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CERTIFICATION

Hewlctt-Pach.ard Company certifics tLot this product met its pubtished specificatiaw at the tfme of ahipment
from ttrc foctory. Hewlctt-Pachard further certi.fies ttwt its calihrotbn nt/easwenents are trueahle to tlrc lJnited
States Natinrwl Bureut of Starldlard,s, to thc ertent slbwed by tht Bureda's colibration fuility, and to the
calihratbn faailities of otlur Internatiatwl stnndails organization members.

WARRANTY

This Hewlett-Packartl instnrnent product is warxant€d against defectE in naterial and workmanship for a period
of one year from date of shipment During the warranty perio4 Hewlett-Packanl Company wiU at its option,
either repair or replace products which prove to tb defective.

For warranty s€rvice or r€pafu, this product mugt be returned to a gen'ice facility desiguated by HP. Buyer shntl
prepay shipping chargee to HP and HP shall pay shipping charges to rehrrn the product to Buyer. Aovrever,
Buyer shall p8y all Bhipping charges, duties, and tares for products rehrrned to HP from another courtry.

HP warrantg that its software and firmware designated by HP for use with an instrument will erecute its
programming instnrctions when properly ingtalled on that instrument" HP does not warrant that the operation
of the instrument, or software, or firmware will be uninternrptcd or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defests resulting fiom irnproper or inadequate maintenance by Buyer,
Buyer-snpplied softTvare or interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the product, or improper site preparation or maintenance.

NO OTHERWARRAT{TYISEXPRESSED ORIMPLIED. HP SPECIFICALLYDISCI.AIMSTHEIMPLIED
WARRANTIES OF MERCHANTABILTfY AND FTTNESS FOR A PARTTCULAR PURPOSE.

EXCLUSIVE REMEDIES

TFIE REMEDMSPROVIDED HEREINAREBTI}MRS'S SOI,EAND EXCLUSTVEREMEDIES. HPSHALL
NOT BE LIABLE FOR ANY DIRECT, II{DIRECT, SPECIAL, INCIDENTAL, OR CONSEQTTENTIAL
DAMAGES, WHETHER BASED ON COT{TRACT, TORT, ON AMY OTIIER T.EGAL THEORY.

ASSISTANCE

Prod'rrct mointenante agreemcnts. wd otlwr cwtorrr;ir assistonte ryreements are apaWc for Hewlctt-Paahud,
prodrrcts.

For any assistan'ce, contdct your nearest Hewlett-Pachard Sabs and Seruice Office- Addresses are provi.ded at
tlv b@h of this msrual. .

t
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SAFETY SUilIilIARY

Thr fsllowing goncnl rafoty precrutionr muil be obrerued during rll phuor of oporution, rffuicE, and roprir of tfririortrumont Frilun to comply with thero procrurionr or with rp-oiri. warnings obowhoro in thir mrnurl riohtc
'!fiilt 

rtrndrdr of dcrign, manuftcturo, rnd intondod urs of th" inrtrur.nt Howlott prckrrd Gomprny r$.,mes [olirbllity for tho curtomort failuro to comply with thoro roquiroiantr. This ir e srfety Gl*r I inrtrumont

GNOUTD TIIE ITSTRUTETT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-trical ground' The instrument is equipped with a three-conductor ac power cable. The powercable must either be plugged into an approved three-contact electrical outlet or used with athree-contact to two_-contact adapter with the grounding wire (greenl firmly connected to anelectrical ground (safety groundl it ttre power Jutbt. ttre powei p"t 
"no 

mating plug of thepower cable meet International Electrotechnical Commission fl ECl'safety standards.

OO f,OT OPERATE IT Ail EXPI.OSIVE ATilIOSPIIERE

Do not operate the instrument in the presence of ftammable gases or fumes. operation of anyelectrical instrument in such an environment constitutes a definite safety hazard.

IGEP AWAY FROT III'E GIRGUITS

operating personnet must not remove instrument covers. component replacement and internaladiustments must be made by qualified 
-mainten*"'p"r"onnel. Do not replace componentswith power cable connected. under certain conditions, d"ng"rous voltages may exist even withthe power cable removed. To avoid injuries, always disconnect power and discharge circuitsbefore touching them.

IIO ilOT SERYICE OR ADJUST AlOilE

Do not attempt internal service or a-djustment unless another person, capabte of rendering firstaid and resuscitation, is present.

IIO TOT SUESTITUTE PARTS OR IIODIFY IilSTRUIIEIIT

Because of the danger-of introducing additional hazards, do not install substitute parts or per-form any unauthorized modification-to the instrument. Return the instrument to a Hewlett-Packard sales and service office for service ;il,"F;i;,o 
"nrur" 

that safety features are main-tained.

OATGEROUS PNOGEDURE WARTIilGS

warnings' such as the example below, precede potentiafly dangerous procedures throughoutthis manual. Instructions contained in the warning, ,u"t be followed.

WARl{IHG

Drngorour uoltagoq cap1ilo of ceusing doeth, rre prosont in thir inrtrrmant ure or.tnme crution when hrndling; terting; rnd r justing



SAFETY SYMBOIS

General Definitions of Safety Symbols Used 0n Equipment or In Manuals.

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal commor, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

rl

+oR

O

ITARl{IHG

r I Frame or chassis terminal. A connection to the frame (chassis) of
ffi o^ L the equipment which normally includes all exposed metal struc-

^-/

tures.

Alternating current (power line).

Direct current (power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to p€rsonnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
hiehlight.

 \.,

NOTE:
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sEcTt0tu I

GEIU ERAI INFORMATIOITI

r.t il[TR0DUCTtoil

This Operating and Service Manual confains information for the installation, operation,
testing, adjustments, and serviceof the Hewlett Packard Model3560lA Spectrum Analyzer
Interface. Figure l-l shows the 35601A installed in an -hp 30424 Sfectrum Anallzer
System. This manual is part of the system library for the -hp-3O4ZA. The part numbers for
both the printed manual and the manual on microfiche ari listed on the title page of this
manual. Additional copies of this manual, in either form, are available through your nearest
Hewlett-Packard Sales/Service office (a list of these are in the back of ttrisLanuA).

This section contains the specifications, general description, safety considerations, and
recommended test equipment for the -hp-35601A spectrum Analyzer Interface.

l-l

Figure l'1. The'hp'35001A Spectrum Analyzer Interface Installed in the.hp- g047A
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I.2. DESGBIPTIOil

The -hp- 35601A is the Spectrum Analyzer Interface for the -hp-3O47A Spectrum Analyzer
System. This instrument is not available by itself or as an accessory; it has been designed ex-
clusively for the -hp 3(X7A System. The -hp- 35@IA provides the necessary interfacing of
the spectrum analyzers in dl three operating modes of the -hp- 30474.

sPECrFtCATtoilS

The -hp 35601A has no specifications of its own. The -hp- 30/;7A Spectrum Analyzer
System has specifications for the entire system as well as for the individual spectrum
analyzers, however there are no specifications that apply to the Spectrum Analyzer Interface
alone.

I.4. SAFETY GOilSIDERATIOilS

The Spectrum Analyzer Interface is a Safety Class I instrument and has been designed
according to international safety standards. To ensure safe operation and to retain the in-
strument in a safe condition, the Operating and Service Manual contains information, cau-
tions and warnings which must be adhered to by the user. NOTE: See the Safety Summary
following the Table of Contents of this manual for a discussion of basic safety precautions
and safety symbology

The 35@lA front panel contains a A symbol which is an international symbol mean-
ing "refer to the Operating and Service Manual". The symbol flags important operating in-
structions located in Section III required to prevent damage to the instrument. To retain the
operating condition of the instrument these instructions must be adhered to.

I.5. REGOMIIIEIIDED TEST EOUIPMETTT

The equipment recommended for the testing and calibration of the -hp- 35601A is shown in
Table l-1.

t-2
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Tahle l-1. Recommended Test Equipment

Equipment
Critical

Specifications
Becommended

-hp- Model f,o.

Service Tape
for -hp-98458 Series 100

or
Service Tape
for -hp- 98458 Series 200

or
Service Disc
for -hp- 9836

-hp- part number
35601- 10001

-hp- part number
35601-10006

-hp- part number
35601-1001 1

Desktop Computer HP-lB Capability -hp- 9836 or
-hp- 98458 with
-hp- 98O34A

Synthesizer HP-lB Controllable
I OMHz Reference

-hp- 33254 opt OO 1

Digital Voltmeter HP-IB Controllable -hp- 3455A

Oscilloscope 7 SMHz Bandwidth -hp- 1 8OA,1 8O8A,
1 821A
or

-hp- 17 4OA

Counter I OOMHz -hp- 5314A

Signature Anafyzer -hp- 5OO4A

SO0Termination -hp- 1 I O48A

(21 HP-lB Cable -hp- 10833A

(51 BNC Cables -hp- 1 I 17OC

(21 BNC "T" -hp- part number
1250-0781

General Information
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Model 356014 Installation

sEcTIoil il
I[ISTALTATIOIt|

2.1. lilTRoDUCTt0t{

This section contains information for the installation of the -hp- Model3560lA into the -hp-
3o4;7A Spectrum Analyzer System. Also included in this section is a discussion of the instru-
ment's power requirements and repackaging information. Since the -hp- 3M7Ais supplied
with the -hp- 356014 installed, this section is provided only for reference in case the -hp-
356014 has been removed for service. However, as a precaution, make sure the correct line
voltage selection has been made before applying power to the instrument.

2.2. POWER REOUIREMETITS

CAUTION

Before applying ac-line power to the -hp- 356014, be sure that the
VOLTAGE SELECTOR switches are set Jor the proper line
voltage and the correct linefuse is instolled in the rear panel FUSE
holder.

2-3. Line Uoltage and Frequency

The -hp 35601A requires a single phase power source of:

86 V to 127 V (48H2 to 66Hz), or
189 V to 225 V (48H2 to 66Hz)

2-4. Grounding Requirements

To protect operating personnel, the instrument's panel and cabinet must be grounded. The
-hp- 355014 is equipped with a three-wire power cord which, when plugged into an ap-
propriate receptacle, grounds the instrument. The offset pin on the power plug is the ground
connection.

wARiltl{c

I. The power cable plug must be inserted into a socket outlet pro-
vided with a protective earth contact. The protection of the
grounded instrument cabinet must not be negated by the use of an
extension cord without a protective conductor.

2. If this instrument is to be energized via an auto-transformer to
reduce or increase the line voltage, make sure that the common ter-
minal is connected to the Earth pole of the power source.
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Figure

Itt|STATTAilOil IttITO SYSTEM

Line Uoltage Ranges

The -hp- 3o4.7A is supplied with the -hp- 356014 Spectrum Analyzer Interface already in-
stalled. Unless the instrument has been removed from the system for calibration or service,
just check for proper fuse installation and line voltage selection before applying power to the
instrument.

2-6. line Uoltage and Fuse Selection

CAUTION

Before applying ac-line power to the -hp- 356014, be sure that
the VOLTAGE SELECTOR switches are set for the proper line
voltage and the correct linefuse is itutuAed in the rear panel FUSE
holder.

Voltage selection switches on the rear panel are used to configure the instrument to operate
on one of four input line voltage ranges. The range of input voltages for each configuration
of the switches is illustrated in Figure 2-1. Set the switches to conform with the line voltage
to be used with this instrument. The switch positions for each input voltage range are in-
dicated on the rear panel and in Figure 2-2.

Verify that the line fuse installed in the fuse holder on the rear panel is the correct fuse (0.5
amps, -hp- part number 2ll(XX)l2).

10 0v 120V ??ov z4gv

3047-?-?

'*r

,,:j

Model 35601,4'

lm--l

f loo I

100 120 140 160 180 200 2?O ?10 260

3047-?-l

2-2

Figure 2-2. Suuitch Positions For Liire Uoltage Ranges
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2-7. HP-IB Address Selection

The -hp- 35601A is shipped from the factory with a Select Code of 15. The -hp- 30424 soft-
ware requires that the -hp'35601A have a select code of 15. This may be chanled to another
address, if desired, providing no other instrument in the system has its new address. Chang-
ing the Select Code is accomplished using the DIP switches on the rear panel (see Figure 2-3).

NOT

1 Z 3 4 s-_qgE\

ASC|I Code

Gharaetar
listen Talk

SP@
IA
"B
#c
$DahE
&F,G
(H
ll*J
+K
,L
-M
.N

P
o
R
s
T
U
V
w
X
Y
z
I

Address Switches

oo
10
o1
11oo
10
o1
11oo
10
o1
11oo
10
o1

oo
oo
10
10
o1
o1
11
11oooo
10
10

o
o
o
o

o
o
o
o
1

1

1

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

oo
o1
o2
o3
o4
o5
o6
o7
o8
o9
10
1l
12
13
14

16
17
18
19
20
21
22
23
24
25
26
27

Factory
Set

Address
o
1

2
3
4
5
6
7
I
9

i
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2-8. Mounting

The -hp- 35601 was installed into the -hp- 3O47A with support rails, rack mount flanges, and
rear frame brackets. When mounting this instrument into the -hp- 3C/;7A after servicing
these parts should be used. These are illustrated in Figure 2-4.

Rack Mount Flanges (two requiredl -.-..

-hp- part number 5O2O-8 862 ..-/

2680-0106
10132 SCREWS

3050-ooo7
METAL WASHERS

NYLON WASHERS
2510-0193

8132 PANHEAD

Rear Frame Mounting Bracket
-hp- part number O3O47-O47O2

Instrument Support Rails (two reguiredl
-hp part number O3O47 -A47O1

Figure 2-4. Mounting Harduuare

2-4
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250 V
OPERANON

t'|.UG': CEET.VI f
CABI^E': HP 812o.t692

250 V
OPERATION

PLUG': CEE22-VI
GABLE': HP 8t2o.t960

250 V
OPERATTON

PLUG':.OHCR lO7
CABI-E': HP 812G2956

250 V
OPERATK)N

PLUG': SEl/ l0l 1.1959-24507
TYPE 12
CABLE': HP 81 2o2l04

125 V - 6A..

PLUG': NEMA l-l5P
CABLE': HP 8120-0684

250 V
OPERATION

PLtfii': NZSS r98rAS Ct t2
CABI"E': HP 8f 200695

250 V
OPERATION

PLUG': BS f3834
CABLE': HP 812O-17O3

250 V - 6A..

PLUG': NEMA G-tSP
CABLE': HP 8t2O-O696

P|-UG': NEMA 6-15P
CABLE': HP 8t2O-1521

STD'&4!9S lRev.l
'Tha nurnbar ghown tq ths ptug ie tha Lrdusrv idemifbr lor the plug only.Iht til{thbqt Crown for Sra cable Lc sn HP part nrmrber for a cornpttt"-".Ur" including the plug.
"UL fgt€d for rrce ln tho Urdtod States of America

Figure 2-5. Power Gables

2-9. Power Gable Gonnection

The -hp- 35601A was installed into the -hp- 30474 using a three-wire power cord (-hp- part
number 8120'2307). This is the type of cable that should be used to supply power to the in-
strument while it is installed in the -hp- 3(X74, regardless of power line voltage and frequen-
cy. If, for some reason, the instrument is to be operated ouiof the system, ih.n ur" the ap-
propriate power cable from the ones shown in Figure 2-5.

with the front panel power switch in the oFF position, connect the ac power cable to the
rear panel LINE connector. Plug the other end of the power cable into the three-terminal
grounded power strip in the system cabinet.

wARlf ttc

To protect operating personnel, the -hp- 356014 chassis and
cabinet must be grounded. The -hp- 35601A is equipped with a
three-wire power cord which, when ptugged into an appropriate
receptacle, grounds the instntment. The offset pin an the power
plug is the ground connection. To pruerue this protection fiature,
the power plug shall only be iruerted in a three-terminal receptacle
having a protective earth ground contact. The protective action
must not be negated by the use of an extension cord or adapter
that does not have the required earth ground connection. Ground-
ing one conductor of the two-conductor outlet rs not sufficient
protection.
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2-11l,. Signal Connections

There are
panel.

three cables to connect to the front panel of the -hp-35601A, and six on the rear

NOTE

Use the cables included with the -hp- 3A47A when reinstolling the
-hp- 356014 into the system. Also, make sure that the positions of
the cables are those of the original installation. (See the -hp- 3047A
Installation Manual for part number and cable routing Informa-
tion.) If either of these conditiorc is not met, the -hp- 30474 moy
not perform as specified.

l. From the jack on the upper left front panel labeled "Input from 3585A Tracking
Generator", connect a cable to the output of the 35854 Tracking Generator.

2. From the jack on the front panel labeled "OUTPUTS TO 3585A lMO" connect a
cable to the 35854 IMO input.

3. From the jack on the front panel labeled "50O" connect a cable to the 3585A 500 in-
put.

4. From the jack on the rear panel of the -hp- 356014 labeled "IF INPUT FROM 3585A
IF OUTPUT", connect a cable to the 3585A IF Output (rear panel of 35854).

5. From the jack on the rear panel labeled "lOMHz REF INPUT FROM 3585A l0MHz
REF OUTPUT", connect a cable to the 35854 l0MHz Reference Output.

6. To the jack labeled "OUTPUT TO 35824 A CHANNEL INPUT", connect the cor-
rect cable from the patch panel below the -hp- 3582A.

7. To the jack labeled "OUTPUT TO 3582A B CHANNEL INPUT", connect the cor-
rect cable from the patch panel below the -hp- 3582A.

8. To the jack labeled "INPUT FROI\4 3582A NOISE SOURCE", connect the correct
cable from the patch panel below the -hp- 3582A.

9. Connect the HP-IB cable from the other instruments to the HP-IB input on.the rear
panel of the -hp- 35CI1A. See the NOTE below and Figure 2-6 for more information.

NOTE

To achieve design performance with the HP-IB, proper voltage
Ievels and timing relationships must be maintoined. If the system
cables are too long, the lines cannot be driven properly and, conse-
quently, the system will fail to operote. When interconnecting any
HP-IB system, observe the following ntles:

a. The total cable length for the system must be /ess than or
equal to 20 metres (65 feet).

b. The total cable length .for the system must be less than or
equal to 2 metres (6 feet) times the total number of devicu con-
nected to the bus.

2-6
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Figure 2,6. HP.fB Gonnector

2.11. OPERATITUG AIUD STORAGE ETUUIROilMEIUT

wARtf f ilG

To prevent potentiar erectricar shock orfire hazard, do not expose
equipment to rain or moisture.

2-12. Openting Environment

In order for the -hp- 356014 to function properly, the operating environment must be withinthe following limits:

Installation

Temperature. . . . OoC to +55"C (+32.F to + t3l"F)
Relative Humidity. ... . . <95s/oAltitude. . . .. . <4600 metres (f SOOO ft)
Magnetic Field Strength. . . <0.05 gauss

PIN LINE
1

2
3
4
13
t4
15
r6
5
17
6
7
I
9
r0
1r
12
r8
19
20
21

22
23
24

THESE PINS
ARE

INTERNALLY
GROUNDED

'w
ll
F+

LJ
e

rn\
ll ll 6.5nar
tt tf I
a[-ll:1l-l
-
l1l

-
a-..-..-l

-
tl

-
l-l

-
l. -----l:

m_F-tlE1

-l
Fl
It

-
lll=,t:1
l-la\==:t

Dt0l
Dt02
Dr03
Dr04
Dtos
Dr06
DtoT
DtoS
EOI
REN
DAV
NR FD
NDAC
tFc
SRO
ATN
SH IELD-CHASSIS GROUND
PIO TWISTED PAIB WITH PIN 6 \
PIO TWISTED PAIR WITH PIN 7 I
Plo TwtsTED PA|R W|TH PtN 8 |
Plo TwtsTED PAf R W|TH Pf N I )
PIO TWISTED PAIR WITH PIN 10 {
Plo TW|STED PA|R W|TH PtN 1t I
TSoLATED Df GfTAL GROUND )

The -hp- 356014 contains metric threaded Hp-tB cable
mounting sfuds as opposed to English threads. Metric
threaded -hp- loo?lA, B, c or D Hp-tB cable lockscrews
must be used to secure the cable to the instrument. lden-
tification of the two types af nwunting sfuds and
lockscrews rs made by their color. Engtish threaded
fasteners are colored silver and metric threaded fasteners
are colored black. Do NoT mate silver and black fasteners
to each other or the threads of either ar both wiil be
destroyed. Metric threaded Hp-tB cable hardware illustra-
tions and part numbers follow.

LONG iNOUNTII{G STUD SHORT MOUNTTNG STUO
0380-0643 0580-0644

2-7
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2-13. Storage and Shipping Environment

The -hp- 35601A should be stored in a clean, dry environment. The following are en-
vironmental limitations to both storage and shipment:

Temperature.... ......40"C to +75"C (40 "F to + 158"F)
Relative Humidity. ..... (9590
Altitude.

In high-humidity environments, the instrument must be protected from temperature varia-
tions that could cause internal condensation.

2.I4. REPACKAGIilG FOR SHIPMEIIT

NOTE

If the instrument is to bg returned to -hp- for service, attach a tag
indicating the type of service required. Include any symptoms or
details that may be of help to the semice technician. AIso include
your return address, the irctrument's model number andfull serial
number. In any correspondence, identify the instrument by model
number and full seriol number.

2-15. -hp- Packaging

The instrument is best packaged for shipping using a shipping container and packing
materials available through and -hp- Sales./Service office. A list of -hp- Sales./Service offices
is given at the back of this manual. Be sure to allow eight to ten centimetres of packagrng
material on all sides of the instrument and seal the container with strong tape or metal
bands. Also mark the container "FRAGILE" to ensure careful handling.

2-16. Other Packaging

The following general instructions should be used for packaging with commercially available
materials:

a. Wrap the instrument in heavy paper or plastic.

b. Use a strong shipping container. A double wall carton made of tiS-titogram
(250-pound) test material is adequate.

c. Use enough shock-absorbing material (eight to ten centimetres) around all sides of the
instrument to provide firm cushion and prevent movement inside the container. Protect ihe
front panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE to ensure careful handling.

2-g
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sEcTt0tu ill
OPERATIOIII

3.1. mTRoDUCTt0il

This section contains the operating information for the front and rear panels of the -hp-35@lA' since this instrument is only uryd in the -hp- luinsystem, the actual program-
ming of the -hp- 356014 is not discussed in this op"r"tiog section; all of the necessary HP-IBcontrol is included in the system software. ThebperatJr of the -hp- 356014 need only beconcerned with the uses of the front and rear panel controls and jacks.

3.2. FROilT PAiIEt

Figure 3-l contains a diagram of the front panel of the -hp- 356014. The text included inFigure 3-l describes the numbered items in ihe Aiagam.

CAUTION

Before applying ac-line power to the -hp- 3s60IA, be sure thot the
YOLTAGE sELEcroR switches ore set for the proper rine
voltage and the conect linefuse is instailed i tne rearpaner FUSE
holder.

3.3. REAB PAilEI

Figure 3-2 contains a diagram of the rear panel of the -hp- 356014. The text included inFigure 3-2 describes thc numbered items in:the diagram.

Operation

3-l
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Phase lock loop error meter: This meter shows the error of
the high frequency phase lock loop during Phase Noise
Analysis measurements or the deviation from quadrature in
non-phase-locked measurements. The meter also shows
the frequency drift of the source under test in AM/PM Noise
Analysis mode.

Input from 35854 Tracking Generator: This input accepts
the Tracking Generator output of the 3585A.

Phase detector inputs (l GHz to l8GHzl: These are inputs
for the reference vco and the vco under test in Phase Noise
Analysis. The inputs can operate from l.OGHz to l8GHZ
with a maximum input of + 13dBm. The impedance of
these inputs is 5OO. Each input may be used for the
reference or the device under test,r

Phase detector inputs (iEli; to r dcH=l: These are in-
puts for the reference vco and the vco under test in Phase
Noise Analysis. The inputs can operate from 1.2GHz to
l8GHz with a maximum input of + l0dBm. The impedance
of these inputs is 5@ , Each input may be used for the
reference or the device under test.

Phase lock loop vco control voltage output: This output pro-
vides the control voltage for the vco under test in Phase
Noise Analysis. The output has a 5OO source impedance.

output to 3585A ( 1 MOI: This output connects to the 1M0
input of the 3585A.

Output to 3585A (SOO):This output connects to the 5OO
input of the 35854.

Signal input: This is used in Phase Noise Analysis when it is
desired to use an external mixer for phase difference detec-
tion of the reference and test sources.

Indicators: The four LEDs on the front panel, from top to
bottom, are the following indicators:

al Out-of-lock. lndicates that the high frequency phase
lock loop is not locked, or has had a large perturbation in
phase error.

bl Overload. This LED will light, and remain on, whenever
the signal input instantaneously exceeds t 2 volts.

cl Listen. This indicates that the -hp- 35601A is accepting
commands over the HP-IB" Note that this instrument only
listens and never talks.

dl On. Indicates power on.

@ Line off/on: Turns the instrument power on and off.

Figure 3-1. -hp- 356014 Front Panel

,,: lr,f
't'
;;:

.:,

--t
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Figure 3-2. -hp. 35601A Rear Panel

Operation

o l oMHz Input: This input accepts the l oMHz Reference
Output from the -hp- 3SBSA.

output to 35824 B Channel fnput: This output is routed to
the -hp- 3582A B Input via a patch-paner berow the -hp-
359 2A.

Noise Input: This input accepts the Noise output from the
-hp- 358 2A.

Ac Power Line Connector: connects instrument to ac
mains. lSee the Installation section for appropriate power
cable.l

Line Voltage Selector Switches: These switches should be
set to select the appropriate power fine voltage range for
the mains available where the instrument is to be operated,
(See the Installation section of this manual for instructions
on setting these switches.l

@ Fuse Holder: Holds ac power line fuse" (See the Installation
section for appropriate fuse size.l

HP-IB Address Selection Switches: Selects the desired Hp-
lB address. (See the Installation section for instructions.l

lF Input: This input accepts the lF output from the -hp-
3585A.

HP-IB Connector: Provides HP-IB control of the instrument;
accepts a standard HP-IB cable. (See the Installation sec-
tion for instructions.l

1 oMHz output: This output provides the I oMHz Reference
output of the -hp-3585A after having been buffered by the
-hp- 35601A.

output to 3582A A Channel fnput: This output is routed to
the -hp- 358 2A A Input via a patch-panel below the -hp-
3582A.

