PREAMPLFIER ASSEMBLY A6

The rf signa from the A14 120 MHz Low Pass Filter is coupled
to the base of Q1 through another 120 MHz Low Pass Filter
(L2, 3, 4; C2, 3) and a peaking circuit (R4, C5).

The output of Q1 is amplified by Q2 and applied to the base of
emitter-follower Q3, The signa at the emitter of Q2 provides a
feedback bias to aid in leveling the flatness of the amplifier over
the frequency range.

The output of emitter-follower Q3 is coupled through R14 and
C13 to the input of the power amplifier assembly A2. The gain
of the A6 preamplifier assembly is about 30 dB.

.] POWER AMPLIFIER AND AGC ASSEMBLY A2

The rf signal from the preamplifier is coupled through C1 to the
base of emitter-follower Q1. The signal from Q1 18 used to drive
complementary symmetry amplifier Q2/( _he output of
Q2/Q3 provides:

8. A feedback signal to optimize flatness of the output

SERVICE SHEET 3 (cont'd)

return for C22. The Code 1 signa aso turns off Q10 to turn on
Q11 and provide a ground return for C21. With C21 and C22 in
the circuit the effective time constant is enlarged to improve the
response of the detector circuit.

When an output rf signal below 400 kHz is selected the Code 2
input also goes high. This high level turns on Q8 to provid a
ground return for C19. Q9 is turned off to turn on Q6 which
provides a ground return for C17. The effective time constant of
the detector is again increased to improve the response of the
AGC circuit for the lower frequency signals.

The output of emitter-follower Q13 is applied across a voltage
divider and the desired output level is controlled by R31. C24
and C25 by-pass remaining rf signals to ground.

NOTES
1. Verify the presence of dc operating voltages before
taking other measurements. If dc voltages are not
present, check connections to the mainframe. If the
interconnections are good, refer to the mainframe
manua and make repairs as required.

2. Unless otherwise specified, al measurements are taken
with the Spectrum Anayzer.

3. If repairs are made in any part of the circuits shown on
Service Sheet 3, the appropriate adjustment procedures
in[Section VI of this manual should be performed.

4. These procedures assume that the cause of mafunction
has been isolated to the A2 or A6 assembly as a result
of performing the tests specified in the ‘roubleshooting
tree.

TEST PROCEDURE 0

Test 1-a. Use the Spectrum Analyzer to trace the input signal to
the defective stage in the A6 assembly and repair as required.

Ad, AS Dupan g

Service
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SERVICE SHEET 3 (contd)
TesT PROCEDURE [ii}

If the rf output is low, or not present at all, at the R
connector on the A2 assembly proceed to test 2-a. If]
output level flatness is not correct at low frequencies pr:og
test 2-b. ‘

Test 2-a Use the Spectrum Analyzer to trace the inp i
the defective stage and repair as required.

Test 2-b. Recheck the code 1 and code 2 inputs at »‘ |
assembly.

Frequency Code 1 ‘
> 4 MHz < 150 mV < 1§
> 4 MHz < 4 MHz >+3v <1§
<.4MHz > +3 v >+

If code 1 and code 2 levels are not as specified reche
inputs from the mainframe. If the inputs from the maig
are not present refer to the mainframe manual and rej
required.

If code 1 and code 2 signals are present and the rf |
flatness is as specified above 4 MHz but is not as specifieds
4 MHz, proceed to Test 2-c. If the code 1 and code 2 Siigk
present and the rf flatness is as specified above .4 MHz |
below .4 MHz, proceed to Test 2d. If the rf output flla
also incorrect above 4 MHz, proceed to Test 2-e. .