@ o

o o

o o

@ @

@
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sEcTt0il ru

REPTAGEABLE PARTS

4.t. tilTRoDUCTt0t[

This section contains information for ordering replacement parts. Table 4-3 lists parts in
alphanumeric order of their reference designators; it indicates the description, -lip- patt
number of each part, and any applicable notes. The following is included:

. -hp- part number

o The total quantity of the part used in the instrument (Qty column). This number is
only shown the first time the part appean.

r Descriptions of the part (see the list of abbreviations in Table 4-l).

t Typical manufacturer of the part in a five-digit code (see Table 4-2 for a list of
manufacturers).

o Manufacturer's part number.

Mechanical parts and parts not associated with an assembly are listed at the end of Table
4-3.

4.2. ORDERIITG IilFORMATIOII

To obtain replacement parts, address the order or inquiry to your local Hewlett-packard
Sales,/Service office. (See the list at end of this manual for office locations.) Identify parts by
their Hewlett-Packard part numbers. Include the instrument's model number and serial
number.

Table 4.1: Standard Abbreuiations

I

4-l



Replaceable Parts Model 35601A

4.3. PARTS iIOT LISTED

To obtain a part not listed include the following information:

o Instrument model number
o Instrument serial number
o A description of the part
o The function and location of the part

4.4. DIBEGT MAII ORDER SYSTEM

lVithin the United States, Hewlett Packard can supply parts through a direct mail order
system. Guidelines for using this ordering system are as follows:

o Order parts directly from the -hp- Corporate Parts Center in Mountain View,
California.

r No minimum or maximum purchase requirements for any mail order. (A minimum
order amount is required for parts ordered through a local -hp- Sales/Service office
when orders require billing and invoicing.)

Prepay transportation charges.

Include a check or money order with each order.

Mail-order forms and specific ordering information are available through your local
-hp- Sales/Service office. See the list at the back of this manual for addresses and
phone numbers of your local -hp- office.

Table +2. Manufacturers Gode List
tlfr
to. tanufacturer tame Address

o1121
o1 295
o1928
o3888
o47 13
07263
1 3606
1 78s6
1 8324.
19701
20932
24546
27014
2848A
51 642
56289
72136
80103

Allen-Bradley Co
Texas Instr Inc Semicond Cmpnt Div
RCA Corp Solid State Div
KDI Pyrofilm Corp
Motorola Semiconductor Products
Fairchild Semiconductor Div
Sprague Elect Co Semiconductor Div
Siliconix Inc
Signetics Corp
Mepco/Electra Corp
Emcon Div ltw
Corning Glass Works (Bradfordl
National Semiconductor Corp
Hewlett-Packard Co Corporate Hq
Centre Engineering Inc
Sprague Electric Co
Electro Motive Corp Sub IEC
Lambda Electronics Corp

Milwaukee Wl 53204
Dallas TX 75222
Somerville NJ 08876
Whippany NJ 07981
Phoenix AZ 85062
Mountain View CA 94o,42
Concord NH O33Ol
Santa Clara CA 95054
Sunnyvale CA 94086
Mineral Wells TX 76067
San Diego CA 92129
Bradford PA 16701
Santa Cfara CA 95051
Palo Alto CA 94304
State College PA 1 680 1

North Adams MA 02147
Wiflimantic CT 06226
Melvifle NY 117 46

L-J
at-



Table 4-3. Replaceable Parts

Reference
Designation

HP Part
Number

c
D atv Description Mfr

Code Mfr Part Number

A1

Alcl
AlCe
Al c3
Arc4
A1D5

Alc6
A1C7
Ar c8
A1C9
Arcl0

Alcl1
Atcle
A1Cl3
41Cl4
AlCr5

Atcr6
Al Ct7
et c18
A1Ct9

AI CR6
A1 Cn7
AICRE
A1CR9
AtcRl0

A1 CRl 1

ArcRle
A1 CRt 3
AtcRt4
A1 CRI I
AtcRt I
AT FI
AIFA

A1 JI
AI J2
A1J3
A1 J4
A1J5

AT J6
A1 J7
AT JB
Al J?

ATLl

A1 RI
AIR2
A1 R3
AIR4
A1 R5

AIR6
A1 R7
ATRg
A1 R'
AlRlO

AlRII
AIRT A
41R13
ATRI4
Al RTE

AlRPl
A1 RPE

Alst
Ar se
Ar s3

elul
AlUa
Al rr3
A1U4
AT U5

AIU6
A1U7
A1U8
A1U9
ATUTO

3560 1-66501

016{r-4571
0160-4571
0 1 60-457r
0t60-437r
0 1 60-457r

0160-4971
0160-4571
0160-4571
0 1 60-4971
0160-4871

0 r 60-ae04
0r60-ee04
0 1 g0-0e49
0 r 80-0e91
0 1 60-4571

0180-0ae8
01 80-a396
0180-a396
0 180-e730

I 90 1 -0040
1?0a-0 0a5
1901-00e6
1 901 -0 0e6
190e-00?g

1 901 -0 026
190 r.-0 026
1901-00e6
1?01-0026
1906-0 096

1 906-0 096

4110-0381
el I 0-0381

1 e51-64e8
resl -37??
1asr-64e8
I 451 -7264
t?3t-7?64

r?3r-38e5
1 asr -s730
1ag1-3638
1esr-38e3

?l 00-3560

0683;1 039
0693-1 035
0683-1815
0683-13e5
0693-13a5

0683-r3a5
0683-r 3A5
0693-r3?5
0737-044? l

o737-O44? l

l

0683-6839 |

0693-4735 |

068:I-13a5 |

0683-lsas I

o6ss-rses 
I
Ireto-oz6e I1sl0-0e69 |
I

3ror-r34r Isror-ts4t I310r-a0?4 
|
I

l Beo-t z3o I
rBeo-rzso Ilazo-tzso Ir9,20-r73D I
r8a0- t?30 |

I

rg?0-1689 |rBao-t6se I1820-1730 |1820-1730 |
rBao-tz3o I

94

1
7

?
?

1

?
e
6

14
tg

10

HPIB-I/O PC ASSEI'IBLY

CAPACIToR-FXD . tUF +80-?02 50UDC CER
CAPACITOR-FXD .1UF +80-a0z govDc cER
CAPACITOR-FXD . TUF +BO-?OZ g0vDc cER
CAPACITOR-FXD .1UF +BO-AOZ SOVDC CER
GAPACITOR-FXD .lUF +80-202 50vDc cER

CAPACITOR-FXD .1UF +80-2OZ SOUDC CER
CAPACITOR-FXD . IUF +BO-EOZ SOVDC GER
CAPACITOR-FXD . tUF +Ao-?oz 50vDc cER
CAPACITOR-FXD .lUF +80-?02 30vDc cER
CAPACITOR-FXD ,lUF +BO-?OZ SOVDC CER

CAPACITOR-FXD l0OPF +-AZ g00VDC l,tICA
CAPACITOR-FXD I 0OpF +-37. 30oVDC HrcA
CAPACITOR-FXD 33UF+-TOZ lOVDC TA
CAPACITOR-FXD IUF+-IOZ 33UDC TA
CAPACITOR-FXI} . IUF +BO-?OZ SOVDC CER

CAPACITOR-FXD ??!F+-tLz tsuDc TA
CAPACITOR-FXD T OOOUF+79.IO7. ?:JVDC AL
CAPACITOR-FXD 1 000UF+75-toZ 75VDC AL
CAPACITOR-FXD 1700UF+75,-I0Z 30VDc AL

DIODE-SIIITCHING 30V 50t{A zNS DO-39
DIODE-ZNR 10V gZ DO-3E FD=.4IJ TC=+ , g6Z
DIODE-PI'IR RECT EOOV 75OHA DO-E9
DIODE-PUR RECT EOOV TSOI{A DO-E9
DIODE-ZNR tOV 5Z DO-35 PD=.4U! TCe+,A62

DIODE-PIfR RECT e00U 750HA DO-e9
DIODE-PIdR RECT e00v 750He Do-e9
DroDE-PtfR RECT a00u 7g0t{A Do-z?
DroDE-P3ilR RECT 200V 750ltA Do-e9
DIODE-FII BRDG EO OV EA

DIODE-FII BRI}G AOOV EA

FUSE 3A 350U TD 1 . asx. eE
FUSE 3A 2g0V TD t.2gx.e5

CONNECTOR g-PIN I'I POST TYPE
CONNECTOR 5O-PIN I'I POST TYPE
CONNECTOR g-PIN 1.I POST TYPE
I€ADER-34 PIN
HEADER-s4 PIN

COI{NECTOR 5-PIN T.I POST TYPE
CONNECTOR 1O-PIN I{ POST TYPE
CONNECTOR 6-P IN I.I POST TYPE
CONNECTOR g-PIN I{ POST TYPE

INDUCTOR RF-CH-IILD g.6UH 5Z . t66DX,3g5LG I aete0

RESISTOR I.3K 32
RESISTOR 1 .3K 32
RESISTOR 1.3K 3Z
RESISTOR IOK IZ
RESISTOR IOK IZ

RESISTOR 68K 3Z
RESISTOR 47K SZ
RESISTOR 1,3K 37.
RESISTOR I.3K 32
RESISTOR 1,3K ZZ

.zgld FC TC=-40O/ !?00

.a5u Fc TC=-400/+700
.ZgU FC TC=-400/+70O

.1e50t F TC=0+-100

.legU F TC=0+-100

,asH FC TC=-400/+ggg
.ASU FC TC=-400l+800

.egU FC TC=-40A/+790

.egU FC TC=-400/+7Og

.egU FC TC=-400/+7OO

29480

49480
EB4BO
e8480
28480
e8480

?9480
48480
e8480
e8480
?9480

48480
?8480
56e8?
56289
e8490

56aA9
56e99
56489
e8480

e8480
e8480
zB4g0
48490
28480

49480
e8480
48480
e8480
0471 3

047r3

e8480
e8480

e8480
e8490
?8480
a8480
28480

39490
48480
AB4BO
e8{80

RESISTOR 10K g,7. .291d FC TC=-400/+ZOO
RESISTOR l0K 5.7. .egH FC TC=-400/+ZOO
RESISTOR 180 5Z ,egU FC TC=-400 /+6A0
RESISTOR l.3K 52 .251{ FD TC=-4A0/+?0O
RESISTOR l.3K 3'A .agU FC TC=-40O/+?OO

0lrel
01 121
01 lel
01 121
01 1A1

01 lAr
01 1el
0llal
44946
?4-.r46

01 1al
01 ret
011el
0r 121
0l ler

28490
eg490

0 1e95
01e?5
01e95
01e95
0 1a?5

01?95
01e95
0 1?95
0 1e95
01e99

surrcH-sL spDT suBnrN .5A resvAc/Dc I ze+eoslrrrcH-sL spDT sugilrN .sA r?gvAc/Dc I aeqeo
SI,IITCH-RKR DrP-RKR-ASSY B-1A .O5A 3OVDC I AErEO

NETIfORK-RES 9-SrPt0.0( oillt x I
NETTIORK-RES ?'SIPIO,OK OH}.I X 8

IC FF TTI.. LS D-TYPE POS-EDGE-TRIG COI,I
IC FF TTL LS D-TYPE POS-EDGE-TRIG COH
IC FF TTL LS D-TYPE POS-EDGE-TRIG COI,I
IC FF TTL LS D-TYPE POS-EDGE.TRIG COI.I
IC FF TTL LS D-TYPE POS-EDGE-TRIG COI.I

IC UART TTL OUAD
IC UART TTL OUAI)
IC FF TTL LS D-TYPE POS-EDGE-TRIG COI,I
IC FF TTL LS D-TYPE POS-EI}GE-TRIG COH
IC FF TTL LS D.TYPE POS-EDGE-TRIG CO},I

3960 1-66501

0r60-4571
0 160-4571
0 I 60-4571
0 I 60-4571
0160-4571

01 60-497r
0160-4571
0 | 60-4571
0 160-4571
0r60-4q71

0160-aa04
0160-e404
150D336X901 082
r 5oDt 05x9035Ae
0160-4571

r50D?a6x90r EBe
39D108G075JP4
3"D1 08G075JP4
0190-a730

t ?0 r-0040
1?04-00?5
1 90 1 -00e6
190 1 -00e6
1?0?-00e9

190 1 -00a6
1 90 t-00a6
190 1-00e6
I 90 1.00?6
HDAAOA

ilDAe02

er 1 0-0391
el 1 0-0381

leSt-64e8
1esr -37??
legr-64a8
1e51-7764
1e91-7?64

1 25 t -38?5
1asl -379A
1 251-3638
1e51-3geg

910 0-3560

cBl 035
cBl 035
cgl8r9
cBt 3e5
cBl3a5

cBl 3e5
cBt3e5
cBr 3e5
c4-1 fB-T0-100a-F
c4-l i e-ro-rooe-F

cB6g35
c84733
c81325
cDr 3e5
c81329

181 0-0A69
181 0-0469

3101-r341
31 01-1341
31 0 1-e0?4

sN74LSa73N
sN74LSe73N
sN74LSa73N
sN74LSe73N
sN74LSa73N

ilc34/t6P
ilc3446P
sNz4LSe73N
sN74LSa73N
sN74LSe73N

Replaceable Parts Replaceable Parts

See introduction to thie section for orderins information*Indicates factory selected vdue
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Replaceable Parts

See introduction to this section for ordering information
*Indicates factory selected value

Replaceable Parts

Table 4-3. Replaceable Parts (Gont'dl

Reference
Designation

HP Part
Number

c
D otv Description Mfr

Code Mfr Part Number

Arur r
Al ulz
AtulS
AlUt4
AturS

Al Ul6
AtvrT
A1Ul8
elul9
elueo

ATUAT
A1U22
41U23
Alue4
Alu25

A1Ua5
AIU27
Al tf3B
A1U2'
Al u30

41U31
Al U3e
AT U33
41U34

e?

eeDsl
AEDSE
AAD53
AADS4

AzJ1
AAJ2

A3

A3Cl00
ASCI 01
AsCr02
A3Ct 03
A3Cl04

ASC! 05
AsCl06
A3Cl 07
A3Cr 08
A3C1 09

ASCI t 0
A3C1 I 1

A3Cll2
AsCt | 3
AsCl14

ASCI 15
A3Cl16
A3Cr 17
ASC! 1 I
ASCI 1 I
AsCra0
A3Ct2r
A3Clee
e3cl 23
A3Cta4

ASCr 25
AsCla6
A3,et27
A3C200
ASCU 01

A3CA02
A3Ce03
A3Ce0 4
A3C20g
A3Ca06

e3ce07
A3C?08
A3C20?
ASCel 0
A3C2r 1

1 8e0-t 730
I A20-1 730
I 820-l 68?
1Ae0-168?
1ga0-1216

1Ae0-1el6
18e0-r 444
1 840-1 470
19.20-1470
r 840-1917

ta20-r4?2
1 Aao-r?01
I BAo-t 4l?
r ae0-1e0 r
I 820-1 1 97

r 820-1a08
l8?0-1204
1A?0-r 199
r Ba0-1 20 1

1Ae0-1407

r8?0-14t9
18e0-l 144
t 820-1 423
1Aa0-14 t 6

35601-6650e
05328-40 003

1990-0{87
I 990-0 487
t990-0487
1990-04e7

te5r -7?6?
1asr-64e9

35601-66s03

0 r80-1746
0 I 80-1746
0 160-493e
01 60-e331
0 l 40-0?31

0r 60-2331
0l 60-457r
0 1 60-4571
0 160-4571
0 t 60-4571

0lg0-1746
0 r 60-4571
0 160-4571
0 1 60-4571
0 1 60-233r

0r 40-0231
0 160-e331
0 r 60-457r
0 160-4571
0160-233r

0r60-a331
01 40-0231
0 1 60-2331
0 1 B0-1 746
0r60-233r

0 1 40-0e3r
0 160-4223
0r60-e?28
0 160-4571
0 I 80-1 746

0r80-1746
0t60-457r
0 r80-1 746
01 60-4571
01 60-4571

0160-48?4
0 160-480 0
0t 60-4532
0 1 B0-r 746
01 60-457t

6
6
4
4
3

3
I
I
1

I

7
6
g
6
9

3
?
1
6
?,

I
6
4
5

'i
71
7l
7l
7l

ll

?

t
?

1

1

4
?

?

1
1

7

1

1

?
1

1

I

4

2
3

t

48

13
I
4

1
t

1

I

OUAD
OUAI}
OUAD

IC FF TTL LS D-TYPE POS-EDGE-TRIG COTI
IC FF TTL LS D-TYPE POS-EDGE-TRIG COI.I
IC UART TTL SUAD
IC UART TTL OUAD
IC DCDR TTL LS 3-TO-B-LINE 3-INP

IC DCDR TTL LS 3-TO-8-LINE 3-INP
IC TIUXR./DATA-SEL TTL LS 2-TO-1-LINE
IC IIUXR/DATA-SEL TTL LS 2-TO-1-LINE
IC }IUXR/DATA-SEL TTL LS E-TO.I.LINE
IC BFR TTL LS LINE DRVR OCTL

IC BFR TTL LS INV HEX I-INP
IC GATE TTL LS AND OUAD A.INP
IC CO}IPTR TTL LS I.IAGTD 4-BIT
IC GATE TTL LS AND QI.IAD ?-INP
IC GATE TTL LS NAND OUAD E-INP

IC GATE TTL LS OR QUAD. E-INP
IC GATE TTL LS NAND DUAL 4-INP
IC INV TTL LS HEX I-INP
IC GATE TTL LS AND OUAD z-INP
IC GATE TTL LS NAND 8..INP

IC COI,IPTR TTL LS I{AGTD 4-BIT
IC GATE TTL LS NOR SUAD E-INP
IC I,IV TTL LS },IONOSTBL RETRIG DUAL
IC SCHI'IITT-TRIG TTL LS INV HEX T-INP

DISPLAY PC ASSEilBLY
STAND-L.E.D.

LED-LAI'IP LlJl{-INTsll,lCD IF=?0}IA-}|AX BVR=3V
LED-LAI'IP LUI'|-INT=1|{CD IF=?0llA-t'lAX BVR=5U
LED-LAI'IP LUI{-INT=Il{CD IF=201{A-t'lAX BVR=SV
LED-LAI'IP LUI'l-INT=lllCD IF=?01{A-1{AX BVR=SV

CoNNECTOR.-B P rN, HALE
CONNECTOR 3-PIN It POST TYPE

LOtt FREOUENCY

CAPACITOR-FXD
CAPACITOR-FXI)
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXI)

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXI}
CAPAEITOR-FXD
CAPAGITOR-FXD

CAPACITOR.-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR..FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD
CAPACITOR-FXD

PC ASSEIIBLY

tSuF+-l0z 20vDc TA
15UF+-l0Z ?oVDC TA
1000PF +-a0z 50vDc cFR
8200PF +-12 100VDC I|ICA
440PF +-lZ 300VDC I'IICA

B20oPF +-12 r00VDC ltItrA
0. luF g0vDc
0.luF 50vDc
0.1uF gouDc
0,ltJF 50VDC

ISUF+-I02 a0VDC TA
0. luF 50vDc
0.luF 50vDc
0.tuF 50vDc
8e00PF +'lZ r00VDC I{ICA

440PF +-lZ I00VDC ttICA
8a0oPF +-tz l00vDc ltlcA
0.1uF 50vDc
0.luF 50uDc
a200PF +-lz lo0vDc f.tlcA

8e0oPF +-12 t00uDc l{IcA
440PF +-tZ 300VDC l{ICe
g?.00PF +-17. 100vDc ttrcA
tstfF+-l0z e0uDc Te
8200PF +-t7[ 100UDC rICA

440PF +-lZ 300VDC I{ICA
1600PF .-9,7Z 300VDC l,lICA
Z70OPF +-32 300VDC l.lICA
0 . ttF 50vDc
tSuF+-t0z eovDc TA

tSuF+-l02 ?0vDc TA
0.1uF 50uDc
lguF+-102 a0vDc TA
0.luF 50vDc
0.luF 50vDc

680PF +-5.7 IOOUDC CER
t20PF +-5,7 loovDc cER
t000PF +-?az 50vDc cER
lSuF+-t0z e0vDc TA
0.luF 50uDc

0re?5
0 1495
0 le?g
01e95
0r 2?9

01a99
01295
01499
01295
0 1?99

01 499
0 1e95
0 r295
0 1e95
0 12?5

0 1u95
0 re95
01e95
o 1?95
0r e9g

0r295
0la?5
0ra?5
01a95

28480
e8480

29480
e8480
EB4BO
48480

e8080
28480

2B4BO

56A8?
9'J62f,9
48480
2BIBO
7?.1J,6

24480
28480
aB4g0
28480
eg{80

56A89
eB4g0
eg4Bo
e8480
48480

72136
48480
48480
28480
2B4BO

48480
7?136
48480
E6EB?
?9480

7?r3,6
48480
29480
2s480
562A9

56e8?
28480
56e89
e8480
e8480

28{80
e8480
e8490
56e8?
eBtl80

sN74LS273N
sN74L Se73N
ltc3446P
ttc3446P
SN74LS 1 38N

SNT4LSl 38N
sNT4LSaggN
sNT4LSt 57N
SNT4LSr g7N
SN74LS240N

SN74LS36BAN
sN74LS0gN
SNT4LSBgN
sN74LS08N
SN74LS0 0N

sN74LS3aN
sN74LSe0N
SN74LS04N
sN74LS08N
SN74LS30N

SNTILSBSN
sN74LS0eN
SNT4LSl e3N
SN74LSr4N

35601-6650?
05348-40 0 03

50tl2-4584
50ga-4594
5 082-4984
30Ba-4584

125r -7269
1a5t -64??

3560r -66503

1g0Dl56X90e0Be
150DI96X?02082
0 1 60-453a
0 160-e331
D['rrgF44rF0300uv1c

01 60-2331
0160-4971
0160-4971
0 160-4571
0 r 60-4571

150Dl56X90a08e
0r 60-4571
0 160-4571
0 1 60-4371
0 1 60-e331

Illll 3F441 F0300tf V1C
0 1 60-a331
ot60-4371
0160-4571
0160-e331

0 1 60-e331
Dt15F441F030ohtv1C
0160-a33r
1 50D1 56X90e0Ba
0 1 60-e331

Dil 5F441F0300t VlC
0r60-2aa3
ar60-??29
0160-4571
150D1 56X90e0Be

150D156X90408?
0l 60-4571
190Dl96X?0?0Be
01 60-4571
0 160-4571

0160-4824
0 160-490 0
0 160-433e
150Dlg6X90e0Ba
0160-4571
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Table 4-3. Beplaceable Parts (Gont'dl

Reference
Designation

HP Part
Number

c
D otv Description Mfr

Code Mfr Part Number

CAPACITOR-FXD ISUF+-TOZ zOVDC TA
CAPACITOR-FXD lSUF+-t07. e0vDc TA
CAPACITOR.FXD 47OPF +.52 lOOVDC CER
CAPACITOR-FXD O, IUF SOVDC
CAPACITOR-FXD 470OpF +-roz 200vDc poLyE

CAPACITOR-FXD O. IUF SOVDC
CAPACITOR-FXD 15UF+-t0Z 30vDc TA
CAPACITOR-FXD 15UF+-TOZ EOUDC TA
CAPACITOR-FXD O.IUF SOVDC
CAPACITOR-FXD r000PF +-?O7. 50VDC CER

CAPACITOR-FXD ISUF+-IOZ EOVDC TA
CAPACITOR-FXD lEUF+-lOZ AOVDC TA
CAPACITOR-FXD ISUF+-TOZ ?OVDC TA
CAPACITOR-FXD ISUF+-I OZ AOUDC TA
CAPACITOR-FXD lOUF +-s'2, SOVDC HET-POLYC

crPActToS tS00PF 50r
CAPaCITOR-FXD 1oUF +-9.2 govDc nET-poLyc

CAPACITOR-FXD ISUF+-IOZ ?OVDC TA
CAPACITOR-FXD ISUF+-TOZ EOVDC TA

CAPACITOR-FXI' lEUF+-t0Z e0vDc TA
CAPACITOR-FXD ISUF+-TOZ EOVDC TA

CAPACITOR-FXD TSUF+-IOZ AOVDC TA
CAPACITOR-FXD 13UF+-IOZ EOVDC TA

CAPACITOR-FXD 15UF+-IOZ EOVDC TA
CAPACITOR-FXD 1oUF .t-g.z g0uDc lrET-poLyc
CAPACITOR-FXI} O. lUF SOVDC
CAPACITOR-FXD 0. lUF FT0UDC
CAPACITOR-FXD O. IUF SOVDC

CAPACITOR-FXD tStJF+-l02 20vDc TA
CAPACITOR-FXD 15UF+-1OZ EOVDC TA
CAPACITOR-FXD O. IUF SOVDC
CAPACITOR-FXD O. lUF SOVDC
CAPACITOR-FXD O, IUF SOUDC

CAPACITOR-FXD 13OOPF +-5,7. lOOvDc cFR
CAPACITOR-FXD O.lUF SOVDC
CAPACIT0R-FXD l00pF +-52 l00vDc cER
CAPACITOR-FXD O.lUF SOVDC
CAPACITOR-FXD 47UF+-1OZ EOVDC TA

CAPaCITOR-FXD lgtF+-t0z eovDc TR
cAPACITOR-FXD 470OpF +-l0z e0ovDc pot-yE
CAPACITOR 0.0luF t00v
cApecrToR-FxD .09?uF +-toz zoouDc poLyE
CAPACITOR-FXD .03?UF +-TOZ AOOVDC POTYE
cePAclToR-FXD .082UF +-t0z 200vDc po-yE

CAPACITOf,-FXD ISUF+-TOT EOVDC TA
CAPACITOR-FXD ISUF+-IOZ zOVDC TA
CAPACITOR-FXD tSUF+-l0Z 20vDc TA
CaPACITOR-FXD 2200pF F-52 l00uDc cER
CAPACITOR-FXD EAOOPF +-3/- lOOVDC CER

CAPACITOR-FXD .IUF +-1OZ EOOVDC POLYE
CAPACITOR-FXD .lUF +-IOT zOOVDC POLYE
CAPaCITOR-FXD ,06BUF +-t0Z ?00VDC pOLyE
CAPACITOR-FXD .068UF +-l0z-. ?00UDC potyE
CAPACITOR-FXD .0tsUF +-t0z 200uDc poLyE

CAPACITOR-FXD .015UF +-l0z 200vDc potyE
CAPECITOR..FXD rUF +-tOZ SOUDC }IET-POLYC
CAPACITOR-FXD aaooPF +-52 100uDc cER
CAPACITOR-FXD zzOOPF +.52 lOOUDC CER
CAPACITOR-FXD .lUF +-1OZ AOOUDC POLYE

CAPACITOR-FXD 1000PF +-SZ r00VDC CER
GAPACITOn-FXD l000PF +-52 l00vDc cER
cepActTon-FxD .luF +-t0Z 200vDc poLyE
GAPACITOR-FXD .03?UF +-102 aoouDc poLyE
CAPACITOn-FXD .039UF r-l0z 200vDc poLyE

GaPAGITOR-FXD .08eUF +-102 aoovDc poLyE
CaPACITOR-FXD lSUF+-t0Z eovDc TA
CAPACITOR-FXD ISUF+-IOZ AOVDC TA
cePAcIroR-FxD tSUF+-t0Z 20vDc rt
CAPACITOR-FXII 19UF+-t0I aovDc TA

cePAcITOn-FXD tstF+-t0z 20vDc Te
CAPaGITOR-FXD !SUF+-102 e0vDc TA
CAPACITOR-FXD 15UF+-IOZ ZOvDc TA
CAPACITOR-FXD 15UF+-IOZ EOVDC TA
cePAcrToR-FxD 0. tuF 50vDc

I
E6aae I rsoDrs6xeoaoFe
s6ea? | rsoorgaxsoabna
es4B0 | 0160-4808
?B4Bo I ot6o-4gzl
48480 | 0r60-01s7

ae4so I or60-.4s21
v,6?s9 | rsoDr s6xgoeora
56a89 | 190D196X?0e0Ee
a84A0 | 0160-43?r
a8480 | 0160-453e

I
E6eBe I rsoDtE6xgoeote
s6aee I rsoorgaxgo?one
s6ae9 | rsolrg6xgoeoBe
s6ree I rsoDrg6xgoeon?
aa4s0 | 0r60-3563

I
I or60- 4046

ea480 | 0160-3563
48480 | 0r60-457r

I
96?89 | rsourg6x?oeoBe

I
?t6?89 | t roDr56x90e0E2
E6eB9 | rsoorE6xgo?oB?

Ig6es9 | rsoDtE6xgoeoB?
5623e I rsoDl56x90zoge

I
96e89 | rsoDlg6xto?oBe
aa4eo I or6o-s963
e8480 | 0r60-4571
e8{Bo I or60-437r
eB4Bo I orro-4s?r

I
E6ese I rsoDrs6xgoaoEe
s6?89 | r50Dlg6xe0eoBe
eB4B0 | 0l 60-4s7r
48480 | 0160-4971
28480 | 0r 60-437r

I
ee4so I ot6o-4s46
es4go | 0160-4371
eB4Bo I ol60-480t
eB4Bo I or 6o-4szr
56e8e I t50D156Xe0e0Be

E6aBe I rsours6xeoao*e
eB4Bo I otf,o-orEz

I orEo-39tf
zorso I ol60-0r64
28480 | ol60-0164
2sf80 | 0160-0167

I
J6?a? | rsoors6xgozoge
Ea;za? | lsoDtE5xgoeoaz
g6e8? | r50Dr56x90eoB?
28f80 | ot60-4819
eB4B0 | ot60-4sle

I
aa{Bo I ot60-0r68
es4s0 | 0r60-0168
aB4Bo I ol60-0166
?8480 | ot60-0166
2A{80 | ol60-0194

I
ee4so I ot6o-0r94
ABrB0 | 0 r6O-tZA7
eg4e0 | 0t60-.481?
a6.so I ot6o-4att
eB4Bo I ol60-0r68

I
zB{Bo I o tso-qgzz
aB4Bo I or6o-4Eaa
2A480 | o160-0r68
ea480 | 0r60-0164
2B't80 10160-0164

I?8480 | 0r60-0167
E6ege I tsoDrE6x?oeoBe
36e8? I tS0Dr56X9020Be
56289 | r50Dt36X90e0B2
96e89 | l50Dl56X90a0Ba

I
s6289 | rsoDl36Xe020Fe
g6ast I r50DtS6X90e0Ba
96?89 I tsoDts6xeoeora
56e89 | rgoDrS6X9oeoB?
aBrgo | 0t60-457t

A3Cel 2
A3C2r3
A3Car 4
A3Car5
ASCel 6

A3Ce17
A3C2r I
A3Cer9
A3C220
A3C2e3

e3c300
A3C30r
43C302
A3C303
e3c304

43C306
43C307

A3C30?
A3C31 0

e3c3l I
A3C31e

A3C3l4
43C31 g

A3C31 6
A3C3t 7
A3C3l I
A3C3r I
A3C320

A3C321
e3c3ea
A3C3?4
A3C3ag
e3c326

A3C3A7
A3C3eB
A3C3e9
a3c330
A3C33r

43C332
A3C333
l3c3 30
t3c400
A3Cf0r
s3c40a

A3Cf03
c3c404
e3ct05
e3c406
A3Cf07

elc40B
A3Cf0'
Atc4t 0
A3Cfl I
A3C4t 2

A3Cf13
A3C4t{
a3c4t g
A3C4t 6
eSCa t 7

A3C4t B
ASCtl19
e3c420
ASCfet
e3c422

A3Cf23
A3C500
A3601
A3C50a
A3C503

A3C504
A3e!05
e3c506
A3C700
A3C70 r

0r B0-1746
0180.-1746
0160-4908
0160-4571
0r 60-01 57

0r60-4571
0tB0-1746
0180-1746
0160-497r
0160-453a

01 80-1746
0 r80-17{6
0 rB0-1746
0180-1746
0160-3563

0t6 0-48{ 6
0t60-3563

0rB0-1746
0t80-1746

0 r g0-l 746
0 t80-l7tt6

0 tg0-t 746
0180-1746

0 180-1746
0r60-3563
o 160-4571
0160-457r
0160-4971

0tB0-1746
0 180-1746
0r60-4571
0 t60-4571
0160-457r

0 160-4846
0 160-4571
0 160-480t
0160-4971
0 rg0- 2249

0lB0-r746
0160-0157
0t€0- 391 4
0t60-0164
0160-0164
gt60-0167

0180-1746
0 t a0-1746
0 180-1746
0t60-481 t
0 I 60-48l t
0r60-0168
0 160-0168
0160-0t66
0 160-0166
0 160-0t 94

0r60-0194
at60-3797
0160-481?
0160-agt I
o160-0168

0160-4822
0160-482e
0r 60-01 68
0 t60-0164
0160-0164

0t60-0167
0 I B0-t 746
0180-t746
0 I 80-t746
0180-r746

0l B0-l 746
0lB0-1746
0180-1746
0r80-1746
0t 60-457r

5
5
4
I
B

it

5
7,
7l

Replaceable Parts Replaceable Parts

See introduction to this section for ordering information*Indicates factory selected value
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Reference
Designation

HP Part
Number

c
D otv Description Mfr

Code Mfr Part Number

A,.jcTa?
A3C703
43C704

A3Cnl 00
A3CR1 0r
A3Cnl 0a
A3CRl 03
A3CRl 04

ASCRI 05
A3CRl 06
A3CRr 07
ASCR?00
A3CRa0t

AsCne02
A3CRe03

A3CR301
A3C830?
A'CR50l
A3CR30rr
43cf,305
A3CR306
A3CR307
A3CR308
t3cnt0t
A3CR3t0
13cn3tt
r3cR3t2

A3Cn400
A3CR40r
A3Cn40a
A3CR/|03
AsCr404

a3cR405
A3C870 0
A3CR70l
6gcn70?
A3Ct703

e3cR704
t3cn70s
A3CR706
A3CR707

AStt
ASJE
AIJ3
AStrf
A3J3

A3J6
Al,t?
A3J8
ATJ?
ASJT O

Agtrl
A3t12
AttrS
egtt 4
Asttg

63tt 6
A3tt7
AStt I
A3tt9
AAta0

A3t2r

A3LO5
AgL021
A3Lt 00
eg|-t0t
ASL! 0A

AgLl 03
AgLr 04
eSLt 05
e3L105
eSLt 06

eSLt 07
A3Ll 0t
ASL1 r 0
ASLr 1 I
A.1L20s

9160.-437r
0 1 60-4571
0 t 80-1 746

I 901 -0033
1901-0033
t90l-0033
l90l-0033
190r-0033

r 90 1 -0033
r 901-0glg
190 r -0818
0 1 ae-0 089
0lee-o099

r90e-0041
r90t-0518

1 ?0r -0 033
1901-0033
l90l-05r8
190r-05r8
0 1 aa-0 089
0 1 e2-0 0g?
0 1 a2-0 099
0 r22-0 089
tt02-0grq
I 90 Z-0 9S0
r902-03tc
r90z-0350

l?0 r -0033
I 90 r -0033
t90 l -0033
t t0 I -0033
r90 I -0033

t 90 t -0033
t90r-0040
l?0 t-0040
t?0 1 -0040
r ?0 t -0040

190 I -0040
t 90 I -0040
l?0 l-0040
1901 -0040

1250-te5!t
l2:i0-1255
ta50-1a55
r250-125t
ra50-ra95

t2E0-re53
1250-1238
{?50-1ess
r ast-642t
t23r -4670

tagt-4670
tesr -4670
r2tl-4678
12gl -467s
lett-4670

rzgt-t925
r asr-330F
tegt -3308
t?3r-??.64
t?,3r-4670

l?gt-4670

,l 40-02t 0
t1f0-0el0
91 40-021 0
t I r0-0210
9140-0289

9r{0-048?
?148-OetO
?r40-0210
9140-028?
tr40-02s9

fl 40-0289
?lf 0-0e8?
9r40-0?89
9tf 0-0289
9r 40-021 0

I

B
I
5

?
?
?
e
2

?
I
B
g
g

4
I

2
e
8
8
3
g
5
5

14

3

6

3

I

27

13

B

?

B

?gUH-?7tSl Q-200 PC-llTG
?3UH-?7UH O=?00 PC-llTG
ZgUH-Z7lrH Q=200 PC-llTE
?3UH-.Z7IJH e=?00 PC-llTc
RF*CH -hLD 100t H 5Z . t6trDX. SB$LG

CAPACITOR-FXD O. IUF SOVDC
CAPACITOR-FXD O. lUF SOVDC
CAPACITOR-.FXD 15UF+-t OZ 20VDC TA

DIODE-GEN PRP 18OV AOOHA DO-7
DIODE-GEN PRP T6OV 2OOIIA DO-7
DIODE- GF.N PRP 18OV AOO}IA DO-7
DIODE-GEN PRP 18OV EOOHA DO..7
DIODE-.GEN PRP IEOV ?OOHA DO-?

DIODE-GEN PRP TBOV EOOHA DO..7
DIODE-SI{ SIG SCHOTTKY
DIODE.S}I SIG SI:FIOTTKY
DIODE-UVC e9PF IOZ C3/CaE-itIN=5 DVR=30V
DIODE-VVC aPPF IOZ C3/CA5-HIN=S BUR=30V

DIODE-ZNR 5.1lV 52 DO-39 PD=.4H
DIODE-SIT SIG SCIIOTTKY

DIODE-GEN PRP TEOV EOOHA DO"7
DIODE.GEN PRP TEOV gOOl{A DO-7
DIODE-SM SIG SCHOTTKY
olooe.-SM SIG SCHOTTKY
DIODE-VVC ?rPF 10Z' C3lCeS-tlIN=5 EVR=30U
DIODE-VVC 29PF IOZ C3/CZA-}.|IN:gE 8UR=30V
DICIDE-UVC ??PF IOZ C3/C?3-f'lIH=5 BVR=30V
DIODE-VVC e?PF r0Z C3/C25-HIN=5 BVR=30V
DtoDE ZNn 6.3V 5t
DtooE ziln l.?v tt
DIODE nfi 8.8V 5r
DtotrE z}tn f . ?v tt
DIODE-GEN PRP 18OV AOO}IA DO-7
DIODE-GEN PRP TBOV EOO}IA DO.7
DIODE-GEN PRP IEOU EOOTA DO-7
DIODE-.GEN PRP 18OV 2OOIIA DO-7
DIODE-GEN.PRP IBOV zOONA DO-7

DIODE-GEN PRP TSOV 2OOIIA DO-7
DIOD€-S!|rTCH!NG 30U 50lrA eNS DO-35
DIODE-STdITCHING 3OU IOIIA zNS DO-3I
DIODS-SUITCHING 3OV 5O}IA zNg DO-3J
DIODE-SUTTCHINC 30U goilA zrfs DO-35

DIODE-SUITCI{ING 309 50}te eNs DO-39
DIODE-riefrTCHrNc 30V 50tfA eNS DO-35
DI8DE-SUITCHTNG 30U g0lrA 3N9 DO-39
D!0DE-STdITCHING 30V 50lrA zNS DO-35

CONNFCTOR-S}TB ST J(
COI{NECTOR.ShB ET 

'KCONNECTOR-SIIE ST 
'KCONNEBTOR-SITB ST 
'KCONNECTOR-SI{D ST JK

COilNECTOR-S}IB ST JK
CONNECTOR-EIIE ST JT
coHt{EcToR;shE 6r JK "
CONNECTOR-3-P IN IIALE
CONNECTOR-3-P IN ITALE

CONNECTOR-3-PIN HELE
CONNECTOR-3-PIN }IELE
CONNECTOR-3-P IN }IELE
cot{NEcToR-3-PtN mt-E
CONNECTOR-3-P II{ ITALE

CONNECTOR s-PIN II PO!3T TYPE
CONNECTOR 4-PIN I{ POST TYPE
CONNECTOR 4-PIN II POST TYPE
IIEADER-34 PIN
COT{NECTOR-3-P I}I TIALE

CONNECTOR-3-F IN }IALE

INDUCTOR
INDUCTOR
IIDUCTOR
TNDUCTOR
COIL-VAR

RF-CH-!|LD t00UH 5Z ,t66DX,3SiLG
RF-Cll-l{LD t00UH 5Z .l66DX.385LG
RF-CH-IfLD 100ufl SZ .166DX,38S-G
RF-CH-IILD 100UH 5Z .16f,DX.385LG
?3,UH-Z7UH es200 PC-llTG

COIL-VAR
colL-VAR
COIL-UAR
COIL-UAR
TNDUCTOR

COIL-VAR ?3U}|-27UH Qs200 PC-]rTG
INDUCTOR RF-CH-IILD TOOUH 5Z ,I66DI,38!'LG
INDUCTOR RF-CH-IiLD IOOUH gZ .166DX.385LG
C0tf--VAR ?SU/,{..?7UH 0=200 PC-hTc
COIL-UAR Z3VH-?7UH e=200 PC-llTG

e8{80
48480
56P8?

e8480
?8480
e8480
e8490
e8480

as{80
484A0
28480
04713
o47t3

ea480
e8{80

e8480
49480
2 8480
EB4BO
04713
0{7t3
04713
04713

e9480
28480
28{90
?8a80
28480

28480
?8480
48480
28480
28f80

e8490
29480
e8480
?8f80

28480
28480
28480
28480
28490

28480
e8480
2B4BO
29490
48480

28480
e8{90
28490
28f80
?8480

28480
e8480
eBt80
28{80
e8{80

e8480

e8f80
e8490
28480
e8480
28'BO

48480
28480
e84e0
zBag0
28480

zBfg0
?84€0
e8480
e8480
e8480

0 1 60-4571
0160,--4971
r50D156X902082

I t0 I -0033
r 90 1 -0033
190 1 -0033
l 90 1-0033
r90 1 -0033

1 90 r-0 033
190 1 -051 B
I 90 t -0518
ltvl09
ltul0?

I ?Oe-o 041
t 901-051B

1 901 -0033
1901-0033
l90l-0518
r90r-05r8
t{v109
nvl 09
t{vl0?
nvt 0?
lg02- 0 95 0
l00z-0tt 0
It0z-095f
t90z-0r!0

t?0 I -0033
r901-00. 3
l90t -0033rt0t-0033
1?0 I -0033

t ?0 l-0033
tt0 t -0040
t 90 l-0 0a0
tt0l-0040
I 901-0040

t90r-0040
t 90 t -0040
t90r-0040
t90r-0040

ra$-ugg
ta50-1259
1250-1259
l?50-1255
12t0-1e59

1290-1253
1?t0-l?55
1290-1255
regl -6429
125r -46-70

t?5r -1s70
tzsl -46?0
tast -1670
t?61-467s
t251-4670

t25r-3829
tasl-3305
l2Er-3303
r23t-7?64
t25r-4670

l25r -4670

9140-0et 0
91 t0-0al 0
9140-021 0

?140-0al 0
91 40-0289

91 40-0a89
91 40-0210
?r40-0al 0
?r f0-0e89
?140-0209

?140-0289
?r40-0a89
91 {0-0eBt
9t 40-0e8?
9r {0-021 0

Replaceable Parts Replaceable Parts

Table 4-3. Heplaceahle Parts (Cont'dl

See introduction to this section for ordering information
*Indicates factory selected value
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Repliceable Parh
Replaceable Parts

Table 4-3. Parts
Reference
Designation

HP Part
Number Description Mfr Part Number

A3Le0r
43L203
A3L204
A3L206
A3L207

43L208
A3La09
A3L21 0
A3L300
43L30 t

13Lt0 z
43L303
43L304
A3L303
43L306

43L307
A3L3OB
A3L309
A3L3t 0
A3L3t 1

A3L3r e
AgL313
43L314
A3L31g
A3L31 6

43L317
A3L31 B
A3Ltl I
43L400
A3L{01

43L402
A3L403
43L404
43L405
A3L406

43L407
e3L40B
A3Ltt09
43L41 0
43L41 I

A3L4r2
A3L4t5
A3L4 I 6
43L41 7
e3L41B

A3Ltl19
43L420
43150 0
A3L50t
A3L5O?

43L503
A3LS04
A3L50g
43L505
e3L700
43L700

A3L70 r
A3L70e

. A3L702
43L703

ASgr 00
A3Glt01
43Q1 0?
ASgl 03
63qr 04

430 I 05
ASQ1 06
ASqr 07
A3Qe00
A3ge01

A3qe02
A3q203
A39204
A38205
43Q300

9100-1618
91/t0-0627
9t 40..0137
9100-33r 3
9140-0et 0

9l 00-1618
9140-oet 0
rl0 0-1618
9140-oat 0
9140 -0e10

9100-t673
I 140-oal 0
?140-02t 0
9140-0al 0
9100-t618

9140-0a10
9t 40-021 0
910 0-1618
9140-021 0
srs o-ianz

?r 40-02t 0
? 1{0-0e10
9100-33t3
9 1 00- trrt
?r 40-0e94

9r00-3561
9to0-t647
?1{0-0a1 0
9140.-0238
9r00 -7637

91 0 0-t 648
I r 40-0et0
?r40-oet 0
I 1t0-0 131
9140.-0210

9140-01 31
9140-a47?
?140-047?
9t 40-0480
9140-01 3l

?1 40-0 t 3r
?140-0479
il4A-04?9
9140-0480
?1 40-0e38

?t 00-1 637
?100--r648
910 0-1618
?t 00-1618
9100-1618

7t 00-l6tB
rr oo-rArg
?l 00-1 6rB
? 1 00 -1618
91 00-t393
9140-0al 0

?t 00-l 647
9100-13?3
?100-164?
91 40-0e10

r853-0010
1Sr3-00r 0
1853-00r 0
1954-0 019
t993-00r 0

1854-0019
r 833-001 0
1853-0010
1854-0019
I 854-0019

r854-0019
1894-0 0 l9
rB54-.02t5
1 834-001?
I 855-04r 0

l7
l6r1
3
4

7
I
1
g
t

3
4
4
7
5

s1
4j

lr
l6I
i
?
?

i
3l

;l
:l

?

1

3

7
e

e

INDUCTOR RF -CH- I.ILD 5 . 6UH IOZ,
INDUCTOR-SHIFLDED I UH
TNDUCTOR RF-CH-.IILD ll,tH SZ .eDX.4gLG CI=60rNDUcroR RF-cH-mr-D aeuu gz .r66Dx.iegts
rNDr-fcroR RF-CH- r'rLD l 0 ouH 5Z . t aaDx. iarr_e
INIIUCTOR RF-CI|-HLD 3.6UH t 0z
INDUCTOR RF-CH-HLD 100uH 5z , trb6Dx,38gt_G
INDUCTOR RF-CH-},ILD 5. &UH I OZ
TNDUCTOR RF-CH-I{LD t00uH 3Z .166DX.383r-G
INDUCTOR RF-CH-}iLD IOOUH :J2, .166DX.3B5LG

TNDUCTOR E.8nH 5T
INDUCTOR RF-CH-HLD r OOUH 32 . I66DX . 385LGTNDUCTOR RF-Clr -Hr-D r 0 ouH 5Z . r agri. iagLe
INDUCTOR RF-C]|-.|{LD 100u?t 32 .t66DX.3B5LcrNDucroR RF-cH-l,tLD S.6ut-t toz
INDUCTOR RF-CH-I|LD 10ouH 37, .166DX.38gLG
TNDTJDT0R RF-cH-t[-D r0ouH 32 , r66Dx.iegr_c
INDUCTOR RF-CH-.HLD 5. 6UH tlz
IHDUCTOR RF..C}I-HLD 1 O OIJH gZ . 166DX , 38gLG
INI}UCTOR RF-CH.I,ILD 47OUH E,7. . ?DX . {SLG

INDTJCTOR RF-CH-ilLD 10 ouH 9Z . l66DX.38gLG
TNDUCTOR 8E-9tt- l!l-p !QouH_F7. . 1G.6DX. 385LG
r NDucrop -RF - cH-r,rLo z zor. 

- j"i'- . i 866;: i b'i r_c
INDTICTOR-RF-CH-MLD 22VH 5q .165DX.385LG
TNDUCTOR RF-Clr-llLD e.4Ul{ 32 . l66DX .3B5LG

INDUCTOR RF-CH-HLD 6.eUH 32 .l66DX.385t GINDUCTOR RF-C$|-|tLD 47DuH -.tZ .ADX,qSt.G
TNDUCTOR RF-C}t-ltLD r00uH 32 .166DX.3g5LG
rNDUcroR RF-g.r-hLD g?uH sz . r aooi.-igiuc
INDUCTOR RF-CH-T,ILD I EOUH 32 . 166DX . 385LG

INDUCTOR RF-Cll.-FtLD Efr0UH gZ. .aDX.4g[.G
rNDr-rcroR RF-CI{-}|LD r 00uH 32 . 166DX. 385LG
TNDTJCTOR RF-CH -fiLD 100urf 5z . t 66DX. igsucrNDUcroR RF-cH-r,rL D r olrH zz . egpx . zgiC
TNDUCTOR RF-CH-hLD 100ulr 3z .rssixliegr_e
INDUCTOR RF-CH-IILD 1O}IH 57. .E5DX.75LG
INDIJCTOR AegUH ZZ e=t 0 0
INDUCTOR AASUH 3z Q=IOO
INDUCTOR ttOUH gZ e=l00
INDUCTOR RF-CH-I.|LD r ollH gz . e50x.7sLc
INDIJCTOR RF-CH-I{LD r OHH 5Z . ESDX ,7F,L8
INDUCTOR eegUH gZ g=100
INDUCTOR aaEU{ SZ e=100
INDUCTOR ll0UH SZ .e=100
r NDUCTOR RF-CH- ttt_o 

-eauu 3z . t 66DX . 3851_G

INDUCTOR nF-GH-HLD re0uH 32 .t66DX.385LG
rNDrJcroR RF-clr-hLD g60uH zz ,eDx.lgle
INDUCTOR RF-CIf-HLD g.6uH tlz
INDUCTOR RF-CII- }.ILD 5 . 6UH I OZ
INDUCTOR RF-CH-I{LD 5.6UH lOZ

INDUCTOR RF-CH-I,ILD g.6IJ!{ I OZ
INDUCTOR RF-GH-},ILD 5.6TIH I87.
IHDUCTOR RF-CH-ltt-D 5.6t H l0z
INDUCTOR RF-CH.I,ILD 5.6UH l OZ .