Test 2-c. Check Q7, Q10, Qland associated componey
and Q11 should be on (saturated), and Q10 should be off;

Test 2-d. ChecRk8, @9, Q6 and associated components. |
Q8 should be on (saturated) and Q9 should be off

Test 2-e. Disconnect the DET OUT and reconnect 1 usiy
connector. Connect the dgital voltmeter to the third T
and monitor the dc level of the AGC signai. With the rf]
set to +13 dBm the digital voltmeter should §
approximately —2.6V. With the VERNIER conirol se
reading of —10 dBm on the Model 86601A meter
voltmeter should indicate approxmmately —0.6V

lfthe AGCMMWMMWMMWW

procedures do not ehminute the “
. Ql? Q13 snd sssociated components, |

check Q4, Q5



SERVICE SHEET 3 (cont'd)

mtumforcza The Codels:gnalalsotumsofolOmtumon '

Q11 and provide a ground retum for C21. With C21 andC22in
the circuit the effective time constant is enlarged to )mpmve the
response of the detector circuit.

When an output rf signal below 400 kHz is selected the Code 2
input also goes high. This high level turns on Q8 to provide a
ground retum for C19. Q9 is tumed off to turn on Q6 which
provides a ground retum for C17. The effective time constant of
the detector i again increased to improve the response of the
AGC circuit for the lower frequency signals.

The output o} emitter-follower Q13 is applied across a voltage
divider and the desired output level is controlled by R31. C24
and C25 by-pass remaining rf signals to ground.

NOTES
1. Verify the presence of dc operating voltages before
taking other measurements. If dc voltages are not
present, check connections to the mainframe. If the
interconnections are good, refer to the mainframe
manual and make repairs as required.

2. Unless otherwise specified, all measurements are taken
with the Spectrum Analyzer.

3. If repairs are made in any part of the circuits shown on
Service Sheet 3, the appropriate adjustment procedures
in Section V of this manual should be performed.

4. These procedures assume that the cause of malfunction
has been solated to the A2 or A6 assembly as a result
gt performing the tests specified in the troubleshooting

ee,

TEST PROCEDURE [}

Test 1-a. Use the Spectrum Analyzer to trace the input signal to
the defective stage in the A6 assembly and repair as required.

-Service

SERVICE SHEET 3 (cont'd)
TesT PROCEDURE [l

If the rf output is low, or not present at all, at the RF OUT
connector on the A2 assembly proceed to test 2-a. If the rf
output level flatness is not correct at low frequencies proceed to
test 2-b.

Test 2-a. Use the Spectrum Analyzer to trace the input signal to
the defective stage and repair as required.

Test 2-b. Recheck the code 1 and code 2 inputs at the A2
assembly.

Frequency Code 1 Code 2
> 4 MHz <180 mV < 150 mV
>.4 MHz <4 MHz >+3V <150 mV
<.4 MHz >+3V >+3V

If code 1 and code 2 levels are not as specified recheck the
inputs from the mainframe. If the inputs from the mainframe
are not present refer to the mainframe manual and repair as
required.

If code 1 and code 2 signals are present and the rf output
flatness is as specified above 4 MHz but is not as specified below
4 MHz, proceed to Test 2-c. If the code 1 and code 2 signals are
present and the rf flatness is as specified above .4 MHz bat not
below .4 MHz, proceed to Test 2-d. If the rf output flatness is
also incorrect above 4 MHz, proceed to Test 2-e.

Test 2-¢. Check Q7, Q10, Q11 and associated components. Q7
and Q11 should be on (saturated), and Q10 should be off.

Test 2d. Check Q8, Q9, Q6 and associated components. Q6 and
Q8 should b» on (saturated) and Q9 should be off.

Test 2-¢. Disconnect MDET OUT and reconnect it using a Tee
connector. Connect the voltmeter to the third Tee port
and monitor the dc lavel of the AGC signal. With the rf output
get to +13 JdBm the digital voltmeter should indicate
approximately —2.8V. With the VERNIER control set for a
WM*M&MMMWWIAWWd@N

Model 86601A
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Figure 8-18. Preamplifier Component Locations
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must be removed from thewellandreeom"'
test points and.components.

When the cause of trouble has been mhted to ﬂle A9 assembly it
may be extended for maintenance with an exﬁem;le; bqaxd

TEST EQUIPMENT REQUIRED B
Digital Voltmeter Extender Cable
Marked Card Programmer Power Supply
Spectrum Analyzer

NOTE

A voltage dusignated as a high in this text will be > +2.2V
unless otherwise noted and a low will be <+0.8V.