9OIL, XFIIR-TRIFil-AR, . 375DIAX. 6e$f{t, ENcAprNDUcroR RF-CH-.IILD r00uH 3Z .taani.38gLG
INDUCTOR RF -CH-.ltLD 470ut-t 3z . zDX.4Sr-B
99IIrIft{R-rRrFrliF, . 375DrAx. 6e5Hr, ENcAprNDucroR Rr-cH.-trLD- 4z0u+ iz .aox.igi_e
rNDUcroR RF-CH-|{LD r0ouH sz ,taaox.iesr_e
IRANSISTOR pNp SI TO-tB pD=360tlU
TRANSISTOR PNp SI TO-rB pD=360t{r.f
TRAHSISTOR pNp SI TO-tB pD=360hrJ
TRANSISTOR NPN SI TO-fg pD=360tfl{
fRANSISTOR PNp SI T0-lB pD=360htf

TRANSISTOR NPN SI TO-tB pD=360l,trf
TRANSISTOR pNp SI TO -tB pD=I60Hl{
TRANSISTOR FNp SI TO-rg pD=J601{U
IRANSISTOR NpN SI TO-fB pD=360htf
TRANSISTOR NpN SI TO-tB FD=I60H[{

TRANSISTOR NpN SI TO-rg pD=360llU
TRANSISTOR NPN SI TO-1B pD=3601,t&f
IRANSISTT,R NPN SI PD=3SOHU rT=iOIIhIIZ
TRANSISTOR NPN SI TO-tB pD=360il1f
TRANSISTOR J..FET N-CIIAN D-I{ODE TO-rB SI

eo480
48480
48480
ee480
?g{90

e8460
PB48O
48480
e8480
e9480

e8480
48480
e9480
e8480

e8480
eBttg0
?8480
28480
48490

?o480
?8480
e8480
?8480
aB4g0

?8480
eB4g0
e8490
4a400
e8480

e8{80
e8490
e8480
e8480
e8480

e8480
t8480
t8480
?B{80
e8480

?8480
ae480
aa{g0
e8480
e8€O

?8480
eB4g0
e8480
a8{80
48480

?8490
e8480
28{80
e9480
e8480
?8480

28490
?84e0
eB4g0
?8480

eB't80
?8480
EB4BO
?8480
e8480

?8480
u8490
48480
48480
e8480

28{BO
e8480
0471 3
e8t80
eBro0

910 0-l 618
?140-06?7
9r 40-01 37
91 00..33r3
9140-0er 0

9l 00-1619
9r40-0210
?r 0 0-1618
9140-0at 0
91 40-0al 0

tt00-r673
?140-0?t 0
9t 40-0e10
?l 40-0e1 0
?10 0-16r I
?140--0ar 0
9140-0er 0
?l 00- 16rS
?140-0e10
?1 00 -1647

?140-0er o
9t 40-0er 0
9 r 00- ltl,
9 r 00- trlt
9140-0e84

91 0 0-396r
?tg0-t647
9140-0el 0
9r 40-0?38
?l 00-r637

91 0 0-1 64s
91 40-0a1 0
9140-0el 0
?r40-0131
9r40-0er0

9140 -0131
?l 40-0479
9140- a479
9t 40-04a0
?l 40-0131

9r40-0131
9140 *Oq79
9r 4g-0479
9l't0-0480
9r 40-0238

9r 00--1637
9100-1648
?r 00..t618
9t 00-1618
91 00-1618

9100-16t8
91 00-r618
9r 00-16t g
?1 00-1618
9t 00-t 393
9t 40-0a1 0

9180-t647
91 00-13?3
9ts0-1647
?140-0?l 0

lBg3-0010
r 953-00 1 0
1 853-00 I 0
1854-00 t ?
| 953-00 r 0

1854-00r9
1853-00r0
1853-0010
1884-00r9
I 854-00 r I
1854-00r9
1834-0019
?N3?04
1 854-00 r?
1 895-04r 0

Repfaceable (Gont'dl

see introduction to this sectign for ordering information*Indicates factory selected value



Replaceable Replaceable Parts

Table 4-3. Replaceable Parts (Gont'dl

See introduction to this section for ordering information
*Indicates factory selected value

, i9,

r; .ii

:1. ;

Reference
Designation

HP Part
Number

c
D atv Description Mfr

Code Mfr Part Number

A3Q301
A3q30e
A.!8303
A38304
A3Q305
AtQ5o6
A3q307
A30700
A3Q?OT
A3070?
A3q703

A3Q704
A38705

A3R29
ASRr 00
A3R101
ASRt 0a
A3R t 03

A3f,l 04
A3R I 05
A3Rl06
A.TR T 07
A3Rt 08

A3R 1 O?
A3Rl 1 0
A3Rlrr
A3Rll A
A3Rlt3

ASR! 1 4
ASRI r3
ASRI r 6
A3Rlr7
A3Rl 1 I
A3R119
A3Rle0
A3R I el
A3R1?E
A3R I?3

AsRte4
A3Rreg
AsR 1e6
A3R 1 ?7
A3R I?8

AsRle9
AsRl30
A3Rr31
A3R l3e
A3R r 33

A3R t 34
A3R r 35
A3R t36
A3Rl37
A3R I 38

A3n139
A3Rl 40
e3Rt 4t
ASRl 4a
A3Rl43

A3R 14tl
A3R r 45
e3R t 46
A3R200
A3Re0r

A3R?OA
AsRe03
A3Ra04
A3R20g
A3Re06

A3Ra07
e3R20B
A3Re09
A3R2t 0

A3R?1 T

e3Rel e
e3R2r 3
A3R2r 4
A3R2r.g
63Re16

I 855-041 0
1 834-0415
I BE4-0019
t 854-04{7
r gE4-.0 019
185q-02r5
r 8 5r-00r 0
rBES-0010
18:i3-0010
r833-00t 0

1853-0 010

rB53-0010
t853-0 0 1 0

06?9-e435
0683-39?5
0683 -47??t
0693-4705
0s83-6835

0683-3335
0699-4448
0683-4735
0frB3'-3335
0c,83-4705

0693-3925
0699-3445
0683-4703
0693- 4733
0683-3335

0737-O4?7
0737-.0e80
0683-eaa5
0683-64e5
0683-69?5

0683 -???3
0683- r0a5
0683 -470:
oaeg-czig
0683-eaeg

0683-6845
0683-68?E
0683-e?e5
0757-.04r 0
0698-4449

0683-.r 035
0698-3443.
0693 -3945
0683-470S
0683-4735

o683;3335
0698-4428
0698-3445
0683-39?s
0683-4709

0683-.3338
0683-473s
0698-44e8
410 0-3e1 0
0683-1 045

0683-47{5
0683-1 028
0683-4745
0683--6833
06€3-6835

0683-6835
0 683-6835
0683-1 0a5
0683-4705
0rrB3-6835

0693-4713
0683-47e5
0683--4715
0683--4709
0683-4735

0683-4705
0683-4735
0683-6815
0683-1 025
0683-6835

I

:l

:l
il

ll
ul

3l
el
al

ol

3l
7l,l
3l
el
al
el

'l
7l
7l
3l
tt

;
a
e

I
I
3

la
le
l"
l8
l4

l:

li

lr

li

t;

5

?
l0
I

45

7
3

3

e
Fr

4
Fr

37

I
1

I
I

?
a

11

B

2

r RANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANS ISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR
TRANSISTOR

J.FET N TJHAN D..IIODE TO-18 SI
NPN SI PD=350ltU FT=300ltHZ
NPN SI TO-18 PD=360ttll
NPN SI TO.39 PD=IU FT=8001'|HZ
NPN SI TO-tB PD=360hlf
NPN 5I PO='5OMW FT=JOOHHZ
PNP SI TO-IO PD=]5OHW
PNP SI TO-18 PD=36OhU
PNP SI T0"18 PD=3601{tl
PNP SI TO-18 PD=360htrf
PNP SI T0-rg PD=3601{tt

TRANSISTOR PNP 5I TO-lB PD=360llU
TRANSISTOR PNP SI TO-T9 PD=360I{II

RESISTOR 2,4?R lZ ,legU F TC=0+-100
RESISTOR 3,9K 3Z .?51,, FC TC=-40O/+700
RESISTOR 4.7K 5Z .eEH FC TC=-40O/+7OO
RESISTOR 47 32 .egU FC TC.=-400/+340
RESISTOR 6BK 3Z .?3t FC TC=-4OO/ 3800

RESISTOR 33K 5Z .agU FC TC=-400/+800
RESISTIIR 1 .6?K lZ . legU F TC=0+-100
RESISTOR 47K 32 .agH FC TC=-400/+800
RESISTIIR 33K 3Z .egU FC TC=-400l+800
RESISTOR 47 5Z . egu FC TC=-'400 /+3gA

RESISTOR l,2K 'tZ .251.f FC TC=-q0gl+7110
RESISTOR 348 17 . legU F TC=0+-100
RESISTOR 47 '.tZ ,?3'd FC TC=-400,r+500
RESISTOR 47K 5Z .?5U FC TC=-400/+800
RESI.STJ)R 33K =.'Z .e5U FC TC=-400/+800

BESISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

l.5K lZ .legU F TC=0+-100
lK l74.l?Frtf F TC=0+-100
a.aK 3Z .e5U f C TC=''40O/+700
6.8K 32 .231,1 FC lC=-40O/ t.7oo
6.gK SZ .aSU FC TC=_40O/+7O0

RESISTER ?,7K 3Z . 23tf FC TE=.-4gOr+7OO
RESISTOR lK 5Z .?5U FC TC=-400/{'600
RESI.STOR 47'9l( .ZF.rLf FC TC=-400l+500
RESISTOR 4,7(. 5.7- .25!f FC TC=-400 f +7gO
RESISTOR e.?K ZZ .eEU FC TC=-40O/+7OD

RESTSTOR 6.Bt( 32 .e5U FC TG=-400/+700
RESI$TOR 15.8K ';rZ .?3U FC TC=''4001+709
RESISTOR A.eK SZ .aSU FC TC=-400/+ZOO
RESISTOR 30f lZ .legU F TC=0r'-100
RESISTOR 1.87K lZ .l?Stl F TC=0+-100

RESISTOR 10K 3Z .?3tf FC TC=-4AO/+700
RESISTOR 348 lZ .legU F TC=0+-100
RESISTOR 3.9K 3Z .251f FC TC=-'400/+7O0
RESI€ITOR 47 5Z .egU FC TC=-400/+500
RESISTOR 47X ?rZ .?FrU FC fC="400/+800

REsrsron sgR 5z .egbt FG TG=-400/+800
RESISTOR 1.69K fZ .taSH F Ttr=0t-100
RESISTOR 348 1Z .legU F TC=0+-100
RESISTOR 3.9K 5Z .25lif FC TC=-490r+70O
RESISTOR 47 5Z .egU FC TC=-400/+500

RESISTOR 33K 5Z "egu FC TC=-400/+800
RESISTOR 47K 5,7. .egU FC TC=-400/+800
RESISIOR 1.69K lZ .125U F TC=0+-100
RESISTOR-TR}IR IOK lOZ C TOP-ADJ T-TRN
RESI.STOR l00K 32 .Agr,f FG TC='-4001rB00

RESISTOR 470K 57- .agU FG TCs-800/+900
RESISTOR lK 'tZ .?. U FC TC=-400/+600
RESISTOR 470K 3Z' .25U FC TC=-800/+900
RESISIOR 6BK 37' .?3U FC TC=-400l+800
RESISTOR OBK 3Z .agH FC TG=-400/+800

RESISTGR 6BK 32 .25U FC TC="400/'&800
RESISTOR 68K 5r .a5U FC TC=-400/+800
RESISTOR lK 3Z .e3U FC TC=-400/+600
RESISTOR 47 5Z."eSU FC TC=-400/+500
RESISTOR 6Bt( 3Z .egH FC TC=-400/+800

RESISTOR 470 52 .?5bf FC TC=-400/+600
RESISTOR 4 ,7X, 32 .?.5,U FC TC=-40 0/+700
RESISTOR 470 3Z .e5u FC TC=-400/+600
RE$ISTOR 47 52 .e. U FC TC=-408/+500
RESTSTOR q7(,52 .e3d FC TC=-400/+800

RETISTOR
RESISTOR
RESISTOR
RESISTOR
RESISTOR

47 ZZ ,?.3U FC TC=-400/+939
47K 32 .25U FC TC=-400/+800
680 3Z .231" FC TC=-400/+600
lK SZ .agg FC TC=-400f+A$0
68K 3Z .P3l,f FC TC=-'400/+800

eB{80
04713
28480
a8480
a8480
0q7r5
28h80
e8480
e8480
EB4BO
e8480

EB48O
e8480

?4546
0rlal
0t l2l
0llel
0l 121

01I?1
e4546
01 rel
01 12t
01tel

0lral
e4546
01 121
0lter
0rr2r

?4346
24546
01 lal
0t 12t
0l tal
0 r l2l
01 1?1
0t let
0llal
0llal
011?1
0r12r
01lal
249.46
e4546

011?r
e4546
0l 1?1
0rlet
0l 121

0r tal
?0546
?4546
01 r21
01 lel
01 lzt
0llel
e4546
ag4B0
0lr?r

0r.1et
01141
0tlal
0rl2t
01 tel
01lel
0t lel
01121
0rlel
01 1?l

01 121
01 121
0rrel
01 1?1
01 lel
01lal
0llal
01tel
01lel
01tzt

1 Bt5-04r 0
eN3904
1854-0 01?
1954-0a47
1854-0019
2Nrg0tr
185t-00r0
1Bg3-0010
l8s3-0 0 I 0
1BE3-0010
l853-00 r 0

1893-0010
1853-0 0 r 0

c4.-1 l8-TO-?491-F
cB39a5
cB47e5
c84705
c86B35

c83335
c4-ll8-T0-1691-F
c84735
c83335
c84705 .

c83925
c4-1 /g-T0-348R-F
cF470g
cg'4733
c83339

c4-r/8-T0-r50 1 -F
c{-1la-To -1001 -F
cB?ees
c86Be5
cB68a5

cBaeeS
cBr 0e5
c84705
cB47?3
cr,???s

cB68a5
cE6ga5
cBeaas
c4-ltB-T0-301R -F
c4-1 /8-T0-r B7l- F

cBr 035
c4- 1/8-T0-349R-F
cBs?29
c84705
cE473s

G83335
c4--tfB-T0-r6?1-F
c4-1/8-T0-348R-F
c83925
c84705

cB333g
c84735
c4-lta-T0-1691 -F
al 00-3el 0
cBr 0{5

cB'4743
cBl 025
c84745
c86835
CB{r835

c86B35
c86835
cDt 0e5
c84705
c86B3E

cB47r5
cB47e5
cB47r5
cB47 03
cE,4733

Cgezos
c84735
cBl6815
cBl0e5
c86835
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Replaceable Parts

Table 4-3.

Replaceable Parts

Replaceahle Parts (Cont'dl

Reference
Designation

HP Part
Number Description Mfr Part Number

A3R?17
A3Rel I
A3Ret9
A3Ree0
A3R22r

ASReaa
A3R223
AsRee4
A3Ra25
A3Rea6

A3R22B
AsRae9
A3R230
AsRe3r
A3R23e

A3Re37
A3R300
A3R30l
43R302
43R303

A3R304
A3R305
A3R306
A3R307
AgR30g

A3R309
A3R3l0
43R31 1

43R31 e
A3R3r3

A3R3t4
.e3R3r 5
A3R31 6
A3R317
A3R318

A3R31 I
A3R320
A3R32t
A3R3?2
43R323

A3R3e4
A3R325
A3R3a6
43R327
A3R3e8

A3R329
A3R330
A3R331
A3R33A
43R333

A3R334
A3R335
A3R336
A3R33g
A3R33?

A3R340
A3R341
A3R34e
43R343
A3R344

A3R34s
43R346
43R347
A3R34g
esR349

0693-4708
06s3-ee3s
0683-1 028
o683-10e5
0693-4705

g7i7-0467
0787-0453
0683-1835
06a3-6815
0737-0444

0693-6geg
0683-1 035
0683-t 0?5
0 683-6835
0683-4703

0693-a033
0683--2428
0683*10e5
0683-3?es
0683-4748

21 00-3er4
0698-317?
06?8-4513
0 693-1 0e5
0693-1 0A5

0683-6935
0 6t8-4tta6
0.593-1035
06?B-45a3
0698-45e5

0603-10aE
0683-47a5
0683-ea45
0683-A245
06?a-44a6

0683-1 038
0683-15a5
0698-8557
06s3-1035
06?g-4473

elg0-3a5e
0683-3335
0 683-a245
0693-4735
0693-1545

0683-3339
0683-4745
0683-2235
0 683-ee3g
0683-4745

0 683-3?e5
0737-0444
0698-51a7
0693-ee4s
0683-4735

0683-ee45
0683-2235
0 683-ee35
0683-3925
0693-t 0e5

0693-1 035
0693-4735
0683-6835
0683-4705
0693-1 025

0683-4705
0683-2235
0683-4735
0683-t 0a5
0683-1 0a5

0684-1 035
0683-e235
0683-4705
0683-47e5
0683-20e3

B
5
I
?
I
I
?
1
g
1

7
1

?
?
B

l3
lF,
let?
la
I

i0
?
7
I
?

9
1
1
I
I

?
?
7
7
1

1

4
7
I

"rj

6l
Bl

il
el
el

il
lelr
l3
7
4

7
E
5
?
I
1

4
9
I
?

8l
sl
4lrl
"lrl
sl
al
?l

RESISTOR 47 3Z .eEtf FC TC=-400 /+9,LD
RESI9TOR ?eK 5,7. .agU FC TC=-400/+gg6
RESISTOR lK SZ .Zgtf FC TC=-400/+600
RESISTOR tK 5,2. .e5tf FC TC=-409/+600
RESISTOR 47 3Z .egUt FC TC=-.400/+800

RESISTOR lelK lZ .ta5tf F TC=0+-100
RESISTOR 30.tK tZ .l?gl{ F TC=0+-100
RESISTOR 10K SZ .eSU FC TC=-400/+200
RESISTOR 680 32 .?Slf FC TC=..IOOZ*aOO
RESISTOR la.lt( tZ .laSU F TCs0+-100

RESISTOR 6.8K gZ .eEU FC TC=..40A/.r7gg
RESTSTOR t0K AZ .aSU FC TC=-400t+71g
RESISIOR lt( SZ .?gtf FC TC=-400l+a0O
RESISTOR 68K 32 .a5i,f FC TC=-400/+g00
RESISTOR 47 3Z .Zgtf FE TC=-400./+EOO

RESISTOR aOK SZ .agU FC TCe-400/+g66
RESISTOR 2,4R AZ , asti FC TC=-400/+7EO
RESISTOR lK 5Z .egU FC TC=-400/+600
RESISTOR 3.91( gZ .egtf FC TC=..400t+iOO
RESISTOR 47gK SZ .eSU FC TC=-800/+?00

RESISTOR-TRI.|R r00K 102 t: T0P-ADJ r_tRl{
RESISTOR e.55K lZ .teEU F TC::0+-100
RESISTOR 97,6K lZ .l2gtf F TC=0+-100
RESISTOR lK 32 .egU FC TC=-400 /+600
RESIST0R lK AZ ,e3l, FC TE=..400/{.600

RESISTOR 68K iL .egU FC TC=-400/+800
RESISTOR 1.58K tZ .legU F TC=0+-100
RESISTOR t 0K Jz . a l{ FC Tc=- qaoi+iao
RESISTOR l69K tZ .tegU F TC=0+-100
RESISTOR lgZK lZ .l2gl,t F TC=0+--100

RESISTOR lK 52 .e5tl FC TC=-400 f+60O
RESXSTOR 4,7R 5.Z, .Aglt FC TC=..400/+ZDO
RESISTOR ee0K SZ .eSU FC TC=-800/+9gg
RESISTOR 2e0K 5Z .agu FC TC=_9002+ioo
RESISTOR 1.58K tZ .lAgU F TC=0+-100

RESISTOR l0K SZ ,?3,Ut FD TC=-4AO/+?OO
RESISTOR l.5K SZ .egU FC TC=-40 0/+769
RESISTOR BgZt( tZ . IAEU F TC=0+-r00
RESISTOR l0K SZ . eSU! FC TC=-.40 O/+7gg
RESISTOR 8.061( tZ .teEH F TE=0,r-100

RE9ISTOR-TR}IR 5l( lOZ C TOP-ADJ I-TRN
RESISTOR 33K ZZ, .?Et{ FC TC=-400l+gO0
RESISTOR aa0K SZ .eSU FC TC=-800/+9OO
RESISTOR 47ll ZZ .eitt FC TC=-400/+B0A-
RESISTOR t50K SZ .Agtf FC TC=-800/+9gg

RESISTIIR 33K ZZ ,?3U FC TC.r- 400/+AgO
RESISTOR 47gR ir?. .eSU FC TC=-g00/+900
RESISTOR ?AK SZ .Zgtf FC TC=-400/+800
RESISTOR eaK SZ .agU FC TC=-400/+800
RESTSTOR 470K EZ .eg|t| FC Tc=_goozii0o

RESISTOR 3.9K 3Z .egtf FC TC=-400/+Zg0
RESISTOR la.tK tE .I?gu F TGs0+-f00
RESISTOR 86€,K lZ .l?gtf F TC=0+-100
RESISTOR ee0K 5Z .egtt FC TC=-g00/+9g6
RESISTOR 47K SZ ,eSU FC TC=-400/+800

RESISTOR ae0K SZ .egU FC TC=-80 O/+?00
RESISTOR ZeK JZ .egU FC TC=-400/&800
RESfSTOR ?7K SZ .eSU FC TC=-400/+g00
RESf STSR 3.9K 32 . egtt FC TC=.- qgatiilo
RESISTOR lK eZ .eSU FC TC=-400/+666

RESISTOR 10t( SZ .agl, FC TC=..4O0/+200
RESISTOR 47K SZ ,eSH FC TC=-400/+BOO
RESISTOR 6BK SZ .egH FC TC=-qO0Z+800
RESISTOR 47 ZZ .egU FC TC=-400l{.g00
RESISTOR tK 3Z .eEH FC TC=-400l+600

RESISTOR 47 32 .eSU FC TC=-400/+5OO
RESISTOR 2R 5Z . eEU FE TC=-.40 0./+80 0
RESISTOR 47K SZ .agu Fc TC=-400/+g00
RESISTOR lK 3Z ,ZZU FC TC=.-40A/+6O}
RESISTOR lK 3Z .e5U FC TC=_400 /+600
RESISTOR f 0K gZ .Zgtf FC TCe-400/+700
RESISTOR eaK SZ .egU FC TC=-400/+800
RESISTOR 47 =rZ .?38 FE TC=-400I+S00
RESISTOR 4,?K SZ ,a5hr FC TC=-400/+?00
RESISTOR aK 3Z ,e9|, FC TC=..400/+7gg

01121
011el
011el
0rral
0l1ar

?4346
249.46
01 lal
01 121
?454f,

0r 1a1
01 lel
01 121
011a1
01141

01 1al
01let
011al
0t141
011el

EB4BO
?4546
03888
011el
01t2r

011el
e4546
0rlel
e4546
245,46

01 1el
01lel
0l t?l
0rlal
?4546

01 rel
011el
EB4BO
011al
?45'46

48480
0r121
01lal
01 121
011al

01r el
01 1Pl
01ret
01lel
0rr2r.

01 let
"4'46?4480
0rlel
01 1al

01 1al
0r tal
011al
0ltel
01 1?1

011et
011e1
0rtal
01 1el
01lat

011e1
01 12t
0l lal
0r lel
01 1al

0lrel
01lel
0rlal
0rrat
01 l2l

c847A3
cB?a35
cBr 0eE
cBl0a5
c84705

c4-1 /8-T0-1 a1 3-F
c4 -r /B-T 0-30re.-F
cBl 035
c86815
c4-1 /8-T0-1ale- F

c86825
c81035
cBl 0a5
GB6B35
cB47 03

cBe039
cBe4P5
cBl 0a5
cB39e5
c84745

el 00-3e14
c4-1/8-T0-e851
Pl,tEs5.-r / g-T O -?7 6?-F
cEt0e5
cBl 0e5

c86835
c4--1/8-T0-1581-F
cBr035
c4-1 /8-T0-1 693-F
c4-1 /8-T 0- I 973-F

cBr0e5
cg47e.Z
cEaz45
cBze45
c4-1l8-T0.-r 581-F

cBr 035
cB15e5
0698-8957
c81035
c4-tlB -T0-8061 - F

er 00-3e5e
c83335
cBe?45
c84735
c81545

c93335
c84745
cB2e35
cBae35
c84743

cB3?e5
c4-rl8-T0-t?t2.-F
0698-5187
cEee45
c84735

cBea45
c82?73
cBe?35
cB39a5
cBl 0e5

cBl 035
cB473g
cE6B35
cR4705
cEt 025

c84705
cBae35
cF473g
cDr 0 2s
cEl 0e5

cBr 039
cBee35
c84705
cB47?5
cEeo?5

see introduction to this section for ordering inforrnation*Indicates factory selected valus 
- -
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Replaceable Parts Replaceable Parts

Table 4-3. Replaceable Parts (Cont'dl

Reference
Designation

HP Part
Number

c
D Qty Description Mfr

Code Mfr Part Number

A3R360
A3R36 t
43R362
A3R363
A3R3{t4

13Rt 6 5

A3n36?
A3R368
A3R369
A3R370
A'R' 7 T

A3R40 0

43R40 I
A3R40e
A3R403
43R404
A3R405
A3R406
A3R407
e3R40B
A3R409

A3n4t 0

A3R'f 1l
AIR41E
A3R41 3
A3R41 4

A3R415
A3R416
A3R417
A3R41B
A3R't19

A3R4?O
A3R4e1
A3R4e2
A3R423
A3R4?4

A3R4eg
A3R4?6
A3R4?7
A3R4EB
ASR4E?

A3R430
A3R43l
A3R 43?
43R433
A3R434

43R435
43R436
A3Rr37
A3R43B
43R43?

A3R440
A3R441
A3R442
A3R443
A3R444
A3R444

e3R445
43R446
A3R447
13 R{{ I
t3R{C9
t3n{ 5 0
t3 R{t I
A3R676
A3R700

A3R70t
A3n702
A3R703
A3R704
A3R70t

A3R706
A3R7g7
e3R708
AsR709
A3R71 0

A3R7t I

A3T70l
A3T703

0683-4705
0683-4735
0683-4735
0683-t 0e5
CI683 -4702

4757-0lql

0898 -3279
al0 0-3el 0
0rrOI -l 09t
0683.-47?g
068' -t925
068t-t oeg
0693-?0eg
060t.-4709
i 69e-4467
068t-t 039
0737-0437
06?g.44al
0683-3349
0683 -4749
069E|-t+ I 2 5

0698-q r 2 5
0683-1 025
0rrB3-f 0?E
0683-4749
0683-r 0e5

0683-r 039
0a83-5625
0683-l 0a5
0683-1 oeE
0737 --0 449

0698-3?7?
0663-1 0e5
0698-4 t 2 5
0 683- r 945
0/r83-1029

0683-1 0?5
0683-4745
0683-r545
0683-t 0?5
0683-l 045

07"-7. -0437
06?a-44er
g6?'t-44t 7
0683-1055
06$3-4745

0698.-41 2 5
0693-56e8
0683-l 035
0683-1 035
0699-3279

s7"-7--O449
0683-1 0a5
0693-t 025
0683-e0a3
0683-40e5
0683-4705

0683-e0eE
0683--e045
0683-e0e.5
0683-6e 35
0893-1025
0633-t7ti
zt00-3 zt{
saBi-r 6irE
0683--4709

0683-47r g
0683-4705
06eg-47t3
06s3-4705
0683-4709

0s83.-4705
0683-e019
0683'-470S
0693--4705
0683-e018

0603-470S

?100-3.262
?t 00-3264

I
4
4
9
B

6
1

2
2,
I
B
0
I
?
6
0
6
?

?
?
I
6
I
1
3
?
?
6

0

?
e
I
?

I
6
I
?
I
2,

6
0
5
6

e
3
1

1

0

6
?
9
1
1

I
t
1
1

t
I
0
B
0
B
I
B
?
I
I
?

g

5
5

?

?
7
I

4

?

5

5

I

?

2

aSlrl
.?3U
.?3U
est4
?9!J

RE8XSTLR 47 3Z
RESISTOR 47K 32
RESI$TCIR 47K 5Z
RESISTOR lK 32
RESISTOR 47 NZ

FC TC=.-400/+900
FC TC=-400/+800
FD TC=' .4 0 0 /{'80 0

FC TC=-400/+600
FC TC=..400/+gD0

SEStSTOn 8250 tt

nEstsToR {.93tr ti
REBIEToR-TnHR t0K tlz c iop..ADt r-tnil
RE3IBTOR l00K ltL?dU FC lC. -400/+800
REETBTOR 4,7( !7. .agU fC TCa-408/+780
RESfSTOR ,,9K 5* ,zrW FC TC=-q001+700
REBIBfOfl lK :lZ .?itd FC TC'-400./+600
RE8I8T0R 2K gZ ,eg|d FC TCr-4A0/+700
REBIIITOR 47 JZ ,2$W FC lCr .400/+fi00
REgtEtOR 1,05( lt .latu F TCr0+-100
REtfIgfOR t0K Jt ,?-eU FC TCr.-100/+700
RESISTOR 4,71J,K 17- .legu F TC=0+-100
RESISTOR ?4? 17{.l?Elf F lC=0+--100
RESIFTOR 330K 32 .egH FC TC=-800/+?00
RESISTGR 470K ?tZ .eEU FC TC=-'800/+g0O
RESISTOB 95t lZ .leSU F TC=0+-100

RESISTOR 95J lZ . ISEU F TC=0+-100
RESIS'OR lK 3Z .egg, FC TC=-400/+600
RESISTIIR 1K 5Z ,??rU FC TC="400/'t600
RESISTOR 470K 'lZ .egU FC TC=-800/{900
RESISTOR lK o.tZ ,?3W FC TC=-400/ l'600

RESISTOR tOK 32 .agH FC TC=-400/+700
RESISTOR 5.6K 'rZ .e5$ FC TC=-400/+7OO
RESISTOR tK SZ .eg6 FC TC=_400/+600
RESISTOR lK '.tZ .??ttd FC TC=.409/+600
RESISTOR eOK lZ .lagt, F TC=0+-100

RESISTIIR 4,??K lZ .1?9lf F TC=0+-100
RESISTOR lK 3Z .aSU FC TC=-400/+600
RESISTOR 95t lZ .l?3U F TC=0+-100
RESISTOR l50K 52 .eSU FC TC=-800/{900
RESISTOR tK SZ .eg6 FC TC=..400/+600

RESISTOR lK 3Z .egU FC TG=-400/+600
RESISTOR 470K 3Z ,?ZW FC TC=-800./+?00
RESISTOR 150K 52 .aEU FC TC=-800/+900
RESISTOR 1K '.tZ .29W FC TC="400/+600
RESISTOR lK 32 .a5l'f FC TC=-400/+600

RESISTOR 4.73rN lZ ,l?Frlf F TC=0+'-100
RESISTOR ?4t lZ .le$ht F TC=0+-100
RESISTOR 1.03K lZ .l?EU F TC=O)-100
RESISIOR lll 5Z .?5ld FC TC=-900/+900
RESISTOR 4?OK 3Z .Z--,kl FC TC=-800/+?00

RFSISTOR 95, 1Z .lagU F TC=0+-100
RESISTGR g.6K '.rZ .e.:$f FC TG=-4OO/+790
RE9ISTOR lOK 57. .egU FC TC=-400/{700
RESISTOR 10K 32 ,?.fjll| FC TC=-4097.r700
RESISTOR 4.9?K lZ .1agU F TC=0+-.100

RESTSTOR 20K lZ .lZfrtf F 1C=0+--100
RESISTOR lK 32 .egU FC TC=-400/+5n6
RESISTOR tK SZ .eEU FE TG=_400/+600
RESISTOR eK 5Z .agU FC TC=-4gl/+7OO
RESI$TOR 7K 3Z .?Frtf FG TC="4A0/+709
RFSISTOR 47 5Z .egU FC TC=-400/+S00

RESISIOR ?K 3Z .eEU FC TC=-4A0/+7DO
RESISTOR ?K 5Z .?51l| FC TC=-400/+70O
nESf .9TOR ?K 3Z .??tH FC TC='.400/+700
RESISTOn 50f, 5r
RESTSTOR t000 5t . tztu
REstgTOn 470 5r .125Y
REgtsTon vln l00n li
RESISTOR toK 5Z .esu FC TC=-400/+700
AESI.9TOR 47 3Z ,'e?l,ll FC TC=-400./+$OO

RESISTOR 478 5Z .agu FC TCa-400/+600
RESISTOR 47 3Z .?3U FC TC--400/+500
RESISTOR 470 SZ ,23U FC TC=-400/+600
RE9ISTOR 47 SZ .23U FC TC=..400./+t00
RESISTOR 47 Et, .agU FC TC=-400/+500

RESISTOR 47 AZ .?.9U FC TC=-400./+500
RESISTOR a00 5Z ,?59 FC TC=-400/+600
RESISTOR 47 3Z ,?9,lt FC fC--400/+800
RESISTOR 47 3l .25tt FC TC=-400/+500
RESISTOR a00 ?'7 ,Z?rU FC TC=-40O/+60O

RESI9TOR 47 5t .25U FC TC=-400/+S00

IReNSFORnce iRAN€FORI1ER1 TOROIIeL PULSE
TRANSFORilER TRANSFORIIERl TOROIDAL plJLsE

0tlar
0l 1el
01lAl
01 ral
0t141

40480
01 tal
0t tet
0l l2l
0rtel
01tal
0ttel
a4g1|J
0r tzt
e4546
?4',t46
01 1el
01r21
e4546

?4546
0ller
01ret
01tat
01ral

01 1el
0r r2l
01r21
01 rzt
745,46

24946
01 121
e4546
0r lel
0lret
0ltal
0rlel
01lel
0rler
01lal

245,46-
?4546
e{546
0tl2t
01t?l

e4s46
0l lal
01lal
0rrel
?4''46

?4?i46
011?l
0tlzl
01 1el
01r?t
0l 1el

0rlel
01 1el
0114t

01 141
01 12t

01 1?1
01121
0l 121
0rt?t
0rrel

0r lat
01ral
0rrel
01lat
0r ref

01 12r

eB4A0
?8480

c8470A
c84735
c84735
cBl 0a5
cE,4703

0757- 0{{ r

0B 98 -t27 I
?l 0 0-t2t 0
cBlotg
cE4??3
cBt92'
c3t oag
cB?0e3
cu70a
G4-f fg,-T8-103t-F
cgr 0t!
c4-t /8-T0-473r-F
c4-l /g-To-2{9R -F
c83345
c84745
c4- r/8-T0-1 07t-F

c4-t /8-T0-r 071.-F
GBt 045
cBl 045
cB4?43
cEr oeg

cBl 035
c85$e5
cBl 0e5
cBr 0e5
c4- l/8-T0-e00?-F

c4--r /4.-To-49q7-F
cBl 0e5
c4-1lB-r0-t07r -F
cBl545
cBr 0e5

cBl0a5
cB47 43
c81545
cBl 0?5
cBl 0a5

c4.-t /B-T0-4731-F
c4-1l8-T0.-?49R-F
c4-1 /e-T 0-1051 -F
cBl 055
c847 43

c4-r /8-T0 -1 071 -F
c85625
cBr 035
cEr 039
c4-1/8-T0.-4?91-F

c4.-1 /g-To-?00e -F
cEl 0e5
cBt 0 25
cBe0a5
cE?0e5
c84705

cBe0zg
cBe0a5
cEoe5
060t-6tt5
0883-t025
06e3-4715
110.0: ! zr o
cBl 035
c84705

c84715
CE'0705
cB47r5
cE4705
c84705

cB4t05
cB?015
cD4705
c84705
cBe0 r 5

c84705

?1 0 0-3?6a
91 0 0-3262

, .i:

See introduction to this section for ordering information

4.1 0 
*Indicates factory selected value



Replaceable Parts
Replaceable Parts

Reference
Designation

HP Part
Nurnber Description Mfr Part Number

A3tJr 00
A3Ul01
A3U200
A3Ue01
A3U20e

A3Ua03
A3Ua04
43U205
A3Ua06
43U207

A3U20g
A3rr300
A3U30l
ASrr:t02
43U303

43U304
43U305
43U306
43U307
A3tf,t0g

A3rJ309
A3U{00
e3u40 t
A3U{0e
43U403

A3Utt04
43U405
A3U406
43U407
A3U{08

43U500
43U301
A3U502

43U300

A4

A4C1
A4Ce
A4C3
A4E4
A4C5

e4c6
e4c7
A4CB
A4C9
A4Ct 0

A4Ct t
44C12
A4Ct3
44C14
A4Ct5

A4Cl6
A4Ct7
A4Cl I
A4Clt
A4Ce0

r Ba6-0 081
I 8e0-197r
1BAo-t 112
1 840-l 44a
r9,20-1277

rg?0-r?77
lBa6-0081
tEao-l lla
t8a0-1 t 97
1 840 -1 {4e

18e0 -144?
1826-0'138
18e0-t 423
18e6-0138
1826-052e

18e0 -l?7r
r 8e0-t2l 0
1 8e6-0 1 t0
18a6-0716
1820-1971

18e0-197r
1826-0716
r8?b-07r6
1 8e0-197r
1Be6-05e?

1 Bao-1 971
la?o-t?71
1Be0-1971
lBa0-t971
18a6-05e1

t 8e0-1 1 99
1 820-1 199
1820-l t99

041 0-0437

3560 I -66504

or60-3879
or bg-3,B7?
0 1 60-3879
0l 60 -397?
0 160-4383

0 I 60-3874
0 160-387{
0160-4386
0 I 60-4386
0160-4350

0 I 60-4389
0r60-4350
0 1 60-3874
0160.-4791
0 1 60-4571

0 r 60-4791
0 1 60-497r
ot60-4791
0 1 60-48aa
0160-482a

0160-481t
0 160-0300
0 1 60-49a0
0t60-4808
01 60-48r9

0160-4gt I
0 160-0 r e7
0 t 80-02e8
0 I 60-4971
0la0-t792

0 1 B0-1746
0 r 60-4793
01 60-4383
El6g-3797
0 1 80-1746

0 r80-1 ?46
01 80-1746
0 t 80-r 746
0 1 60-4571
0t60-437r

0
7
B
7
6

6
0
I
?
7

7
I
4
a
4

7
7
6
B
7

7
8l
8l
7l
4l

,l
,l
3l

IC OP A}TP T'B TO-9? PKG
IC SI{ITCTI ANT.G EUAD 16-DIP-P PKG
IC FF TIL I-S D-TYPE POS.EDGE-IRIB
IC CNTR T L LS DF.CD ASYNCHRO
IC CNTR rIL LS T)ECD UPIDOUN SYNCITRO

IC CNTR TTL LS DE.CD UP./DOIdN SYNCHROIC BP f,hP |.,8 rO..?9 PKG
IC FF TTL LS D-TYPE FOS-EDGE-TRIG
IC GAIE TIL LS I.IAND TIUAD z-INP
IC CNTR TTL LS T}ECD A5YNCHRO

IC CNTR TTL T.S DECD ASYNCIIRO
IC COf{PARATOR GP SUAD l4-DIP-P PI(GIC ilV TTL LS IIONOSIEL AETRIG DUALIC CO}IPARATOR GP qUAD T4-DIP-P PKGIC OP AI.IP QUAI} l4-DIP,P PKtr

IC SIdITCH ANLG QUAD I6-.DIP-P PKGIC GAIE TTI. LS AND-OR-INV DUAL ?-INPIC OP Al,lP LO|I-BIAS-H- IltpD TO-9? pKG
IC OP AhP LOT.'.NOISE DUAL B..DIP-C PKG
IC SUITCH ANLG CIUAD 16-DIP..P PKG

IC SUITCH ANLG QUAD tfr.-Dlp -p pKB
IC CIP A}IP LOI{-NOISE DUAL 8..DIP-C PKGrc op Arip Lot,l -NorsE DUAL B_Drp -c ricIC STIITCH ANLG QUAD 16-DIP-P PKGIC OP AhP {IUAD l4-DIP-P PKG

IC SUITCI{
IC SUIITCH
IC SrfITCrl
IC .sI{ITCH
IC OP AI'IP

ANI.G qUAD TA-OTP-P PKC
ANLG T{IJAD I',-DIP -P PKG
AM.6 QUAD 16. DIP-P PKG
ANLG qUAD 16-.DIP..P PKG

DUAL 8-.I}IP-P PI(G

IC TNV ITL LS IIEX I..INP
IC INV TTL LS HEX I-INP
IC IhV ITL Ls I.IEX I-INP

CRYSTAL

HI -FREQI.,ENCY PD ASSEIIBLY

GAPACITOR-FXD .0luF +-.eoz 10ovDc cERcApAcrroR-FxD .01uF f-uoz toovlc cEi-cApAcrroR-FxD .0tuF +-abz roouoc CiicApacrron-Fxrf .oruF +_?oz roovoc Ciil
cApACITOR-FXD 6.8pF +-..spF a00uDc cER

CAPACITOR-FXD lOPF +-.gPF zOOVDC CER
CAPACITOR-FXD lOPF +-.EpF ?||OuDc cERcApAcrTon -FxD 3spF +-sz ?0ovDc Cr.n-iiF_ro
CAPACITOR-FXL 33pF +-5e poouDc cER 0+_30
CAPACITOR -FXD 6BpF +-SZ a00UDC Cr.i O+_go

CAPACITOR.-FXI| t0opF +-5pF e00VDC CER
cAPecITOR -FXD 6BpF +-52 30DVDC CE.R O*_go
GAPACITOR-FXD l0pF +_.5pF aoounc cei
CAPACITOR-FXD ropF +-52 100vDc DER O+_go
GAPACITOR-FXD .lUF +80-?0? 50vDc cER .

CAPACITOR-FXD 1opF +-:2 t00vDc cER 0F_30cApecIToR-FXD .luF r80_302 50uDC CERcApAcrroR-FxD lopF .r.-3z t0ovDc ceR 
-dr_r0

CAPACITOR-FXD 100opF +-52 l00uDc cER
cApAcrTOR -FXD l0oopF +_32 r.oovoc cei-

CAPACITOR-FXD atOOpF +-SZ r00UDC CERcApAcrroR -FxD ?700?F +.-l0z aoo0uc-Fijr-rg
CAFACITOR-FXD rB0opF +-JZ r0oVDC CER
cApAcrrCIR .FxD 4?0pF *-zi- r 0ovDc ctR
CAPACITOR-FXD eaoopF +-1J2 100vDc cER

CAPACITOR.FXD a?sgpF {.-32 roovr'c cEn
CAPACITOR-FXD lUF +-?07 ?5VDC CER
CAPACITOR.FXD ??UF+-lOZ ISVDC TA
CAPACITOR-FXD , trtF +80-?0z, 50vDc cER
CAPaCITOR -FXD ICOUF{.-A0Z 6VDC Te

CAPACtrTOR-FXD 15UF+-102 e0uDc TA
CAPACITOR -FXD 6.8pF +-.5pF 100vDc ctiR
CAFACITOR-FXD 6.8PF +..5PF EO{IVDC CER
CAPACTTOR -FxD IUF +-r0z sovoc nEi-poi_yc
CAPACITOR-FXD 15UF+-1OZ ?OUDC TA

CAPACITSR-FXD 15t'F{.-.t02 ?0vDc TA
GAPACTTOR-FXD 1SUF+-TOZ EOVDC TA
CAPACITOR-FXD ISUF+-IOZ AOVDC TA
CAPACITOR-FXD .lUF +80-?07. S0VDC cFR
CAPACITOR -FxD . tUF +gO-.a02 SOVDC CER

?7014
r7456
0t ??5
0 te?3
01295

01e?5
?70t4
0 1a95
014?5
0 1??5

01?t5
0 1??s
01?95
0 re?5
01e95

r7896
01 e75
e7014
1 B3e4
17856

tTBA$
183e4
r B3A4
17896
0ra9E

17A56
r78g,6
17856
17g56
0re95

0129F
01e?5
0r275

e8480

e8480

e8480
;?B4BO
e8480
AB4BO
e0F3e

u8480
?8490
Ers{e
8164e
E|34BO

51 64a
e8480
48490
an{80
e8480

UB4BO
?o480
e9480
ec480
e8480

?B4BO
28490
e9480
eg4g0
?8480

"B{BO?8480
56e89
?s480
e6P.89

56eB?
aB4g0
4093a
EB48O
56?89

.562fi9
56a89
r,6?89
e8490
EB4BO

Ln3r 8H
DGEO ICJ
5N74LS74AN
SN74LSA90N
sNT4LSr 9eN

sN74t-S19eN
t-h318H
SN74LS74AN
SN74LS00N
sN74LSa90N

SN74LS2?0N
I l.t339N
5N74LS1 e3N
Ltr339N
TLOT4CN

DGEOlCJ
SN74LS5 t N
LitaleH
NE593?AFE
DGAO lCJ

DGzO I CJ
N8553?AFE
NE353EAF E
DGAO lCJ
TLOT4CN

DGAO lCJ
DG?O 1 CJ
DGAOlCJ
DGEO 1 CJ
Tr 07?cP

SN74LS04N
sil74Ls04N
5N74L504N

0 410- 0437

35601 -66904

0 I 60-3879
ol$0-3f'79
0 1 60-3879
0 160-3979
50e4E0a00pD68?D

0 t 60-3874
0 1 60-3974
400 -a00-NP0-330J
e0 0-e0 0-NP0.-3J0J
0l tr0-4330

?00-a00-NP0-101J
0 1 60-4350
0 I 60-3874
olh0-4791
0r 60-4571

orba-4791
0 r 60--4571
0 I 60-4791
0 1 60-48e?
0 1 60-48?e

0 I 60-481 I
0160-030 0
0 1 60-49a0
0 I 60-4808
0160-481 ?

0 160-4Bl I
0 1 60 -gla7
1.9 0DAe6x901 SEra
0 1 60-457r
1.50D187X0006Ra

150D196X?0e0rra
0160.-47?3
50e4E0a0 0RD68tD
or60-37ft7
190D156X90a0Fe

r soDlgeigozora
r 50D156X?0a0Fra
1 50Dr 56X90e0Ee
0 1 60-4571
0 160-4371

Table 4-3. Replaceable parts (Cont,dl

see introduction to this section for ordering information*Indicates factory selected uatue
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Replaceable Replaceable Parts

Table 4-3. Replaceable Parts (Gont'dl

Reference
Designation

HP Part
Number

c
D otv Description Mfr

Code Mfr Part Number

A4C{r
A4C{e

A4C'fl
A4C?4

44C75
A4C76
A4C-t7
A4C78

A4CRe5

A4F1
A4FA
A4FT
A4F4
A4F5

A4F6

A4J 1

A4JE
A4J3
A4J6
A4J7

A4JB
A4J9
A4JI O

A4JT I
44J12

.A4Jl3
44J14

tf til
tf l(z
A4K3
A4K4
A4f,5

A4K6
A4K7
tfrs
A{tre
A4KI O

tfrr I
Aert z
A4KI3
tfrl{
A4LI
A4LE
A4L3
A4L4
A4L5

e4f-6
A4L7
A4L8
A4L9
A4L1 O

A4L1I
44L12
A4LI3
a4Lt4
A4LTg

A4LT6
A4LI7
A4LIB
A4LI9
A4L2||

A4L?1
A4LE2
A4L23
e4Le4
A4LZ5

44L26
e4L??
A4r.2B
A4L2?
A4L3O

0 te0-4571
0180-174e,

0160 -4571
0 1 60-0576

0 t 60--0576
0160- 0376
0 1 80-1 746
01 60-480 t

1?0t-0050

3ll0 -0384
el r 0-0384
et t0-038{
et | 0-0384
gt 10-0384

el I 0-0384

1 ?50-0643
1?50-0643
la50-0643
r ?50-0643
r e50-0643

t250-0643
r e50-0643
1 ?50-1 255
r e50-l egg
1e50.-1707

re51-58e5
t?gr -34?l

0f80-13I0
0{t0-t 3t8
0490-0?16
04?0-0?16
0490-r?47

04?0-091 6
0490-0916
0ft0-t3t8
0f90-t 3 r8
0490-091 6

0f90-l3t I
0f90-l 313
04?0-1e87
0{90-t3t 3

tt 00-3918
?140-.0637
9t00-3807
9t 40-0638
?1 40-0e62

?r 40-0262
9l 40-0e6r
91 4 0-0399
9100-3913
?1 00-391?

9r80-3561
9t 00.-3561
?1 40-0egs
9170-08?4
91 40-0137

?170-0894
91 40-0636
9t 40-0r31
91 00-166t
?l{0-.021 0

?100-1619
?140--02t 0
9l 40-0137
?t 40-0r 44
t1 40-01 44

9t 40-0r 44
?140-0137
?l 40-0 | 44
?t 40-0 r {4
9t 40-01 44

B
5

B
5

3
5
5
7

3

0
0
0
0
0

0

I
I
I
I
I
9
?
t
I
I
7
?

6
6
6

6
6

6

6

7l
6l
4l
7)
rl

I

3l
?
?'i
3
?

7l
7
0
0
1

o
5
E
4,
l,
1
I
1

0
0

0
1

0.
0
0

3

6

7

1

I

44

n
a

36

4

1

1

.1
I
p

I
I
1
1

1
5

1

I

CAPACITOR -FXD .lUF +''0-?.02 50VDC CER
CAPACITOR-FXD 15UF+-TOZ EOVOC TA

CAPACITOI -FXD . IUF +80-202 50VDC CrR
CAPACITOR-FXD .1UF +-EOZ SOUDC CER

CAPACITON .FXD .lUF +-2D7| sOVDC CER

CAPACITOR.FXD .lUF +-?OZ SOVDC CER
CAPACITOR -FID l3I,F+-I OZ EOVDC TA
CAPACITON..FXD TOOPF +-52 TOOVDC CER

DIODE-SIfITCHING 80V 20 0r{A aNS D0-35

FUSE .06eA raSV .e81X.093
FUSE .062A leSU .eOlX.0?3
FUSE .06aA lagv .?81X.0?3
FUSE .064A t:dE-v .a8tx.0g3
FUSE .06e4 lagv .e81X.093

FUSE ,064A t23V .281X.093

FEf.l sGL-?tor.E-RR 90-oHil
Fl:l'l SGL -Hgl-A -RR 50- OHt't
FF,{ SGL-HOLE-RR 5O-OHfT
FEt{ 6GL *|Cfl-E -RR S0.-OHI{
FFll SGL-HOLE-RF. 50-Ot{f{

CONNECTOR -RF ENC FEI{
CONNECTOR-RF BNC FEI'I
CONNECTOR.SITB :3T JK
CONNECTOR-S}IB ST J(
CONNECTOR-RF

sGL -llol-E--RR 50 -ol{t{
SGL-HOLE-RR 50-OHI{

CONNECTOR s-PIN I{ POST TYPE
CONNF.CTOR ?g.PIN F POST TTPE

REtlr 2c tzvDc-cotl . rt 20vnc
REtty 2c tzvt c-cott . tA 28uDc
RELAY-REED 1A 50O}tA TOOVDC sUDC-COIL
RELAY-NEED 1A SOOI.IA lOOVDC SVDC-COIL
RELAY- REED

RELAY.REED IA gOOilE IOOVDC SVDC-COIL
RErAY-RFED rA 500me l00VDc SUDC-COIr..
nEtrr 2c rzvDc-colt . tt zavDc
nEttr 2c tzvDc-cott .5t zSvD€
RELAY.-REED TA SOOI'IA TOOVDC SVDC.COIL

REttI ZC rzVDC-COtL .5t ZIVDC
nErlY 2c lzvDc-cott .tA z8vDc
RELAY-REFD
nEtrr 2c tzvDc-cott .5t ?gvrrc

INDuCTOR RF-CH-I{I.D 47f{}t 20?, .166DX.3B5LG
INIIUtrTOR- . Orrgu}l
INIIUCTOR RF-CH-T,ILD I I ONH 5Z ,I6f,I}X.3B5LG
IilDUCTOR-.51UH
INDUCTOR RF-CH-],|[.D e0oNH 5Z .166DX.385Lc

INDUCTOR RF-Cll..hf-D ?0oNH 5Z .166DX.38.5t_c
INDUCTOR RF-CH-tttD l00NH 5Z .l66DX.385LG
IHDUCTOR RF - CH-l'lt-D ?. aut 5Z . t66DX. 38.51_G
INDUCTOR RF-CH- lt|. D 3 . sUH 5Z , l66DX . 385r.G
INDUCTOR RF-CH--nt-D l3rJH 5Z "t66Dx.5g5t-c
INDUCTOR RF-GH-t{t D 6,au}l 52 .166DX.3B5LG
INDI ICTOR RF -Cl l.-l,fl-D 6 . ?lrH 5Z . I 6aDX .'?65LG
INDUCTOR RF-CH-.I,ILD 3UH 5z, . I66DX.3B5t G
CORE-SHIEI.DING BEAD
INDUCTOR RF-Cl{-}lt-D ll{H 5Z ,?DX.45LG Q=60

CORE-SHIELDINC EEAD
rNtfucToR-40 I'tH .05
It{DucToR RF -DH--l,tLD l0ltH 5Z .25DX ,7g/t_C
INDUCTOR RF-CH-]{| .D a . eilH 5Z . gSDX .57LG
IHDUCTOR RF -CH -t{_D l 0 oUH 5Z , l66DX ,38gLG

INI}UCTOR RF-CH-}TLD 5. 6UH l OT
INDUCTOR RF-CH-},il-D l00UH 52 .166DX.385[G
IHDUCTOR RF-CH-IILD ll'lH 51, . eDX. 4gLG Q=60
INDUCTBR RF-CH -}il-D 4,7UH 102 . t 03DX.26LG
INDLTCTOR RF-CH--HLD 4.7UH 102 .105DX. e6LG