B REFERENCE AMPLIFIER ASSEMBLY A9

The output rf level from the A2 Power Amplifier is controlled by a
dc reference from the A9 assembly.-

The voltage source for the reference level is operational amplifier
Ul. When the instrument is in the CW mede the source voltage is
—2V. The dc level at the output of Ul is coupled to the feedback
amplifier, A3, in one of two ways.

In local operation the LCL/RMT input (XA9 pin A) is high. Q2 is
turned off and Q1 is turned on to energize K6. The output of Ul is
applmd to a valtage dmdq: netwozk (R14, A1R1 and A1R2). The

il1R1) is capable of controlling the
umpm from +13 dBm to 0
o!fmdlmthedcmtothefeedm

dBm At an qutwt
amplifier is —-»w.

In remote the LCL/RMT input (XA? pin A} is low. Q1 is

WWM%hWonme&mmMmm

m © m & 4 and & dB of atienuation

mmmﬁm
remote modes. T

Differential amplifier Ul has as its inputs the negative dc reference
from the reference assembly and the DET output of the A2
assembly. These two inputs are compared and the difference
determines theoutput of Ul a pin 6.

The output from U1 is coupled through Q8 and Q9 to the modulator
assembly (A6) where it is used as a gain control, This gain control
level directly affects the A2 power amplifier rf and AGC output
levels. When the rf output of the A2 assembly reaches the
programmed level the loop is stabilized and the output of Ul is a
steady dc level (CW mode).

In the AM mode the amplitude modulating signa is superimposed on
the reference level from the AS assembly. The amplitude modulating
signal also appears at the output of Ul and it is used to modulate the
center frequency in the A5 assembly.

As long as the output frequency of the Model 86601A is greater than
4 MHz the frequency rolloff of the feedback amplifier is controlled
by R15 and C9.

Code 1 and code 2 signals from the mainframe DCU alter the
response time of the circuit in the following manner:

When the selected output frequency is below 4 MHz (but above
400 kHz), the code 1 line is high and Q7 is turned on to provide
a ground return for C7. This increases the time constant of the
circuit and improves the response at the selected frequency.

Note that Q1 is also turned on to provide a ground return for C6
to maintain leveling accuracy.

When an output frequency below 800 kHz is selected the code 2
line also goes high to turn on Q6. This provides a ground return
for C8 to further increase the response time of the circuit.

The code 1 and code 2 levels ensure that the rf output level remains
constant over the entire frequency range of the instrument.

NOTES
1. Verify the presence of dc operating voltages before
taking other measurements. If dc voltages are not
present, check connections to the masinframe. If
interconnections are good nfor to the mainframe
manual and make necessary repairs.

2. After making repeirs in either of the circuits shown, the
adjastment specifiad in Section V of this
manual should be performed.

mbmmw to MMWMW&&M
of performing the tests specified ia the reeb

mmﬁ.

The Model S6S0LA of output s prosens
”mmw‘!’mm

The Model 86601A output level in loca mode is properly controlled

by the VERNIER control but remote 1 dB step programming is
inaccurate - proceed to Test |-c.

The Model 86601A output level is programmable but the VERNIER
control does not properly control the output level - proceed to Test
1-d.

Neither the VERNIER control (local) or the 1 dB step attenuator
(remote) operate properly - proceed to Test le.

Test 1-a Extend the AS assembly from the chassis on an extender
board. With the Model 86601A VERNIER and OUTPUT RANGE
controls set for a +13 dBm output measure the dc level a XA9 pin
K. The dc level should be about -550 mV, Set the Model 86601A
output to -10 dBm. The dc level at XA9 pin K should be about
-225 mV. If the voltage is not present proceed to Test I-b.

If the dc levels at XA9 pin K are as specified use the digital voltmeter
to check the dc level at XA7-2 pin 7. With the Model 86601A output
set to +13 dBm the dc level should be about +5.05 V. Turn the
VERNIER control full counterclockwise - the dc level should
increase to about +5.2 V.