THDUCTOR RF-Clt-ht_D .q,7Vu 10Z,103DX.e6LG
INDUCTOR RF-CH-I,ILD ll{H 5l .ZDX. 49LG e=60
INDUCTOR RF -CH-ttt-D 4.7UH t 0Z . 105DX. ?61-G
tNDttcToR RF--GH-!{LD i.7UH 102 .109DX .26LG
INDUCTOR RF-CH-MLD 4.7UH IOZ .IOsDX.?ALG

CONNECTOR-RF 8NC
CONNECTSR-RF BNC
CONNECTOR-RF BNC
CONNECTOR..RF BhIC
CONNECTOR-RF ENC

ZB4BO
56e89

aB4g0
?8480

?8480
38400
s6289
?8480

28480

a8{80
eo4g0
e8480
EB4BO
48480

?8480

e8480
28480
eo4B0
EB4BO
?B48O

?9490
?a480
?9t80
e8480
28480

ea480
2B4BO

48490
2A{80
e8480

48480
e8480

?8480

e8480

e8480
'efl4f|0
e8480
e8480
48480

eg480
?8480
EB4BO
?8480
?44t|0

?8490
eB{80
e8480
?9490
?8480

e8480
e8{80
?8t80
48480
eg4B0

e8498
28{80
e8480
ea4B0
?8480

aB4g0
e8490
eB{80
48480
e8480

0 160-4371
t50Dl56X90e0Ee

0r 60"4571
0 1 60-0576

0 1 60-0s76
0 1 60-0576
150D156X90e08a
0 1 60-460 1

1901-0 050

e1 r0-0384
el I 0-0384
et 10-0384
er I 0-0384
2l 10-0384

e1 | 0-0384

1?50-0643
1e.50-0643
ra50-0643
1 e50-0643
ra50-0f,43

t e50-0643
ra50-0643
1 a50-tzg5
re50-1255
1:d50-1707

re51-.3845
I e5l -54?r

0{90-t 3l I
0ft0-t313
04?0-09r6
0490-0?16
0490-1 a87

04?0-0?r 6
0490-0?16
0ft0-r 3l 0
0ft0-1313
04?0-0916

0lg0 -l 3t I
0f00-ttl8
0 490-1487
0f90-t3t e

91 0 0-3818
?r4a-a637
?r 0 0-3807
tl 40-0638
9r40-0a62

9140-0a64
9140-0461
?148-0399
?l 0 0-391 3
9100-3?14

91 0 0-3561
91 00-3961
?r40-0e85
9t70-sfl74
91 40-0 137

?170-0s94
91 40-0636
9140-0 r31
?r00-1661
9140-0410

91 00-1618
tl 40-021 0
9r 40-0 137
91 40-0 I 44
9140-0144

9r 40-0 I 44
?r 4 0-0 137
9140-0144
?140-0144
9r 40-0 1 44

See introduction to this section for ordering information
*lndicates factory selected value
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Replaceable Parts

see introduction to this section for ordering information*Indicates factory selected value

Replaceable Parts

Tahle 4-3. Replaceable Parts (Gont'dl

Reference
Designation

HP Part
Number Description Mfr Part Number

A{t_31
A4L3E
44L33
44L34
A4t-35

A4L36
A4t_17
A4L3g
A4l-39
A4L4O

44L41
A4L4A
44L43
44L44
A4L49

44L46
e,4L47

A4P 1
A4PE
A4P3
e4P4
A4P5

A4P6
A4P7
A4FB
A4P?
A4PT O

A4P1I
A4P1 A

A4QT
A4QE
A4g3
e4Q4
A4Q5

A4Q6
A4Q7
A4QB
e4Q9
e4qr 0

A4R 1
A4R2
A4R3
A4R4
A4R5

A4R6
A4R7
A4RB
A4R?
A4RTO
A4R1 O

A4R1 1

A4R1?
A4RI3
A4RI4
A4R 1g

A4RI6
A4R17
A4RT8
A4RI ?
A4R2O

A4RET
A4REE
A4RE3
A4RA4
A4RE5

44R26
A4R?7

9140.-C r 44
9140-0144
91 4 0--0144
9l4g-0144
9140-0144

?1 40-0 1 44
?1 40-0144
9140-0144
9140-0144
9l 40-0 I 44

?140--0144
91 40-0 144
9t7 0-0894
91 70-0894
9t 70-0894

9140 -0144
9140 -0 r 44

1 e51 -e50 1
1e51 -?50r
1esl-a50 r
1 e51 -a50 I
1e51-a501

1 ?51 -250r
r25l-e501
1 egl -e50 1

1e5l-?50 r
1?5r -e.501

t 451 -e50 1
1 eg1 -?5C r

1854-.0a47
laa4-.a?l7
1 853-0394
18s4-07?s
1494-0a47

1854-0e47
1453-0s54
1854-.0215
1854-0 01?
1 833-0 01 0

0699-0195
0698-3443
0698-4364
0678--3443
06?8-3443

0698.-4364
0699-3443
06?8-3443
0€,98-4364
0683-?e3E
0698-3443

06?B-439e
0698-441 0
o7$7.-03,6,A
06tg-4419
06?8-438e

0698-31 13
D698-3r 13
06?8-3113
06?8-31 r3
a699-3377

0683-4733
0f"83-4739
0683-1 065
0G.83-1545
o693-4743

0693-1e35
0flB3-ea3E
0693-2a33
0683-a235
0683-4745

0683-re35
0683-1 065
0c.83-1545
0698-3377
0683-1335

0
0
0
6
0

0
0
0
0
0

0
0
0
0
0

l3
li
l4t4
l+
I

4
4
4
4
4

4
4

?
?
7
2
I
9
7
1

3
?

5
0
6
0
0

al
ol
0l
6l
5l

1

1

I
1

9

4
4
7
I
6

3
5
5
E
6

3
7
f|
I
6

INDTJCTOR RF -CH . ht_D 4 ,?tJlt | 0:z, . I 05DX . 261_G
INDl,tcToR RF-CH-.t'fl..D 4 .7ull 102 . 1 05DX . a6[.G
INDUCTITR RF-Clf .tiLD 4.7Ltl.t |0z . I03DX,e6t-G
rNIlucToR RF-Cil. Mr D 4.7ult 102 . 105gx . pc.LG
INDticTr.rn RF -C!.t "l'lt"D 4.7tJl.l l0z . 103DX. e6t_G

INDUCTOR RF-CH-ML D 4.7ul.t 10e .10sDX.?6LG
II.IDUCTOR RF -C.tl..hLD 4. ZUit 1 0Z . I 0gDX . Ar)t..G
INDUCTOR RF-Cll-.Mt.D 4. 7Ltrt 1 02 . 1 05pX. ?6t.c
INDltClfiR RF -CH..ht_D 4,-/t!ll 10.4 .1o.:DX. a6LG
INDl,fcToR RF-CH-}iLD 4.7url 102 . 103IlX. e6LG

INDIICTOR RF-CH-trt-D 4.ZUll I0Z . 10.iDX.?gtG
INDUCTOR RF-CH--MLI| 4. Zttil t 0e . 10gDX. ?{:.LG
CORE-$HIEI.P1P6 EEAD
CORE-SHIELDING BEAD
CTIRE-!!HIELDING E€AI)

INDUCTOR RF-Clt-.t'lt D 4.7uH 1 0Z . 105DX. a6LG
INDUCT0R RF -CH- l.tt-D 4 ,?tJlt tgz . 103DX . ?6t_G

CONNECTOR-SGI.
corqNficT|rn-seu
CONNECTOR-SGL
CONNECTOR..SGI-
CONNECTOR-SGL

ctrNT sKT . 0a?-IN-BSC.-SZ
coNT sKT . 0ea-ril-Bsc..$Z
coNT sKT .0aa-IN-.ESC-SZ
coNT sKT .0a2-IH-B5C-FiZ
coNT st(T ,0ee-IN- Esc-sz

CONNECTOR-SGL CONT sKT . OEE-IN-BSC-52
coNNgcToR-sGL COilT SKT .0ee-IN- BSC_SZ
CONNECTCIR-SGL CONT SKT .O2A-IN-TrSC-SZ
CONNECTOR-SGL CONT SKT . OAP-IN-BSC-SZ
CONi{ECTCIR-SGL CONT SKT . O?A-IN-B5C-SZ

CONNECTOR-SGL CONT SKT . OE?-IN-BSC-SZ
coNNECTOR.-gcL coNT gKT .0Aa_IN-BSC_SZ

TRANSISTOR NPN SI TO-g? pD=ltd F't=80 0tfl{Z
IRANSISTOR NPN SI TO-89 pD=il{ FT=B00hhz
TRANSISTOR PNp SI TO-?e pD=350llrd
TRANSISTER NPN SI To-?e PD=6?.5TI$
TRANSIST0R NFN St TO-.99 pD=1U Ff=80 0HHZ

IRANSIS1tIR NPN SI TO-.3? pD=ltf FT=B00hHZ
TRANSTSTOR PNP SI TO-?e pfi=J50r{r,f
IRANSISTOR NPN SI pD=3EOtfi.J FT=B00hHZ
TRANSISTCIR NPN St TO-1B pD=I60H{{
TRAHSISTOR PNp SI TO-18 pD=360hH

EESISTOR 47,3 lZ .eSU F TC=0+-100
RESISTOR ?87 tZ .teBU F TC=O+-100
RESISTOR 17.4 tZ ,legu F TC=0+-.100
REBISTT-IR ?97 lZ .123U F fC=0+-100
RESISTOB ?:A7 tZ .tegH F TC=0+-100

RESI.STOR l7 ,4 lZ ,l?..rtt F TC=0 &-t 00
F.ESISTOR ?A7 l2 .1aEH F TC=0+-100
RESISTOR ZA7 lZ .legt, F l'C=0+-100
RESISTOR lZ,4 lZ .legU F TC=0+-100
RESISTOR aaK gZ .Agk FE TC=.-400l+6gg
RESISTOR ZA7 tZ. ,legUf F TC=0+-100

RESISTOR 71 ,1 tZ.leEU F fC=0$-100
RESISTOR 137 tZ- .tagW F TC=0+-100
RESISTOR 34 lZ .IZEH F TC=O+-!00
RE.9ISTOR.e05 1? .tegU F TC=0+-100
REST.$TIIR *qe,3 lZ ,l?ZtA F TC=01-100

RESISTOR 100 SZ .legH CC TC=-?20 f+1;,4O
RESIBTTR 100 32 .lZEtC CC Ttt=-ZZOt+SqO
RESISTOR 1s0 SZ .legd cC TC=-t70l+840
RFSISTOR 100 tZ .tzil{ CC TC=-??LrcZai
RESISTOR 47 32 .legU CC TC=-?20/+F,40

RESISTIIR 47K ?rZ ,ZA$ FC TC=-400l+gOO
RESISTIIR 4?K 5Z .e5rt FC TE=-400/+800
RESTSTOR t0l{ BZ ,?gU DC TC=-9002+iiOO
RESISTOR t50K SZ .?Stt FC TC=-800/+9gg
RESISTOR 47AK 7Z .?31,t FC Ttt=-gOOZ+gC0

RESISTOR laK 5Z ,eSU FC TC=-400/+800
RESISTOR ?7K 3Z .eEU FC TE=--qOOZr.gO0
RESISTOR aeK ZZ. .egU FC TC=-400/+ggg
RESISTOR ??K 3Z .?gtd FC TC=-400/+800
RESISTOR 470K 5,2, .egW FC TG=-900/+900

RESISTOR lZK ?tZ .AgU FC TC=-.400/+ggg
RESISTOR t0l{ gZ .ag}f Ce TC=-900/+11gg
RESISTOR tg0K SZ ,A'lUt FC TC=-eOOZ"io0
RESISTOR 47 52 . tag$ CC TC=-?20I{S40
RESISTOR 1.?K iZ .?E[.t FC TC=-400I+B00

eg4g0
e8$80
e8480
?ill480
,?R4BO

ea4B0
ea{80
?o480
?B4BO
e84AB

e84A0
ea4s0
aB4g0
48480
EB4BO

ea4B0
?g{80

e8490
F8{BO
4a480
?8490
48480

e8480
4a480
?8480
48480
?8480

e84S0
e8480

?8490
Ee4g0
?a480,
0471 3
et|480

eB.|g0
eoq90
0 47r,
?8480
?8480

?{}480
e4546
03$a8
249.46
749.46

03888
e4s46
?4546
03rrg8
0trPl
e4s46

?4' 46
44546
e4'F'46
?4546
?4446

01 1el
0llal
011?t
01r el
011e1

0lrat
01 1el
011eI
0rlel
01lar

011e1
0t rPl
0rlel
0112r
0l 121

01tal
011el
0l 1et
01 1al
01 12r

9140-0144
?1 40-0 I 44
9140-0144
9140-0144
?140-0144

9140-0144
9140-0144
9r 40-0 144
?14 0-0144
91 40-0 1 44

9140-0144
?1 40-0 144
9r7 0-08?4
9170-0894
9r70-oB?4

9140-0144
91 40-0 I 44

1e51 -a50 1

1 ?51 -290 1

1 e51 -350 1
1t:51-a50r
1asl- a501

I ?5r-eEo I
rest-e50 1
rgst-?501
1est-ag0 1

1 e51 -850 1

1251-eg0r
1 A51 -eEO 1

18s4-0e47
tga4-0?47
185I-0394
hPsHl 0
1854-0e47

1 684-0A47
1853-0354
?N3904
1854-0019
1BF3-0010

06??-0 195
c4-1 /g-T0-a87R -F
Plt€55-1/8-T0-17R4-F
c4 -t /B-T0-?A7R-F
c4-.1/8-T0-a87R-F

P lfEES-t /9.-T o- 17R4- F
G4-1 /A-T0-?87R.-F
c4.-r/s-T0-2ryR -F
P l,tE55-. 1 /8-.T 0 - 1 7R 4-F
EB??35
c4-l lft-Tg-?t!7R-F

c4-t /8-T0-71R.?.F
c4-1 /g-T0-137R-F
c4..r /8-T0-34R0 .F
c4-l /a-Ta-?05R-F
c4.-1l8-T0-52R3 -F

BItl g 15
BBt0lg
F81015
BBr015
884705

c94733
cg,4733
GBT 065
c81545
cE.4743

c81235
cB?235
cBz?35
cB??35
cE,4743

cBt a35
cBl 065
cBl545
8F4705
c81335
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Replaceable Parts Replaceable Parts

Table 4-3. Replaceable Parts (Cont'dl

See introduction to this section for ordering information
*lndicabs factory selected value

Reference
Designation

HP Part
Number

c
D otv Description Mfr

Code
Mfr Part Number

A4R36
A4R37
A4R38
A4R39
A4R4O

A4R4T
A4R4?
44R43
A4R44
A4R45

A4R46
A4R47
A4R48
A4R{9
A4R5O

A4R51
A4R5E
44R53
A4R54
A4R56

44R37
A4R38
A4R6O
A4R62
A4R63

A4R64
44R65
A4R66
A4R67
44R68

44R69
A4R7O
A4R71
A4R7A
44R73

A4R74
A4R7E
A4R76
A4R'f7
A4R78

44R79
A4R8O
A4RBl
A4RgE
E4R83

A4R84
A4R85
A4RB6
A4RB7
44R88

44R89
A4R9O
44R91
A4R9A
44R93

A4R94
A4R95
44R96
A4R97
A4R98

44R99
A4Rl00
A4Rl 01
A4Rl0a
ACRl03

A4R1 04
A4Rl 05
A4Rl06
A4Rt 07
A4Rr 08

A4Rt 09
A4Rl 1 0
A4Rl I I
A4Rl 12

0rrB3-1015
0683-1 033
zl00--3355
0683-ae35
0s?8-41?3

9737-04,-r7
0683-4705
0683-4705
o6?a-327?
0757-040 r

0698-4123
0757-0453
06?B-3e28
0698-4486
06?B-3e?B

a100-3e07
0698-3434
0683-r 0 15
0698-4454
0757-0384

0737-03,A4
0698-44e0
0693-47r5
0683-4705
0683-1 035

0683-4715
0683-1 035
0698-41e3
er 0 0-3426
06?8-4436

0737 -0?77
e1 00-3351
o6?f|-44?l
0698-4468
0698-41e3

0757-0440
0698-4433
0698-351 1

06?8.-3510
0683-3315

0698-461 0

0 683-1 0a5
(t7.27-839?
0683-4705
0683-4705

0683-4705
0693-470e
0683-1 035
8737-0j'92
0698-3430

07''7-0393
069tr-ea0s
0 683-7? 0E
0683-2a05
068X.-e205

0 683-a? 05
0€83-4205
0683-ae05
0683-??05
0fr83-ae05

0683-e205
0683-aas5
0&83-e?0E
0683-6835
0683-683s

0683-4e05
0683-2205
0693-103:i
0683-2235
0683-4705

06fr3--4705
0 683-4785
0683-4703
0757-0414

7
t
0
g
5

0
B
I
0

0

5
e
I
3
I
1

?
7
E
a

B
5
0

I
1

0
1

5
6
3

B
6
6
1

5

7
0

3
?
4

3
I
B
I
I
I
I
1
B
3

I
?
9
I
?

I
I
I
?
I
?
9
I
I
9

I
I
1

5
I
I
I
g
5

?

I

4

e

3
4

1
1

1

2

1

t
1

I
?

1

1
e
1

1

1

1

e

1

I
15

1

RESISTOR
RESISTOR
RESISTOB
RESISTOR
RESISTOR

RESISTOR 100 32 .?jFrld FC TC="400/'o500
RESISIOR fOK 5Z .egU FC TC=-400/+704
RESISTOR-.TR}.IR I O OK 1 OZ C 6IDE. ADJ 1 -I RN
RESISTOR ZeK 5Z .esU FC TC=-400/+ggg
RESIST&R 499 lZ .l?3ld F TC=O r'100

RESISTOR l.5K lZ .f25d F TC=0+.100
RESISTOR 47 olZ .egU FC TC=-400I{'E00
RESISTOR 47 97- .egU FC TC=-400/+5gg
RESISTOR 4,ef?K lZ .1?9lJ F TC=0.r-100
RESTSTOR 100 lZ .leSU F TC=0+-100

RESIST.fR 49? lZ .l?3tl F TC=0r--100
RESISTOR 30.1K lZ .lesu, F 1f,=[+-100
RESISTOR 49,9( lZ .lagU F TC=0+-100
RESISTOR e4.9f lZ .laEW F TC=0+-1011
*a515tOR 4?,7K tZ .la:'.Jtil F TG-0+"1C0

RESISTOR-TRI'IR 5K l OZ C STDE-ADJ T- TRN
RESISTOR 34.8 lZ.lZgU F TC=0+-100
F.ESISTOR 100 32, .egH FC TC=-400/+500
RESISTOR 523 lZ .l?9U F TC=0+-100
RESISTOR 20 lZ .leF'bf F TC=0r-100

RESISTOR 20 lZ .t29ld F TC=0+-100
RESISTOR ??6 lZ .leEU F TG=0+-100
RESISTOR 470 =.r1, .?3H FC TC=-400/+609
RESISTOR 47 3Z .agd FC TC=-400/+500
RESTSIOR t0K 1Z ,7't$ FC TC='-40O/+700

RESISTOR 470 32 .egU FC TC='-400/+600
RESISTOR l0K 32 .eSU FC TC=.'4AO/+7DO
RESISTOR 49? lZ .lag6 F TC=0+-100
RESISTOR-IRI.IR 20 IOZ C SIDE.ADJ I-IRN
RESISTOR a.gK t7- .lestd F TC=0+_100

RESfSTOR 49,9 lZ .l?gld F TC-O+-1D0
RESISTOR-TR}IR 50O lOZ C SIDE-AI}J I-TRN
RESI$TOR ?4, lZ .1AEU F TC=0+-100
RESISTOR 1.131( lZ .lagd F TC=0+-'100
RESISTOR 4?9 lZ .leau F TC=0'r-100

RESTST0R 7.3K lZ .145U F TCg0+-100
RESISTOR ?,?6K lZ .lUgU F TCo0+-100
RESISTOR 665 1Z .lagU F TC=0+-100
RESISTOR 453 lZ .l?gl,f F TC=0+-100
RESISTOR 330 97. ,egU FC TC=-400/{600

RESISTQR 866 lZ .egU F TC=0+-'100
RESISTOR lf. 5Z .egU FC TC=-400/{600
RESISTOR 43,? lZ .l2gl{ F fC=0r-100
RESISTOR 47 3Z .25W FC TC=-400/+500
RESISTOR 47 3Z .AgU Fll TG=-400/{'500

RESt:iTtlR 47 3Z .e5lrl FC TC=-400/+500
RESISTOR 47 3Z .2.51{ FC TCo:-400/}800
RESISTOR 10K 3Z .?stt FC TC=-400/+700
RESISTOR 49.? lZ , tegg F lC=0+.-100" "

RESISTOR et.5 12 .1e5U F TC=O+-100

RESISTOR 47.3 lZ .l3gl{ F TC=0t-100
RESTSTOR aa 5r .a5U FC TC=-400./+500
RESISTOR 22 ?Z .egU FC TG= 't000/+500
RESISTOR ea 5z .egU FC TC=-400/+5gg
RESISTOR AZ 3Z .Zgld FC TD=-4O0/ 1500

RESISTOR EA 5E
RESISTOR ?E 32
RESISTOR ?? 5Z
RgsIsToR e? 3z
RESISTOR 7? 32

.eSU FC TC=-400/+500

.?31.t FC TC=--400/+500

.e5U FC TC=-400/+900

.?glJ FC TC=-4997+500

.?gtf Fc TC=_400/+500

RESISTOR 2? 3Z .2, ,U FC TC=-400/+500
RESISTOR ?? 32 ,egU FC TC=-400/{'500
RE:II-BTOR ?? 32 ,eAW FE TC=-400/+500
RESISTOR 6BK 3Z .eSU FC TC="400/+800
RESISTOR 68K 32 .?5ld FF TC=.400/+800

?7 52 .eSl$ FC TC=-400/+300
?? 32 .?5$f l"C TE=-400/+500
fOK 5Z .eSU FC TC=-400/+700
Z?K ='Z ,ZZU FG TG=''4 0 0/"r'80 0

47 3Z .?5U FC TC=-400/+50C

RESISTCIR 4? 3Z .egH FC TC=.-400l+5il0
RESISTOR 47 SZ ;?9U FC TC=-400/+500
RESISTIIR 47 =.tZ .?FrH FC TC="400/+500
RESISTOR 43a 17. .legtl F TC=0+-100

011 ?l
01lal
EB4BO
01lel
24546

e4546
01 tal
0r141
?4546
?4546

24'46-
?4346
E84BO
?4'546
?8480

e4480
?.45,46
01lal
?4506
l?701

l97Ar
?4346
0112r
01lal
0t1el

0llel
0112t
e4546
?8480
?4346

241'.46
e8480
?45.46
?4346
24e;a16

44546
?4$46
?434e,
24$16
0ttel
?4,E46
01 1el
?4$46
0lral
01141

0l let
01121
01141
?49.46
03888

245.46
0llel
0l 12r
01 lel
011e1

01 tal
01 12r
01 1el
01lel
01tel

01lat
0rlel
01 lat
01 lel
0r121

01141
01lel
01 1et
01r21
011el

0llal
011e1
01 1el
e4546

cBl 0 15
GBt 039
el 00-3355
cBe?35
c4-1lB -T0-499R -F

G4-1/8-T0-I501-F
Cfi4Z0g
c84705
c4-r/B-T0-{991 -F
c4-r/8-T0-101-F

c4.r/8-T0--t9tR-F
c4- r /8-T0 -30 1 ?-F
06ra-3,??g
c4-1 /8-T0 -?49?-F
06?8-3229

er 0 0-3e07
c4-.r/a..T0-34R9*F
cBl 0 15
c4- 1/s--T0-523R.-F
r{F4C1 /g-TO-?0P0-F

t'tF4c r /g -T 0 -e0R 0 -F
c4-r /8-T0-7?6F.-F
cBt471:i,
c84705
cBt 035

c84715
cBl 039
c4-1 /f3-rO-499R.-F
21 0 0-34e6
c4-r /a-lt-?801-F

c4-t /g -To-499?-F
er 0 0-335r
c4-l lB-To-?49R -F
c4-1 /g-T0-1 r31-F
c4 -l /g-T0-499R .F

c4-1 /A-T0-7501-F
c4-1/g-T 0-?26t -F
c4-1 /A-Tg-665R--F
c4-.r /8--TD-453R.-F
cB33r5

c$..r/4 -To-866R -F
cBr 0e5
c4..lff3-Ts-43Re -F
cB,4703
c94703

c84705
c84705
cBr 035
cq-1 f g-Ts-43R2-F
PrE55-1 /8-T0-eIF5-F

c4-t/B-T0-47R5-F
cBez05
cBz?05
cBe?05
c8a?05

cFae05
c8?205
cFa?05
cDze05
cga?05

cB?e05
cFz?05
cD?a05
c86t}35
cB6Br5

cBea05
cB?e 05
cBl 035
cBee35
c84705

c84703
c84703
cB470E
c4-1 /8-T0- 43eR-F
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Replaceable Parts
Replaceable Parts

Table 4.3. Replaceable parts

Reference
Designation

HP Part
Number Description Mfr Part Number

A4UI
A4U3
A4tr4
A4U5
A4U6

A4V7
A4UB
A4U?

A4tf l

4.5

ASCl
ASCa
A3C3
A5C4
A5C5

AFC6
t5C7
ASCg
Agc?
ASCI 0

rSctl
ASCre
tScrt
15 cr4
A5C1s

Agc16
Agcr 7
ASCIS
ASC| 9
ASCa0

Agczt
ASCea
Agc?3
ASC24
A3C?5

A5Ce6
49,C27
A5Ca8
A5Ce9
45C30
A5CAl
AsCR2
A5CR3
A5CR4
45cf,5

e3cR6

0960-0640
1Ae6-041a
18e6-0715
raa6-07r5
1820--1e01

1 gg8-0 0 47
18EB- Og47
r8e6-0 039

3$/r0 f -616?e

35601-0 0 60{
3560 1 -0 1?09

3560 1-66505

01tr0-4371
01 60-4571
0 I 60-4803
0 1 60-4801
0160-.4f3q6

0160-.3405
0IG0-30tt
0 t 60-5e0a
0160.-3349
0 1 60-481a

0t60 -4832
o r 6g-agot
0180-179{
0t00-1794
0ltr0-37F'7

0 160-3787
at60--3787
0 1 60-3747
0 I 60-0 1?7
0 1 60-01e7

01.50-4809
0 1 60-5348
Ole'0.-47t32
0 1 60-4801
0 I 60-480 1

0760-47A7
01 6 0-. Ol?7
0160-01e7
0160-0127
0lf0-0182
190t-005c
1901-0050
1 901 -0 050
r9cl-0080
1?0a-r375

r90?-r77.1
r90l-0050
t90l-0090
1901-0 050
l90t-0050

1 90 1 -0050
7?O7-0 050
1?01-0 0E0
1?01-0050
1901-0050

190r -0050
1 901 -0 050
1901-0050

1e5l-6900
re51-57??-
1 asr-7a69
1251 -64?9
1 e50-1a95

I F. 0-t 2s5
1eg0--1a95

r833-0010
185J-0010
t 854-0 071

0757-0ft5
tt737--o4Itl
0698-4386
0(r9'B-44 C 0
0698-3438

o
1

7
7
6

5
5
4

6

6
9

4

B
I
I
7
0

5

4
?
0

6

6
6
I
e
a

1

?
B
7
7

I
?
e
a?

3
3
3
3
I
?
3
3
3
3

3
3
3
3
3

I

I3l
sl
3l

e
e.
7

0

?
t
3

1{IXER -[rC t500tlttZ
IC CCIT"IPARATOR PRCN DUAr,. g-Dlp._p pKG
Itr CIP fil,lP LOtf .NOI$E B..Dlp .p pKc
IC CIP Al.lP LOI,-N0ISE B-DIP-F pKG
IC GAIE TlL LS AND I;II-IAD E.TNP

TRANSISTOR ARRAY t6-PIN PI..STC DIP
IRANSISTOR ABRAY 16-PIN PI.STC DIPIC OP A}TP LOI.I-DFIFT TO..?9 PKG

CAEI-E..SEi.II -RIGID

giHIELD.BNC
ETRACKET -ilIXER 1

PHASE LOCr. LP CONTROL

cApAcITgR -FXD .ltrF +80 -aoz govuc cER
CAPACITOR..FXD .IUF +80-?OZ SOUDC CER
CAPACITOR -FID /:6pF +-3l2 t 00VDC CER 0.._rO
CAPACTTOR-FXD 10OpF +-52 l00vDc cEB
CAPACITOR-FXD 150OPF +-EZ tOO'.IDD C:-.R

CAPACITOR-FXD zUF +-102 50uDc HEt_poLyc
CAPACITOR-FID g6pF +-Jt 3OOVDC
CAPACITOR-FXD
CAPACITOR.-FXD glpF +-32 100VDC CER 0{._tr0cAFACITOR-FXD 3?0pF +*37 100uDc cER

CAPACITOR-fID 
" otuF toovDc

cApACITOR-rxp l0opF +-51 100uDc cER
CAPACITOR.FID ZZVE 3'V
crPActToR-ftD 22UE 35V
CAPACITOR-FXD lUF +-102 50uDc l,tF_T_pfit-yc

GAPACTTOR-FXD lUF +-1llz SOUDC }IEr-POLYC
CAPADITOR-FXD tUF r -r0Z go'/DC roef -iAlVC
CAFACITOR-.FXD 47pF +-102 e0ovDc cFRcapAcrron -FxD tuF r-aoi--r:st,pc can-
CAPACITOR-FXD lUF +-?tt? egVDC CER

CAPAEITOR-FXD 47t,F i_72 tt0uDc cER D+-.30
CAPACITOR-FXD gtpF +-IJZ 100VDC CFR 0+_I0CAPACITOR.FXD e,?FF +-32 100VDC CER 0+_J0
CAPACITOR-FXO 10opF +_52 l00uDc cER
CAPACITER .FXD I OOPF +-?IZ 1 O OVDC I]f:R

CAFACITOR-FXII e?pF +-52 100uDc cER 0+-30CAPACTIDR .FXD lI,F 
'.ZAZ' ?F.IVDC CAi

CAPACTTOR-FXD lUF +-2OZ a5vDc cFRcApADrroR-FxD ruF +_.?oz igvpc crnCAPACITOR-FTD 50OOPF 3OOVI'C
IIIODE-SLTITCHING 80U e00HA eNS DCI_33
DIODE-.9.'TITCFIING BoU aooilA aXS fO-ii
DIODE-gtfITC}|ING eov e0oilA eNS DO_gSDIODE-.SUITCHING gOV aoOfa er,i$ pO -fi
DIODE-ZENER 5.6U .05

DIODE -?-ENGR 5.6U . 05
DIOI}E-SUITCHING gOU EtlOHA ANS DO-35DIODE-glrfITCt'ttNG AOV A0OhA af,tS OO_Ji
DIODE-SI'ITCHING 80V EOOHA ANS DO-35DroDE-sr{rrcHrNG Bov e00}rA ans oo_ri
DIODE-sbfITcltING 80V e00l,tA ?NS DO_35DIODE-S&rrTt:HrNc 80v aoora exs no_ii
DIOTiE-srdITcHINc 80v a0oHA aNS DO-.3gDroDE-stfrrcHrNc Bov aooma ?Ns bo_i;rlroDc-srcrrcmrNc Bou ecoHA eNs no_ri
DIODE-S|dITr}IING gov e00HA eNS DO_3g
DIODE-SO'ITCHING 8OV EOOHA ENS DO-35DIoDE-srdrltrltING gov aooltA ?NS uO_ii
coNNECTOR-eg PIN, t{Al..E
coics{ECTOR 50-PrN-il PgsT IYPE
G0NNECTOR-8 FIN, HALF
COIINICTOR 3.PIN'I.I POST IYPE
GONNECTOR-RF Sttft t{ pc 50_oF|l.1

CONNECTOR.-RF FhB il PC 5O.OH|.I
CONIIECTOR-RF SHB H FC So-Ot{}l

f RAFISI$T8R pNp Sl f0-tB pD=I60htf
TFANSISTOF PNp SI TO-tB pD=360Mr,f
TRANSISTOR Npt{ SI FD=30011!,f FT=?0OFHZ

RESrsTOn 475 tr . rzsv
RI:$TSTOR 100 lZ.l?Frtf F lC=0 1-11f0
RESISIOR EP tZ .legU F TC=0+-.100
RFSISTOR 9g.l 17. .l?iU F lC=O+_i0O
RESISTOR l4Z tZ .leFU F TC=0+-100

F.B{80
?7914
183e'l
1 03a4
012t5

13{,06
1 3606
?.7014

38480

48480
EB4BO

eaqB0

i:tt480
?4480
rB{a0
?94R0
28480

er.t4B0

e8480
?8t80
44480

?44a0

7t84ft0

ea480
?8480
ea4a0
?8490
?9480

?8480
eaeB0
AB4BO
?c4$0
i:B{B0

aB4A0
EE4BO
e8480
?8480

e8480
?B{BO
4e480
?B{80
e8480

eR480
?aqR0
i:8480
aa4A0
?8490

?a480
?e{80
ac4sl0
?B4BO
e8480

?8490
?aqflo
e9480

e84r,0
28480
ee480
?B4BO
48480

?o480
?8480

?8480
?C4r10
48480

24516
?4r4$
?4=r46
44546

0?tr0-0640
. t l.l1?3N

NgESS4AN
NE5S34AN
$N74LS0eN

tfLN- e0 03A
ut-N-20 03A
I. HJ{lBAI{

3560 1 -6r 6?a

35f,0r..00604
3960 1 -01 flo9

3960 1-6s509

0160-4571
0 1 60-4571
0 160-4803
0 1 60-480 1
c 160-4846

0 160-3405
0160-301 3
0 160 -ge0e
C 1rr0-5348
0 1 60-461 e

0r 60- 4a3z
0160-4801
0100-l7gt
0I30- t7s4
01 60.-3787

0 1 60 -3?A7
Oltr0-37B2
01f,0 -3747
0160-01e7
01e,0 -01e7

0 1 60-4805
0160-5.348
o | 60-4797
0 I 60-480 1

01/r0-4801

0160 -47A7
0160-0r27
0 160-01e7
x16g-0127
0tf0-0182
1901-0050
l70t-0050
1901-0030
rv0l-0 0.50
190?-1375

1'toe-1375
1 90 1 -0050
I ?0 t-0 050
1?01-00s0
t?01-0 050

I90r-0050
lztr-0 050
1 90 1 -00s0
l70r-0 050
1901-0050

1 90 1-0 050
1901-0090
reet-0 050

12i1 -690 0
t?31-a7??
1e51 -7?69
| 73r-64??
1 450 -r e55

1 A:50-1a35
1 450-1e59

1 853-0 01 0
r 453-00 1 0
1 854-0071

0757-0{15
c4 -r /B-T0-1c r..F
c4-1 /f3--T0-5?R0-F
c4--1 /8-TO-93R1 .F
c4-r /8-T0- r47R- F

(Gont'dl

see introduction to this section for ordering information*lndicates factory selected value



Reference
Designation

HP Part
Numbbr

c
D Qtv Description Mfr

Code Mfr Part Number

A5R7
ASRB
A5R?
ASRI O

ASRtT

AgRIA
A5R13
AsRT 4
A5RT5
A5RT6

A5RT7
AgRIB
ASRI?
ASREO
A5R?T

figR42
A5R23
ASn?q
A5RA5
A5R?6

A9,R27
AEREB
AsRE9
t5 R30

15 Frt
t5R3 Z
15n33
Ir Rlf
Itn35
A3R36

A5R37
AgR38
egRt?
ASR4O
45R41

49R42
A5RI3
A5R44
A5R45
45R46

AsR{7
A5R48
45R49
esR50
e5R51

43R52
AsR33
A5R54
A5R3g
A3R96

A5RE7
t5Rs8
t5 Rt9
AsR6O
A5R61

AsR62
AsR63
e3R64
A5R65
43R66

A5R 67
AsR68
A5R69
e5R69
A5R7O

A5R7T
I5n7 Z
A5R73
43R74
43R73

t5R75
t5R77
A5R78
AER79
ASR8O

0757-041e
0698-.4458
0698-4463
0{rB3-1035
07t7;0 {l t
0683.1035
0797-0a83
0757-Ot6l
0699-4413
0698-3440

0698-4441
0698-444?
0757-0 4t 3
a6?9-3178
0757-0 4 r I
0737-O?73
06?8-733a
0898-t492
06?8-4543
o757-O449

0757-O44?
o69A-7?79
0698-4435
0898 -gz7g
a7 s7 -027 t
0757 -0 200
07t7 -0290
0098 -s927
07 t7 -02s0
0trB3-t Oes

0683-t 045
0757-O463
0757-0494
07$7- 0465
0757-0465

0737- 0454
s757-O463
0rrB3-2235
0683-ee35
0683-4735

0683-ee15
0683-2213
0757-0435
0698-3188
0698-4430

073?-0449
0757-0465
0698-4339
0 699-733a
0698-7332

9737-8442
0698 -3 Z0C
0698- 4ts4
0737-O463
0757-0465

0698-4486
0757-0465
06?8-32r5
0757-046s
s7U7-O463

06t8-3ee8
4737-O472
0693-ea15
0rr9g-3486
0757-0a80

0747-gzf,s
0898-3tt3
86?8-4486
0698-4496
0698 -3279

0 098 -3?,7 g

083 8-80?t
el00-3351
0737-O44?
0737-A449

3
?
I
I

1

6
?
6
7

6
B
4
6
I
4
tl

3
6

?
0
3

?

I
6
3
6
6

3
6
5
5
4

I
t
0
4
7

6
6
7
4
4

I

6
6

3
6
4
6
6

?
5
1

I
3

3

3
3
0

6
9
6

I

I

1

I
t

3
1

1

t

I
I
t
1

I
3

?

l0
?

I
1

1

4

1

I

l

RESISTOR 365 lZ .legU F TC=0+--100
RESISTOR 5?0 lZ .l23ll F TC=0+-100
RESISIOR 93f 12, .leSU F TC=0+-100
RESISTnR 10K 3Z .?ild FC fC=..490/+790
RESTSTOR f?t lt . lZsV

RESISTOR 10i( 5Z .i7'oti[ FC Tl]=.'400/+790
RESISTOR eK 1Z .lagU F TC=0+-100
RESISTCTR 604 lZ .1291J F TD=0+-.100
RESISIOR 154 lZ .lagU F TCe0+-100
RESISTOR l?6 lZ . l?5ld F TC=O $-100

RESISTOR ?49 lZ .1291 F TC=0+-100
RESISTOR 309 lZ ,[1d?t$ F lC=0+-100
REgISTOR 39e tZ .1e3d F TC=0+-.100
RE.SISTOR 497 lZ .tAgU F TC=0+-100
RESISTOR 619 tZ .t25l,f F TC=0+-t00

RESISTOR 3.0tK lZ .1251{ F TC=0+-100
RESISTOR I f't lZ . l25t'f F TCs0+-l 0 0
nEstsTof, 2870 tt . tz'
RFSTSTOR 487( rZ . lagu F TC=0+-100
RESISTOR ?0K lZ .l?5ti F TC=0+-100

RESISfOR l0K lt .laSU F TC=0+-'100
RESISTOR 4,??K lZ .legu F TC=0+-t00
RESISTOR 4.49K lZ .legU F TC=0+-100
nEslsron 0.30r .lt
RESISTOS 3.01tr lt
RESTSTOR t000 lt . tz'u
nESrsTon r000 tt .lzry
RESTSTOR ll| lt ..lZtU
nEsrsTon t000 rt .L?sY
RESfST(IR lK SZ .?ElU FC 'IC=-400/+600

RESISTOR lr 5Z .agU FC TCe-400/+600
RESISTOR t00K tZ ,1:z3U F lC=0r-.100
RESISTOR 33.?K lZ .leSU F TCs0+-100
RESISTfJR l00K lZ .lZglt F TCe0+-100
RESTSTOR 100K lZ .1a5U F TCso+-100

RESISTOR 3' ,?K lZ ,l'aft|J F TC=0+-t 0.0

RESISTOR 100K tZ .le5b' F TC=0+-100
RESISTOR 27K SZ, ,?3U FE TC'r.-400l+800
RESXSTOR ?aK 37 .25lrf FC TC's-400/+800
RESISTOR 47K 5Z .231,f FC TC=.-400./r.880

RESISTOR
RESI5TOR
RESISTOR
RESISTgR
RESISTOR

aao 5Z ,?5u FC TC=-400/+600
2?.0 Az .?91{ FC TD=-400/+6c0
3.9?K 1Z .laE'U F TC=0+-100
?7,7K lZ .143U F TEg0+-100
l.9tK tZ .laSU F TC=0+-.100

RESI$TOR AOK lZ . legH F TC=0+-100
RESISTOR f 00f lZ .1a5ld F TCs0+-100
RESISTOR 40eK 1Z .IZSU F TC=0+-100
RESTSTOR llt lt .125U F TC=0+-100
RESISTOR ril lZ .1?9U F TC=0+-100

RESISTOR loK lZ ,1?5C F TC=0+--100
RESTSTOR 1r.8f, tt
RESISTOR t9. rf, tt
RESTSTOR r00K 12 ,1?.9,U F lC=0+-100
RESfSTOR 100tr 1Z .leSU F TCc0+-.100

RESISTOR 24,?K lZ, .123U F TC=Or-100
RESTSTOR t00K 1Z .leSU F TC=0+-100
RESISTOR 4??K lZ .1e3$ F lG=0+-100
RESISTOR' 100h' tZ ,t25ll F TC=0+-100
RESISTOR t00K lZ ,l?it{ F TC=0+-100

RESISTOR 49.9K 1Z .le5U F TC=0+-100
RESISTOR 200K lZ "lAgU F TC=0+-100
RFSISTOR Aao 52, .egu FC TG=-400/+600
RESISTOR ?-ZZ 1Z ,lagU F TC=Or-100
RESISTOR lK 1Z .leSU F TC=0+-100

RESI9TOR lK lZ .123U F TC=0r-100
nEStsToB tz.{r tt
RESISTOR ?4.9K lZ ,l?zu F TC=0'r-100
RESTSTOR e4.9K 1Z .legtt F TC=0+-t00
RESISTOR 4.99K lZ .129U F TC=o+-t00

nEStsTo[ f .tgx lr
BEgtgToR tsro .lz5u Tz
RES'STOR-TRI{R 50O TOZ G SIDE..ADJ I-TFN
RESISTIn roK tZ .ti:gld F TC=0.r-100
RESISTOR eOK 17. .leSU F TE=0+-100

249,46
?4346
e4s46
rl l l?1

01 121
e4F,46
?4.146
?45,46
?4,546

?.4346
24F,46
?434e,
24.'4$
?4'i.46

?4546
28440

e84fl0
?45.46

e4546
?414$
e454f,

0l rel

01141
?4:'J,46
?4546
2454S
e4546

?4?116
e4346
0t121
01rel
0l rel

0l lel
0lrel
?4.".46
24806
?4i,46

zqsea
34546
?9480
e8480
?8480

?4546

24'46
e4546

?45q6
e4i46
e8480
?4946
245'46

e8480
?4346
0rlet
2.4346
?4946

74g,46

2454S
?4'546
?4546

38480
44546
e4F{6

c4-1 /8-T0-365R-F
c4. .1./8.{0-590R -F
c4-t /8-T0-?;rlR-F
c81035
075?-0{l 5

cDr 039
c4-1 /8-T0 -30 0 1 -F
c4--1l8-T0-60rtn -F
c4- 1/8-T0--r 54R-F
c4--r /g -T 0 -196R -F

c4- 1 /A-TO"?.49R.-F
c4 -1 /A-T O-309R..F
G4-1 /8- T0-39e8-F
c4..1/g-.T 0-487R -F
c4-l /g-T0- 6r9F-.F

c4 -1lg-TC-301 | .-F
0r,qrn-.73-r"
0893-tlg2 ?43?.-F
0698-4543
c{-1 /f3--TA-?004.F

c4-l/8-'T0.-10G2-F
c4.-1 /E-n0-4?91 -F
c4-1 /8-T0 - a49r -F
08 98- la1 s

07J?-027 3

0737-023 0
07 t7 -0200
08 t8 -9e27
0,7 57-A290
cBl0e5

cBl 0e5
c4-rlB -TC-t00J-F
c4- 1 ta-To-3re?-F
Crf.-l /g-f 0.-t 003 .F
c4-.1/8-T0-10 03-F

c 4 .-1 /B- .T 0 -332?- F
c4-1/8-T0-1003-F
cB??35
cB??35
c84735

cBe?r5
cBz?r3
c4--l /g-T0-39er-F
c4--1 fB--T O-?17? .F
c4- 1/8-T0-1911-F

c4 -r /8--T0-e002 -F
c4-1 /8-T0-1 0 C3-F
06?B-4ir3?
069e-733e
0rb98-733e

G4-1/8-T0-r002-F
033t-320f
0698 -4lOl
c4-1 f a -To-.r 003 -F
c4-1 /8-T0-1 0 03. F

c4-r /f'-.Tg-2q9?-, -F
c4-1 /8-T0-r 003-F
0fr?8-3Af E
c4-l /g-T8-r 003-F
c4-.1 /g-T 0-1003.-F

06ta-3e?a
c4- 1fe-Ta-?003.F
cBearS
c4-llB-T0-e3?R -F
c4-rlo-T0-1001- F

c4 -1 /8.-TO-r 001-F
0Ig8-tttI -100r--F
c4 '1 /8-TO-249"-F
c4-1 /8-T0-a 47?+
c4-t ,g-T g -4991- F

00ga-327 a
0630-0025
al0G- 335r
c4 -rl8.-T0-100e -F
c4--1/8-T0-?0 0a..F

Replaceable Parts Replaeeable Parts

Tabfe Replaceable Parts (Gont'dl

See introduction to this section for ordering information
*lndicates factory selected value
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Replaceable Parts Replaceable Parts

Table 4-3. Repfaceable Parts tGont'dl

Reference
Designation

HP Part
Number

c
D aty Description Mfr

Code Mfr Part Number

A5R8I
ASRBI
A5R8?
AgRgS
45R84

AgRBS
45R86
45R87
A5R88
45R89

A5R9O
A:1R9I
ASR9E
45R93
ASR94

AgR'g
45R96
AJR97

ASUT
AgUE
e5u3
A9U4
A5U3

AgU6
AStJT
ASUB
A5U9
A5U1 O

ASUI T
rSulz
A5UI3
Agul4
A5UI5

ASUI 6
AsUI7
ASUTB
AsUI9

A6

A6C1
A6Ct
A6C2
A6C3
A6C{

e6c3
A6C6
A6C7
A6C?
A6C1 0

A6Cr 1

A6Ct 2

A6CRT
A6CRE

A6JT
A6J2
A6J3
A6J4
A6Jg

A6KI

A6L1
A6!e
A6L3
A6L4
A6L5

A6L6
A6L7

A6Ql
A6QA
A6qI
A6g4

0698-3487
0g9B-4543
075?-O467
0698-3382
0698-4490

g6?g-74?7
0698-4434
0698-3495
0698-3443
lBr 0-03a9

06s3-ae33
0683-e215
0683-aa35
0737-0293
0757-0A83

0698-4475
0683-47a9
0683-.4735

1046-0 1 88
1820-1 31 5
rgao-1315
18e0-r 318
I 840-t 971

r 8e0-1 971
laeo-1 ?7r
t8e0-1 r99
rgao-1r99
1820-1 199

1840-111a
LSZE -45t2

.14e6-0715
t9?6.-0715
rae6-0gaa

r8?6-0138
t8a0-1 971
18e6-05ea
1846-0716

3s601-66506

35601'-6060{r
3560 1 -0 060 6
t580t -81 c l3

0 160 -0349
0t 60-4332
0 1 60-453e
0r60-4332
0 1 60-453a

0r 60-453e
0 r 60-453a
0160-453?
0 1 B0-1 746
0r60-433e

0 1 60-453a
0 1 60-4332

r9or-o ogo I

reor-oo;o 
I

I

r?50-161 1 |

t ?50--r 61 r I

reso-t6rl 
I

12s0.-r 61r IlAsl-64e8 
|
I

o4eo-oer6 
|
I9140-0144 |er4o-0r44 |?140-014{ |914o-or14 |

?140-0144 |
Ier4o-0144 |?140-014{ |

r'ss-ooro I1953-0010 |
rBEs-oor o Ir853-0010 |

?
3
I
B
7

4
1
2
0
c,

5
I
5
6
6

0

e
4

RE$ISTOR e55 lZ .l?F.rhl F TC=0+-100
nESISTOR 4g7K lZ .tzg[f F TC=0{..-100
RESISTOR 1alK lZ . lagU F TC=0+-100
RE.SI$TOR 41 .?K lZ .1?3U, F TC=0+-100
RESTSTOR 15.8K l? .l?Et't F TC=0+-100

RESTST(R 6.04K 7Z .leAU F TC=0+-100
RESISTOR a.3?K lZ .tagil F TC=0+-.100
REtIISTOR 866 lZ .1e3$ F TC=O+ -1 00
RESTSTOR ?A7 lZ .t?Sut F TC=0+-100
NETUORK -nES t0-5rP7.3K Oiltt X I

?4F46 | C4-1l8-T0-e558-F
i:8480 | 0698-4543
?4546 | C4-.1/8-T0- rer3. F
?-4?t46 | C4 -l/g -T0 -4lea-F
?4F46 I C4-1/8-T0-r58e-F

Ie4s16 | cl-.r /g-TU.-t04R-F
e4s46 | cq- t/B-To-e3et.-F
a4F06 | cl -t /8.-To-866R- F
44F46 I C4-r /8-T0.-ea7q.-F
or r?1 | el aA73?