If the dc level a& XA7-1 pin 7 is not present the meter or wiring to
the +5.25V input is defective.

If the dc level a XA7-2 pin 7 is present, but does not vary as the
VERNIER control is rotated, Q10 or associated components are
defective.

If the dc level at XA7-2 pin 7 is present and varies as the VERNIER
control is rotated, but the Model 86601A output meter does not
change, the meter is defective.

Test 1-b. Recheck for the dc levels specified for XA9 pin K at the

white-orange MTR lead on the A3 assembly. If the levels are now
present, check the interconnections to the A9 assembly. If the dc

le"eehltxllnrenotpmntpmeeedto'l‘m?rocedmz

Test 1-¢. In the local mode set tha instrument fora 30 MHe +13dBm
output. Monitor the output with the spectrum analyzer and set the
mbmmmhwduphyﬂwp«kofmeagwammpmmb

In the mmote mode 1, 2, 4 and 8 dB steps of attenuation.
MMMMIAWWWMMW&&W £4
one or more of the steps do not the desired results check the
logic levels at XA9 pins E, F, H and/or J against the levels shown in
Table 8-3. HMMWmmmmmmmym

wmwmumm&? nmammmwm
s i MWW (see Service Sheet §), the muinframe. or the




SERVICE SHEET 4 (cont'd)
Table 8-3. 1dB Attenuation Checks

Ammmmn (dlll © XA9 Pms
d8 E F' H J
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 t H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H

Test 1-d. With the instrument turned on in the loca mode check for
continuity between XA9 pins 10 and L. If a direct short does not
exist between these pins check Q1 and K6.

If the direct short between XAQ pins 10 and L is present check
A9R14, A1R1, A1R2 and interconnections.

Test 1-e. Perform the adjustment procedures specified in paragraphs
5-14 and 5-15. If the adjustments cannot be made A9U is probably
defective.

TesT PROCEDURE [l

Test 2.a. Disconnect the input from CNTRL IN. Connect a low
voltage power supply through & 1000 ohm resistor to CONTROL IN
(—ground). With the front panel VERNIER control set full clockwise
adjust the power supply fora +13 dBm output.

Measure the voltage at Ul pin 3 (—0.8V) and U1 pin 4 (0.9V). If the
voltages are correct, proceed to test 2-b.

i the level at Ul pin 4 is incorrect refer to Service Sheet 3.

i the level at Ul pin 3 is incorrect, refer to TEST PROCEDURE 1 of

Fm% Measure the voltage at Ul pin 8 (should be approximately
mwwmmmwmmmmmmm
is. If the voltage is incomect, check Ul and sssociated

Test 2. Verify that the rf output meter is tracking the DET output
wmmmwx&mw&

1OV, 0.6V, M@W WM&EM‘%&%&MN
@1V, —0.38 2 0.1V and —0.1 + OBV pe

mﬁmﬂm 21 end 0.1 Mz The
i be the same o ofl Uwee
: which M @m i m

Service

Model 86601A

Figure 8-21. g
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Figure 8-22. Feedback Amplifier Component Locations

Figure 8-23.
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REFER TO TABLE 8-1 FOR EXPLANATION OF SYMBOLS
INTEGRATED CIRCUIT LOGIC iS SHOWN IN FIGURE 8-6.
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Figure 8-25.
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SERVICE SHEET 6 ‘ T;‘ G
Normally, causes of malfunction in the Model 86601!& will be

isolated to a circuit board or assembly as a result of pufcmnmg the
tesis specified in the troubleshooting tree.

When trouble has been isolated to the A8 assembly, the defectave
assembly shouid be extended from the chassis with an extender
‘board to provide access to test points and components.

. EQUIPMENT REQUIRED:

':Digital Voltmeter
Extender Cable

ATTENUATOR AND DRIVER ASSEMBLIES

The programmable attenuator is a five-section relay operated
attenuator. Them are one 10 dB, one: 20 dB and three 40 dB sections
in the attenuator. Two of the 40 dB attenuator sections are
in series to provide 80 dB of attenuation.

NOTE

The programmable attenuator is not considered a field
repairable item, If found defective it should be retumed to
the factory for repairs, or a replacement may te ordered as s
module exchange item.

The A8 aitenuator driver assembly consists of four identical
mnm;mtchmgwcum These mwmmmmmm

v the binary (1 — — 8) inputs from the A10 logic assem
ince the switehing «cﬁ?wﬁam Wmﬁ@oﬁ.mmh&m 1%%
dB) circuit will be

thmebmmﬁmﬁmmemm&mdmlmwmd
off, Q16 and Q12 are turned on, and —21V is applied to the 10 dB
mwmxwaxw:&mwxwmg
The 10 );m section of the atienuator is bypassed (no attenuation

When the & mummwumm&mmamm
My‘ﬁim@@llmw,m-bm\*w mmm@a

Service Model 86601A
Table 8-4. Attenuator Driver Levels
OUTPUT RANGE (dBm) XAS pins

M| L] KJJ]alasa]lz2l]n
~140 a || v || 8| Bl H]|®H
-130 TR
-120 #a|lv| 8| w8 L]|8]|H
~110 R R
~100 H| B | L |[uvH|uwu|w]|L]|H
— 90 Lt | H| | H|L|H|L|H
— 80 H|L|L|H]|H®H]|L|L]|H
- 70 R E R R ERENE:
— 80 H|H|H®H|L|H]| 8| HH]|L
— 50 E R R R

- 40 HlL|lu|lo|w|o]|u]| L
— 30 vl | v L] L
-2 H| | oL|ow|s|8]| L]t
- 10 R R R
0 H|L|L{L|H]|L Ll L
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APPENDIX A

REFERENCES

Index of Technical Mamuals, Technical Bulletins, Supply Manuals (Types 7,
8, and 9), Supply Bulletins, and Lubrication Orders.

US Army Equipment Index of Modification Work Orders.

Field Instructions for Painting and Preserving E|ectronics Command Equip-
ment Including Camouflage Pattern painting of Electrical Equipment
Shelters.

The A rmy Maintenance Management System (TAMMS).

Procedures for Destruction of Electronics Matericl to Prevent Enemy Use
(Electronics Command).

Operator’s, Organizational, DS and GS Maintenance Manual for Signa Gen-
erator, Hewlett-Packard Model 8860C Including Extension Mogule,
Hewlett-Packard Mode! 11661B.
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APPENDIX D

MAINTENANCE ALLOCATION

Section |.

D-1. General.

This appendix provides a summary of the maintenance
operations for R.F. Section Plug-In HP 86601A. It
authroizes categories of maintenance for specific main-
tenance functions on repairable item and components
and the tools and equipment required to perform each
function. This appendix may be used &s an aid in plan-
ning maintenance operations.

D-2. Maintenance Function.

Maintenance functions will be limited to and defined
as follows:

6. Inspect. To determine the serviceability of an
item by comparing ita physical, mechanical, and/or
electrical characteristies with established standards
through examination.

b. Test. To verify serviceability and to detect incip-
ient failure by measuring the mechanical or electrical
charseteriaties of an item and cnmparing those char-
acteristics with prescribed standards.

¢. Service. Operations vequired p&riod&mlly to keep
mmﬁmwwn@ngmﬂm, Le., meﬂm&

INTRODUCTION

h. Replace. The act of substituting a serviceable like
type part, subassembly, or module (component or as-
sembly) for an unserviceable counterpart.

i. Repair. The application of maintenance services
(inspect, test, service, adjust, align, calibrate, replace)
or other maintenance actions (welding, grinding, riv-
eting, straightening, facing, remachining, or resur-
facing) to restore serviceability to an item by carvecting
specific damage, fault, malfunction, or failure in a part,
subassembly, module (component or assembly), end
iten.. or system.

J- Overhaul. That maintenance effort (service/ac-
tion) necessary to restore an item to a completely serv-
iceable/operational condition as prescribed by
maintenance standards (i.e., DMWR) in appropriate
technical publications. Overhaul is normally the hugh-
est degree of maintenance performed by the Army
(verhaul does not normally return an item to like new

k. Rebwild. Conmisis of those services/actions nec-
esanry for the wmmmafmmwm&ﬂemmmm
o o hke new condition in accordance with mgmal

D-3. Column Entries.

@ Cabimen §, Growp Wowmber Colpran | latte groug
P, Thar gmﬂw af wmm i o whenlify comypo

T, i amvhibien, and wosdibee wnth
it wRet gy Wm&w
b Tobuveen &0 aepreeneat Aesemahly  olaes ¥ eob
Sandmn thie aouan mxww alf eopgrerts,, seniblen sub
wnd mestuber for bt msinlevmnes @

o Oolwssn & Wamitsmies Vuseioms (e 2

bume ther funelione 10 b perlarmed or Qe WMew hated

n & B tene aee Bied withenr iedmis

wgiee Tamte B B aslels Do parrgesss o Bioing the
‘ e )t AT st B 1 asmien

D-1
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d. Column }, Maintencnce Category. Column 4
specifies, by the listing of a “worktime” figure in the
appropriate subcolumn(s), the lowest level of main-
tenance authorized to perform the function listed in
column 8. Thsﬁsurereptesenuthewhveﬁmere-
quired to perform that maintenance function at the
indieated category of maintenance. if the number or
complexity of the tasks within the listed maintenance
function vary at different maintenance categories, ap-
propriate “worktime” figures will be shown for each
category. The number of task-hours specified by the
“worktime” figure represents the average time re-
quired to restore an item (assembly, subassembly,
component, module, end item or system) to a service-
able condition under typical field operating conditions.
This time includes preparation time, troubleshooting
time, and quality assurance/quality control time in ad-
dition to the time required to perform the specific
tasks identified for the maintenance functions author-
ized in the maintenance allocation chart. Subcolumna
of column 4 are as follows:

C-Operator/Crew
0-Organizational
F-Direct Support
H~General Support
D-Depot

e. Column 5, Tools and Equipment. Column 5 spec-
ifies by code, those common tor’ sets (not individual
tools) and special tools, test, Mmmrtaqmpmnt
required to perform the designated funection.

J. Column 8, Remarks. Column 6 contains an al-
phabetic code which leads to the remark in seetion IV,

Remarks, which is pertinent to the item opposite the

D-4. Tool and Test Equipment Requirements

(Sect. I1).

a. Tool or Test Equipment Reference Code. The
numbers in' this column coincide with the numbers
used in the tools and equipment column of the MAC.
The numbers indicate the applicable tool or test equip-
ment for the maintenance functions.

b. Maintenance Category. The codes in this column
indicate the maintenance category allocated the tool
or test equipment.

¢. Nomenclature. This column lists the noun name
and nomenclature of the tools and test equipment re-
quired to perform the maintenance functions.

d. National/NATO Stock Number. This column lists
the Nationa/NATO stock number of the specific tool
or test equipment.

e. Tool Number Thia column lists the manufac-
turer’s part number of the tool followed by the Federal
Supply Code for manufacturers (5-digit) in parenthe-
ses.

D-5. Remarks (Sect.l1V).

@. Reference Code. This code refers to the appro-
priate item in section 11, column 6.

b. Remarks. This column provides the required ex-
planalory information necessary to clarify items ap-
pearing io Section II.

(Next printed page is D"



SECTION I MA'NTEEAONF(Q:E ALLOCATION CHART

RF. SECTION PLUG-IN HP 86601A ™ 11:6625-2837-14&P-6
. : , : ™ : -
@ {3) ] GORY s) 6)
GéObP COMPONENT /AGSEMBLY MAINTENANCE | MAINTENANCE CATE TOOLS REMARKS
NUMBER FUNCTION : c °c F H D EA:P'DI‘
00 R.F. SECTION PLUG-IN HP 8661A Inspect 0.2 Ivisual
Test 0.3 Simple,
oper-
ational
Test 0.5 1 they 7
Adjust 0.6 8 ’
Install 0.2 27
Ruﬂ:co 0.3 10 57
g.vz.rh:ul . 8.0 |1 thry zeL

D-3
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SECTION 111 TOOL AND "I':%Sg EQUIPMENT REQUIREMENTS

RF. SECTION PLUG-IN HP 86601A

T&m’ﬁf ”‘c',‘”:gg&f:fa NOMENCLATURE
REF _CODE

1 H, D ANALY2ER, SPECTRUM TS5-723/U

2 0O GENERATOR, SIGNAL AN/USM-205

3 H, D MULTIMETER, ME-26/U

4 o D QSCILLOSCOPE AN/USM-281

5 H, 0 VOLTMETER AN/GSM-64

6 H, D VOLTHETER AN/URM-145

7 H, O VOLTMETER ME-30/U

8 K. D TCOL KIT TK-100/6

3 0 ANALYZER, SPECTRUM HP 141T

10 ) PLUG~IN HP 85528

1 ) PLUG-IN HP 85538

12 ) PLUG-IN HP 85508

13 ) PLUG-IN HP B556A

1% 0 GENERATOR, SIGNAL HP 203A

15 ) GENERATOR, SIGNAL HP 84448

16 ) VOLTMETER HP 3406A

7 D VOLTMETER HP B405A

18 0 ATTENUATOR HP H38-255D

19 0 DETECTOR WP 8471A

20 ) DISCRIMINATOR, FM HP 5210A

21 0 DUMMY LOAD NP 1250-0207

22 Y MARKED CARD PROGRAMMER HP 32604

23 B MIXER, DOUBLE BALANCED WP 13514A

2 P PONER SUPPLY HP 721

25 b PROBE HP 10004

2 ) SERVICE KIT WP 11672

27 o | T00LS AMD TEST EQUIPMENY AVAILABLE TO THE REPAIRER BECAUSE OF
HIS/HER WSSIGHED MISSECN,

NATIONALINATO
STOCK NUMBER

6625-00-666-0418
6625-00-786-9672
6625-00-913-9781
6625-00-106-9622
6625-00-022-7894
6625-00-973-3966
6625000-643-1670
5180-00-605-0075

4

TOGL NUMBER
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APPENDIX E

REPAIR PARTS AND SPECIAL TOOLS LISTS

Refer to Section VI, Replaceable Parts, for all maintenance repair parts,



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

: FROM: (YOUR UNIT'S COMPLETE ADDRESS)
e TR, || comaner
DOPE A T Stateside Army Depot
FORM, TEAR IT OUT, FOLD| |  AmTN:  AMSTASHS ¥
T AND DROP IT IN THE Stateside, N.J. 07703
- oATE 10 July 1975

PUBLICATION NUMBER DATE ~InTLE

T™ 11-5840-340-20P 23 Jan 78 Radar Set AN/PRC-T6

| 8E EXACT. . .PIN~-POINT WHERE IT IS | IN THIS SPACE TELL WHAT IS WRONG
AND WHAT SHOULD BE DOME ABOUT IT:
l PAGE paras | FiGure| TaBLE

NO. GRAPH NO, NO.

33 For item 2, change the NSN to read: 5835~-00-134-9186.

Reason: Accuracy. @
L 19 Identify the cover on the jund®ion box (item no. 5).

Reason: It is a separate item and is not called out
on figure 19.

L5 Add the cover of tb@tion box as an item in the
listing for figure 193#

Reason: Same as above.

- e M e e A - — A — e Smis O —— T =

- -—

TEAR ALONG DOTTED LINE

; ek, R QI YL




RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

SOMETHING WROMNG wrm ms snuavr

FROM: (YOUR UNIT'S COMPLETE ADDRESS)

THEN. . .JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, TEAR IT OUT, FOLD
IT AND DROP IT IN THE
MAIL!

DATE

PUBLICATION NUMBER DATE TITRZ. F. SECTION PLUG-IN
TM 11-6625-2837-1484P-6 23 OCT 79 HP 86601A
BE EXACY. , .PIN=POINT WHERE IT IS | IN THIS SPACE TELL WHAYT 1S WRONG
PADE parm | ricune] TasLE AND WHAT SHOULD BE DOME ABOUT IT:
NO. ORAPH NO. NO.

. am G e SER m e A —— . S G ST W— e —

-— —
[

TEAR ALGRG DOTTED LINE

SR, WS Gl U P gl ) TR AR e e B (e

s #E

s ST i Wil
oBiT w%%"é it B s B



FiLL 14 YOUR
UNIT'S ADDRELS

FPOLD BACK

——— e o— = oy ———— O v S CND CIED M GER TN R GNP NGNS GNGD T W G GE TG WD (SR WSS W SR W I S Y — =

DEPARTMENT OF THR ARMY
g POUTARE AND PEED PAD
BRPARTUTNT OF Vo ARWY

SPRICIAL BUDNESS 20D -314
PRZHALTYY JOR PRIFATE 4R, 2060

Commander
UE Avmy Commumications and
Bmueuim&uﬂﬁ Readiness Command

?@M Mh, Hew Jewsey 07703

owa - - B A TR . T I T ST T TR T, G G, <Y s T AW DT ARG D Ty O D, U R

0.0 GaaR

'mn‘mmm —-”--—-———-—:—



RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS

SOMETHING WRONG wm ms s |

FROM: (YOUR UNIT'S COMPLETE ADDRESS)
THEN. . .JOT DOWN THE
DOPE ABOUT IT ON THIS
FORM, TEAR IT OUT, FOLD
IT AND DROP IT IN THE
MAIL! T
PUBLICATION NUNGER DATE

Tl‘fht
.F. Section Plug-l
T™ 11-6625-2837-144P-6 23 OCT 79 HP 86601A ug=n

BE EXACYT, . ,PIN~POINT WHERE IT IS | IN THIS SPACE TELL WHAT IS WRONG
’:g. PARN ":g“ TABLE AND WHAT SHOULD BE DOME ABOUT IT:

GRAPH NO.
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RECOMMENDED CHANGES TO EQUIPMENT TECHNICAL MANUALS
R

SOMETHING WRONG wm rws ussra

FROM: (YOUR UNIT'S COMPL ETE ADDRESS)
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-~ 7 MAIL! [DATE
FUBLICATION NUNBER DATE TITL
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£ BE EXALY. . PiN-PDMNT SHERE IT IS | 1N THIS SPACE TELL WHAT IS WRON
’,,‘53;’ PRRS | FICORE] TABLE AND ¥NAT SHOULD BE DOMZ Alﬂl‘t it

GRAPH § WO, H  NO.

2 B s S ENE TR NI GO ETAA LI A D MR G e SR

@ s =

TEAR ALONG HOTTRD LINE

e e e e e e B

=AR ST W Wes Sam JAW TR ERe

It

" |
2 E &

==
b

AT WREAAE, (TN @8 LR MDD MBAETCDE o BT

W% asiif T m:wn@ AL il
[ 2+ @m o ww%ﬁz GNWE T D w@m *&%Wm

JA IR




LD WAl

P Sy
DG, B WO WA SO, T

e Erwy Commumlcst ione wnd

Tiesvronise Wateriel Resdiseds Command
BTN RS- -

Torr Sommneth. Yew Jerwey QVI10Y

R S ¢ L N S A S TS TR SR D GRS . S, N G A @A G A G, s s . ol s, Ao, o vt aaa e come aam,

. Y

SRR E SR ST WS S ST W AR WS S R S e wes S s e

St Gehi it SHNIV SFRS



TM 11-6625-2837-14& P-6

By Order of the Secretary of the Army:

, E.C. MEYER
: General, United States Army
Ociat: Chief of Staff

J. C. PENNINGTON

USAERDAA (1)

USAERDAW (1)

Army Dep (1) except
LBAD (10)

TOAD (16)
BHAD (8)
USA Dep (1)
Big Bec USA Dep (D)
Units org under fol TOE:
(1 copy each unit)
=154
25185
(2 copies each umit)
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