I
01 1el I CEa?39
011e1 | ch?7r3
orlal I cBPPss
?4546 | C4 .1/B-T0-a0or..F
e4s.46 | C4-1 /8-T0-?0 ri 1-F

I
oBBEB I rness -rlg.-To -?z6r-Forter I cs4zza
D1 ler I c84735

I04713 | ilcr40Bt.-8
01?aE I co4051EtE
01eeB I cD4osrBE
0reaB I cD{0518E
77AE, I Dce0fCJ

I178i6 | DGZolCJ
17856 I Dc?olCJ
01e55 | SN74LS04N
0f ??5 | St-t74L$04t1.
or ??s I sNzlr_so4N

Iltragg I sl!74Ls74AN
I r826-0s42

l8fa4 | NFSS34AN
r B3e4 | lvFgS34AN
014e5 | TL074CN

I
or zrs I r-msrrN
17A?,6 | frc30lCJ
orae.r I ruoze cn
183?4 | NEss3eAFE

I
I

eB4B0 | '35rr0r-66506
I

eg4oo I r:e,ot-60606
e84AC | 38601-00606

| 3580t-6l6lG
I

or let I rnar,-toeu
i:BqB0 | 0160-433?
eB4B0 | 0160-453e
e8480 | 0 rrrC-453e
?84R0 | 0160-45.re

IeB4B0 I 016C-433e
e8480 | 0r60-.453e
?8480 | C16C-433a
5{"e89 | 150Dr56X?0e0Fa
?8480 | 0r 6c-.4532

I
eo4so I or6o-4s3e
?84s0 I 016O-4FrIa

I
ea4flo I rror-ooso
?g4Bo I rzol-oogo

I
anlac I leso.-r61 1
?B4Bo I raso-r611
3s4A0 | 1a50-161 1
?8480 | rrr50-161r
ee4eo I r?sl-64?a

I
aB4Bo I o.qEo-0916

I
?a4fl0 | er4c-0r44
e8480 | ?140-0144
?Bq8o | 914o-0144
?8480 | 9140-c144
ea4F0 | 9,40-0144

I28480 | 9140-0144
ea4B0 | 9140.-0144

I
?B{Bo I rnss-o01o
e84F0 | r853-0010
i:8480 | rBg3-0010
es4eo I resr.-ool o

il
7
7
4

B
7
4
I

RESI5TOR E?K 32
RE5ISTOR eeo 32
RESISTOR ea|( 5z
RESISTC|R 2R rZ
RESISTOR AK IZ

IC FF TTL
tc oP-l{.
IC OF AI.IP
IC T,P AhP
IC OP AT.TP

.?5lrf FC TC=-400/+800

.?3lf FC TC=.-400./{6t0

. ?gut FC TC=-40 0./+80 0
I a5l,l F TC=0+-1 0 0
f aslrf F TC=0+-.100

RESISTOR 9.76R tZ .l?.:t{ F TC=0+-100
RESISTOR 4.7K 52 .egu FC TC=-4091+Zg0
RESI$TOR 47K 3Z ,?Ztl FC TC=-400./+800

IC CONV g-B-.D/A I6-DIP..G PKG
IC ilU.T'PLXR g -CHAN.ANLG 16.DIP -P PKG
IC T,IULTIPLXR g-.C}IAN..ANT.G 16..DIP-P PKG
IC hULTIPI.XR B-EI.IEN-ANI-G 16-DIP.-P P(G
IC SIilITCH ANLG qUAD 16-DIP-P PKG

IC S}IITCI{ ANI..G QIJAD I6-DIP -P PXG
IC S|'!ITCH ANLG QilAD 16-DIP-P PKG
IC INV ITL LS I{EX r-INP
IC INV TTt LS HEX I-INP
IC INV IIL LS I.IFX 1 .INP

Ls i-rvpe pos-Er,GE-TRrc

LOU-NOISE 8-DIP..P PKG
LOlrf -NOtSE B -DIP..P FKG

qUAD 14-DIP-P PKG

4
I

6
1

1

t
1

I
1

I
5
t

IE COhPARATOR GP EIJED I4-DIP -P PKG
IC SI{ITCH ANL.G SUAD 16-DIP-P PKG
IC OP AfiP quAD 14-DIP -P PKG
IC OP Al'tP t OII-NOISE DLTAL B-DIP.-C pKG

':.,
| 0tlHZ SLIG PC A.qSEhBl-Y'

l0hHZ IIOX ASSG'trBLy
Box AssEt{tr1y
AnHST PttR I r0ltllz

CAPACI TOR-FOT}IRI' 1 O O OPF EI,IV 50 OV GER
cA.oAcITOR-FXD l000pF +-.e02 sovDc cER
CAPACITOR-FXD l000pF +-207 50VDC CER
CAPACITTIR.-FXD lOOOPF +-?07 SOVDE Dr:R
CAPACITOR-fXO 100tlpF +-?02 S0VOG CER

CAPACITOR--FXD I 000PF .}-?02 SavDc
GAPACITOR-FXD r00oPF +-eoz 50vDc
CAPACITOR--FXD 1000pF +-e0z 50vDc
CAPACTTOR-FXD 15UF+-10t ?0VDc TA
CAPACITOR-FXD t00oPF +-?aZ 50VDC

CAPACITOR-FXD r000PF +-?02 50uDc
CAPACITOR -FXD 100oPF +-?oz, 50uDc

DIODC-SUITCHING 80V 2001'1A eNs DO-39
DIODE-FTI,ITCHING O0V 200l.tA ?tsE DO-I5

CONNECTOR-RF SI.tg
CONNICTOR-RF ShB
CONNEETOR-RF SIT&
CTNHECTOR -RF SITB
GoNNECTOR-5 PIN ,|{ALE

RETAY-REED 1A SOtlFA lOOi/Dc SuDc-coIL

CER
CER
CER

LER

CFF.
DER

il
0
0

0
0
0

0
0

2
?
z
?

INDUCTOR RF-C}I-}ILD 4
INDUCTOR RF -CiI. ht-D 4
INDUCTOR RF-CH-.}ILD 4
INDUCTOR RF-CH-III.D 4
INDUCTOR RF-C}I- }ILD 4

TttH l0z . l05Dx. ?6LG
TUft loz . l0gllx, ?6LG
7U]l l0z . 103Dx, e6LG
TLiH l0z . t 05Dx. e6t-G
7Ut1 t 0z . 1050x. ?6LG

INDUCTOR RF -C!{.ttt-D 4,7tt|'{. 102 . l0.5Dx. a6t-G
INDUCTOR RF-CH-.IILD 4.7UH t 0Z . 105DX.a6LG

TRANSf SIOR PNP SI TO -tB PD=360iltJ
TRANSTSTOR PNP sl TO-le PII=360ttU
IRANSTSTOR PNP IiI TO-18 PD=SrbOhrJ
TRANSISTOR PNP SI TO..18 Ptl=3{r0Hr.f

See introduction to this section for ordering information*Indicates factory selected value



Replaceable Parts

See introduction to this section for ordering information
*Indicates factory selected value

Replaceable Parts

Table 4-3. Heplaceable Parts {Cont'dl

Reference
Designation

HP Part
Number

c
D oty Description Mfr

Code Mfr Part Number

A6RI
A6R?
A6R3
A6R{
A6R5

A6R 6
A6R,7
A4rB8
A6R?
A6R1 O

A6R11
A{rRte
A(.R 13
AC,RI4
e6Rt5

A6RI6
A6RI7
A6R IB
AtRt9
A6R2O

A6T I
A6TE

A6Ul
A6U?
A6U4

A(,tll

A7

eTcl
A7C4
A7c€
A7C6
A7C7

ATCg
A7C7
A7C1 0
ATC| I
A7Cr?,

ATCI 3
A?Ct3
A7Cl8
ATCr?
A7C?0

A?C?l

A7CR3

A7J1
A7J?
A7J3
A7 T3

A7X?
A7K3
A7K4

A7L3
A7L4
A7L3
A7L6
A7L7

ATLt'
A7L?
ATLT O

A7LI3
A7LI4

A7LI5

e7R I
a7R?
A'fRI
A7R4
A7R5.

r Bt 0-0 030
1918-0 030
0683-1 0?5
0683-t oag
0683-t 525

0 683- 39ag
0683 -19:43
0693-19a5
0683-39e5
0683-4705

0683-4705
0683-ee05
0ha3-4709
0683-4703
0683 -470:'J

0683-4705
0683-39?9
0683-1 0e5
0683-4705
0683-l 0es

08554-60{4
0855a;6044

r 8e0.-0Br 0
1 840-0803
18_58 -9047

35601"61617

3.560t--68607

0 1 60-0345
0r60-.033e
0 1 60-033?
0 I 60-033?
0160- 033a

0 r 60-?s4g
0 160-4645
0r60-.437r
0 1 60-4571
0 t rr0-4571

0 r 60-457r
0 I 60-4571
0 I 60-4971
0 r 60-4371
0 1 60-457t

0180-1746

1901- 0 050

r 250-1 61 I
1e50-161 I
r aE0-l 61 r
1450-6428

0490-0916
0 4?8-l a87
04?0.4a'a7

?1 40-03?5
9140 .0398
9140-0144
?r 40--0144
9140-0 t 44

9140-0144
?r 40-0 1 44
9140-0t44
?140-0144
?1 40-0 t 44

?1 40-0 1 44

0683-47e5
06?8-4383
06tg-4383
0683-e0a5
0rrB3'-1045

I

6
6
?
?
4

?
I
4
7
B

B
I
B
I
I
g
?
I
B
I
I
I

1

?
5

I

5

6
I
I
1

t

3
3
B
I
g

I
B
I
g
g

5

3

3
3
3
0

6
6
tt

3
3
0
0
0

0
0
0

0
0

0

2
9
I
1
3

e

?

t

e

1

4

e

1

?

4

NErtdoRK -RES B-SIPI .0K Otii.t X 7
NETr{ORK-RES 8-.SIPI.0K Or{}t X 7
RESISTT.R tK 32 ,iFtW FG TD=..4C0I+600
RESISTOR tf 5I, .eSlrt FC TC=-400/+696
RESIST0R t.3K 5Z .ij3l, FD lC=-.400f t70O

RESTSTOB 3.9K 52 .e5ut FC TC=-400/+700
RESISTOR lK 32 .e9lrt FC TC=-400,/+6OO
RESISTOR L5K 5Z .?Stt FC TC=-400f+70A
nESISTOR 3.9K 3Z ,?AU FC TC=-4OO/+7X|
RESISTOF 47 31, .e5lrt FC TC=-.400/+366

RESIgtInR 47 32 .i:3tf FC TC= .400./+500
RESISfOB ?.? 3Z .egu FC TC=-400/+500
RESISTf.IR 47 32 .?gU, FC TC=-400/+500
BESISTOR 47 5Z .e5l'f FC TC=-400/+500
RE.SISTOR 47 3Z .aEU FC TCe-400/{.!500

RESISTOR 47 5Z .egU FC TC=-400/+596
RESISTOR 3.?K 3Z .Zil.f FC fC=-400/t7l0
RESTSTOR lK 3t .?5U, FC TC=-400.2+400
RESISTGR 47 37 .231f FC lC=.-400/+500
RESISTOR lK 32 .aSU FC TC=-400/+600

TRANS-6 Tt.tgtr1S
TBANS-6 TURNS

IC RCVR ECL LINE RCVR IPL z-INP
rC GATE ECI. OR-NOR TPT
IRANSIST0R ARPAY rf'.PIN PI-STC DIP

CABLE.SHIEI..DEO BOAR DS

BOX, ASSShBI.Y .ARHSI RONG

CAPACITOB-FDTHRU TO|lOPF GI.IU SOOV CEP
CAPACITOR -FXD 1tr3pF j -tZ 30oVDC nICA
CAPACITOR-FXD 135pF +-lZ 300VDC IIICA
CAPACITOR -FXD r3gpF +-tZ J0oVDC I|ICA
GAPACITOF-FXD 133PF +-lZ 300VDC t{ICA

cAPeclTOR-FXD 3t7.3pF +.-tZ 30ovDC HICA
CAPACIfOR-FXf, 317.3PF +.lZ 300VDC IiICA
CAPACITOR-FXl) .llJF $80.-?02 50VD'C CeR
CAPACITOR.FXD .lUF +80-?OZ SOVDC CER
CAPACITOR-FXD .1IJF {BO.2OZ EOUDC CER

CAPACITOR-FXD .lUF +80-e0z 50VDC CHR
CAPACITOR -FXD .lUF {.80-e0z g0uDc c[.R
CAPACITOR-FXD .lUF +80.?O? SOUDC CEN
CAPACITOR-FXD .lUF {.80-AOI SOVDC CER
CAPACITOR.-FXD .1UF +80-?0t 50VDC CFR

CAPACITOR -FXD I.3IJF r -1OZ zOVDC TA

DIOI}E-SHITCHTNG gOU ?OOHA ANI: DO-3S

CONNECTOR-RF ShB
CONNECTOR-RF ST,IB
CONNECTOR.-RF ShE
C0NNECTOR-5 PIN ,|{ALE

RELA?.REF-D 1A 5OO},IA TOOVDC SVDC-COIL
RELAY-REFD
RELAY.R€EI)

INDUCTOR RF-CH-ilt I) 560Nll 9,7, .l66DX.3e5[.G
INDil|CTOR nF -CH-l'll-D 560NH 32 .l6IrDi(.3631-G
INDUCTOR RF-CH-I.ILD 4.7UH l OZ . 1OsBX. A6LG
INDI.ICTOR RF..Cll--ttl-D 4.7UH t 0Z . I 03lr'r(. ?rtLG
INDUCTOn RF-CH-IILD 4.7UH 102 . 105Dr.. ?6Lc

INE'UCTOR RF-Cll- hl-D)
INDUCTOR RF-CH-I{LD
INDUCT0R RF-CH .t'tt_D

INDUETOR RF-CH- lTT D
IND'UCTOR RF -Dl{.-}ll-l)

4 ,7at]l | 0Z , t 03DX . ?6t G
4.7U1{ 102 . I 0S0X. ?6LG
4 .7tH I 0Z . I 09DX. errLG
4.zUH t0Z .1050X.A6LG
4,7t.rjl l0z . I 03Dx. ?61_G

INDI|CTOR RF-CH-I{LD 4.7UFl toz .105DX.a(.LG

RESISTC,R 4.7K 3Z .?glf FC TC=-.490/+7OO
RESISTCIR 5.I.6 l7', .lesw F TC=0+-100
RESIST0R $3i6 lZ ,IZ.ZU F TC=0D--100
RESISIOR ?K 5Z .egU FC TC=-4Ai0/+7OO
RESISIOR t00K 3Z .egU FC 1D=--400/+800

ee480
?ar480
0l tel
01lar
cll2r
0llel
01 1et
011e1
011e1
0l 1af

0ltel
0t lel
0rlel
01lal
0rral

01lel
011et
01lat
01121
011el

2B4BD
384r?0

047r3
04713
r 36t6

ag4a0

?BqBO

0rlal
?B4BO
48480
2BIBO
44480

?8480
?44$0
?9480
e4480
?8f80

48480
aB{80
etl4F0
e8480
4a480

.56:!69

e44f,0

?4490
28480
?8480
4848e

EB4BO
EB4BO
88480

4t]480
?8490
?8480
?B4BO
48480

48480
e8480
ee480
e84F0
EB4BO

e8480

0r tet
?4546
24,E46
011?1
0rlat

1Br 0-0 030
18r0-0030
cEr 0zg
c8l 0e5
CBTFES

cB3!.a5
cBr 0e5
cB15?5
cB39E5
c9'470:J

c84703
cge?05
c84703
c84705
c84705

cF4705
cD3925
cBl 0a5
c84703
cBl 0e5

06352-6044
0B-55e-6044

l"C10f l6P
r{cl 01 05P
rJr-N-20 03A

35.q0 |-6t6t7

3560 r -60607

FB?B-l0euf
C f r'0-0334
0 r 60-033e
0 r60-0332
0 160-033?

0 r60-a645
0160-a645
07tre-4371
0 I 60-4571
c 1 60-437r

0 1 &0-4571
0 1 60-4371
01f,0 -4371
0 1 60-4371
0160-4571

150Dt 56X90P0Be

r90 1-0 050

1450-161 1

1e50 -161 I
t ?50-1 61 1

le50-64e9

0490-!?t 6
0490-r?87
04?0-rea?

9t 40 -0395
9140-C393
9140-0144
91 40-0 1 44
9140-0r44

91 40-0 1 44
?140-0 t44
?r40-0144
?140-0144
9r40-0144

9140-.0144

cR47?-.t
c4-1 /B-T0-53R6-F
c4-.1 /9.-Tg-53R6 -F

cFe0e5
cBr 045

4-l g



Replaceable Parts

see introduction to this section for ordering information*Indicates factory selbcted value

Replaceable Parts

4.lg

Table 4-3. Repfaceable parts {Cont'dl

Reference
Designation

HP Part
Number Description Mfr Part Number

0698-43rf3
0698-4383
8t ?g-4461
0683-e0P5

09.50-06?a
1858-0047

3560 1 -61 61 6
3960 t-61617

0935 .009.7

:1560 t -6696a

31 0l -ee15

81e0-3139

3560 1 -8440 1

03585-6160t
03-3tlF.r-61.51/:r
1 e50-0699

35601-66Fr0{l

Br:.9f$TfiR 33. 6 72, t?il{
RE8ISTOQ g;I . C. lZ. . I agrrl
RESISTOR 6crB til ,t?iatit F
RESISIIIR eK 3Z .eSlr, FC

POTTG R DIUIDER
TRANSISTOR ABRAY 16-FIN

CAIsI-E -POUER (Af..F.EI nONt;)
CABLF..SHTFT.DEO TtoARDS

DCIJ[{|.E t?Al-A}rCED i.lIXERt

F fC=0'r.-100
F TC=0+-100

TC'*0 r-.1 ll0
TC=-400/+7gg

Pl STC DIP

HPIB CAELE PC ATif:F}IgLY

SIJITGI{ -RKR DIP.-Ri(R.ASSY 7-1A . O5A 3OVDC

CABLF ASSEf{FLY-IIPIF

ACCESSOT?Y t(IT
K IT- ACT-E$BORY
CAELE A3.sEI,IBLY- EXTENDER
cABl-E AS$EhEL?.ADAPTOR
ADApTFF-COAX SrR H-.SliF l4-silg

til:RUICE PC AS$EhEt-Y

I
9
4
I

B
5

B
9

B

7
3
0
9

7

?4546
?4546
?4.r,q6
011Pr

?9480
134.06

?8480
48480

i:ft 080

e84tl0

e8480

e9480

i:C480
284fr0
EB48l|
44480

E84B{l

C.{.-1 lA -T8-33Rrb F
c4- 1/8-T0.-53F6. .F
C4 '12'8 -T0 -696R -F
cFe0e5

09f'0-! 6?'?
ur_N. e003A

35rr 01-61 6t 6
3560 1-61 617

0fFrE''0087

3i{,G 1-665,1?

3101-?arg

8te0 -313?

3E6lr1-84401
03585 -616e 1
035FJF.I -61 616
re50 -9667

3E/rCl -66508



Replaceable Parts Replaceable Parts

Table 4-3. Replaceable Parts (Gont'dl

Reference
Designation

HP Part
Number

c
D oty Description Mfr

Code Mfr Part Number

cr 01
cr 02
c103
cl04
c105

cl06
cl07
cl0a

cRt
cR2
cR3

F1

R 101
R10e
R 103
Rl04

T1

u1
ue
U3
u4
U5

0 r80 -0430
0180-02 t 0
0180-02t0
0180 -0230
0180-02t0

0 1 B0 -0210
0180-OZtO
0180-OZrO

1902-r 369
1 70?-1 36?
r9 0a- t?17

el10-00r2

0797-0408
0rr98-315?
0757-0408
0698-315e

'r-39?79

t 8e6-040e
1836-0 403
1840.-0430
1Ae6-05e3
18e6..04?3

0
3
3
0
3

3
3
3

I
1

I
I

7
B
7
B

3

9
0
1

5
4

?

e

1

1

e
e

I
t
1

t
1
1

ct{Alisls },10uN1ED et_EclRrcAL c0t{

CAP6g11OF-FXD lUF+-'207. 50Uf,C TA
CAPACITfIR -FtD lUF+.-29r4 50VDC TA
CAPACIfoR*FXD lUF+-'202 50VDC TA l

CAPACITOR -FXD il.'F r -?ltz g0UDC TA
CAFAcIToR-FXD lUF+-.2I)z SOuDc TA

CAPACITTIR "FXD l l.rF t * 2OZ 50vDC TA
CAPACITOR-FXD lUF+-.29?, 50uDC TA
TAPACITOR -FXD IUF{ -zoL 56UDC rA

DIODE-ZNR 1N33f 68 l7V 57. PD=50$f IR=5tlA
DIODE -ZNR rN3316E l-/9 1Z PD=5011 IR=F;ltA
DIOII€-ZNR 6.?V 32" DO'4 PI)=10U TC={.03t52

FUSE .54 ?50U NID l,?-,ilK.i:E IJL

RESISIOR ?43 lZ .1?51lt F TC=0+-100
RESISTIIR 3.4t{K lZ .l?31,f'F TC=0+'.rC0
RESISTOR e43 lZ .legu F TC=O+-100
RESIS]OR 3. IRK lZ , la3lt F lC=0-l-'100

TRANSFORt'lER-POtfFR

IC V NGLIR TO-3
IC V EGI'TR TO.3
rc 309 v R6LIR TO-3
IC 337 V RGLTR TO.3
IC V RGLTR TO-3

=,6?8?56289
5 6289
s6rB9
,6289

56289
56 289
,6289

44480
?o490
484F0

?Brl80

?4346
245rf6
?4.9.16
?4546

e8480

rrtl 13
80t03
07?h3
?7874
?7ttl4

150D105X0080A?
r 50Dl 05x00 50A2
150D105x00 ro[2
15oDr 03X005oAe
r 50Dl 05x0050A2

I 50Dl 05X00 50A2
150D105x0050A2
r 50Dr 05x0050A2

190e--136?
120?-13t 9
190e.-1ar 7

elr0-001e

G4- 1 /8-T0-?4IF--F
c4.-1l8-T0.-3{81 F
c4-l /8-T0-?43R.-F
c4-.1./B-T0-348 r -F

T- 39e79

r. As-lgl 5
t.As- 18t5
t H30?i(
I l,lJ37(.
Lil3 1 7K

See introduction to this section for ordering information

q-Zg *Indicates factory selected value



Replaceable Parts
Replaceable Parts

Reference
Designation

HP Part
Number Description Mfr Part Number

9100-3875

31 01-204?
31 0l-a04a

35601-00103
3560 1 -0 0e0 I
3560 t-0 0a0e
3590 1 -0 06s 1
3560 1 -0 060e

3960 1 -0 0603
3E60 r -01 e0l
35601 -0 1 a03
3560r-041 01
35601-0410?

3560r-04103
5020-.8803
50e0-8a04
50e0-9838
5040-7e0e

5060-9? 1 3
5060-9?94
356 0l -frl &1 0
35601 -61 61 1
3360 1 -61 61 ?
3560 1 -61 61 3
3590 | -61 61 4

39601-61618
3560 r.-61 619
35601 -61 6aB
3860 t -61 6e1
35601 -61679

3560 r-61677
3g60 t-6167?
35601-61673
3g601 -61674
356 0 l-61675

3560 t-6r676
3560 r-6167"
35601-61678
3960 t-6167?
35601-61 680

3560l-6lC'gl

2lr0-0569
2rf0-055rr
27 40- 0 002
2950-0ltrl
2950-00t5
0590-0060

2950- 0 0 78
1250-16rr
r250-t7 a7
1560 l-0hl 02
5 020-8 803
5 02 0-8 8 0rl
5060-99rt
506 0-999tl
25r0-0r92

3
3

0
?
0
3
4

5
t
3
(,

7

l8
l6l7
lz
l9

g
e
?
3
q
5
6

0
I
4
5
4

5
6
7
Bl
el

ol

},IISCELLAI'{E0US hEGHeNTcAL PARTS

FILTER

SIJITCiI.SLIDE
SIIITCH-.SLIDE

I,{AIN DECK
FRONT SUE-PANEL
REAR PANEL
SHIELD- FRONT
SIIIEI.D.REAR

SHIELD-TRANSFOR},IER
ERAEKET.-POT{E R SUIITCI{
BRACKET-REGULATOR
COIt'E R-INS|Jf-ATOR
COVER-TOP (PERFURATSD )

COVER ASSEI{BLY- TRANSFO'IMER
FRONT FRAhE
REAR CASTING
STRUT- CORNFR
I R II{-TOP

COVER-SIDE ( PERFORATEO )
covE R-EOl TOlt
CAEI-E ASSY -POtfER
CABLE ASSY-REGULATOB
cABl-E -l-F PGhER-l
CAFT.E-LF POIIEP..?
CABI-E .HI.-F REqIJE.NCY PCIhTR

CABI.E.-HI_FREQUENCY CONTR CIt..
CAELE AS$EhEL?-DI5PT AY
CABLF I,TEIER
CAELE ITFA -hEIER
CAELE..IOT,II{Z (P.EAR PANEI. )

CABLE-AAHST 10 htrz
CABLF..PHASE I. P HF
CAELE-.AI'I Fi{
CAELE-IF (PEAR PANFL)
CABLE-NO ISE/AR HS

CABLE-NOISE/HF
CABLE -NOISE/RP
CABLE-NOISE
CAETLE -C}IANNr:L B/RP
CAFLE-.CHANNEI- AlEP

CAB|.E-DS r0 hHz

NON-METRIC HARDWARE

FUSEHOLDER NUT
FUSEHOLDER BODY
HEX NUT, CRt ZENER
HEX NUT, CRl, E CRz
I5I'2N HEX NUT (FRONT AND REAR PANEL BNCII2-'2 HEX NUT (FEEDTHRU CAPS 1OMHZ E
nemsrrue)
lg-32 NUTS, coLD nLATED (sHB CONNECTOeS)
st4B CONNECTORS, r0-32 f,tALE THREAD

IIA PLUG, FEHALE (et MIXER Oprtoru)covER, TOP PERFORATED
FRA|4E, FRONT
FRAME, REAR
covER, SIDE PERFORATED
covER, BOTTOM PERFORATED
8-t2, t6t', 100 xDEG:3 SCREW

e84S0

e8480
ag480

48480
e8480
e8480
?8480
a84g0

?8480
e8480
284t40
28480
es4a0

ea48B
Eg{g0
a84f:0
ee480
?8480

e84f,0
?8480
eq480
?4480
ae4B0
e84{lC
eg4ao

e9480
EB4BO
48480
4tl490
e84F0

48480
e84BC
AB4BO
a84il0
e848G

e8480
?fl480
eg48c
EB4BO
48480

9r 00 -3875

3t 0 t-e04a
3101-.e04a

35601-00103
356 0 1-0 0e0 1
3560 1 -00e 0a
3560 1 -0060 1
33601-0c602

3SSSl-0 0603
3560r-01a0r
3S601-01P03
35601 -04101
3560 r- 041 0e

35.5C1-04r 03
30?r -8a03
s0a0-.8804
50e0-8838
5040-7e0e

5060 -991 3
3060-9V?4
3560 I -61 61 0
3960 1-.61&1 1

35601-.61612
35601-61613
3560 1 -61 61 4

35{'G 1-61614
3560r-61619
33$0 1 -61 6e0
33601-616A1
35s0 t-6167A

3560 t-6r67r
3560l-.61e,?2
3560 l-6lt ?3
3560 t-61c"74
356C r-61675-

35{r0l-61676
3560 r-61677
3560 t- 6tf,78
3960 r-6t67?
3S.5C 1-61680

3560 1-61 68t

Table 4-3. Replaceabfe parts (Gont'dl

see introduction to this section for ordering information*lndicates factory selected value
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Model 35601A Backdating

sEcTt0N v
BACKDATING

5.1. INTRODUCTION

This section contains b-ackdating changes which make this manual applicable to earlier in-
struments. Where possible, backdating changes have been integrated into the manual text,parts list and schematic_ diagrams. Changes that are too long or otherwise impractical to in-
tegrate into the manual are covered in this section.

5.2. A5 O.2OdB AMPIFIER, O.z|ldB ATTENUATOR, DIGITAI..T(I.ANALOG CONUERTOR, AND
WEIII.BRIDGE OSCITTATOR CIRCUITS

Applies to serial Numbers 2t29A00lm rhrough 2129400115

Affected Manual Areas

A5 Schematic
Replaceable Parts, Table 4-3

Description of Change
The following parts

A5Cl3 0I80_0r00
A5Cr4 0180_0100
A5Rl 0683_4751
A5Rr I 0683 4751
A5R30 0698_3223
A5R3l O7s7_0420
A5R32 0698_M2l
A5R33 0699_M2r
A5R34 0757_M72
A5R58 07s7_0446
A5R59 07s7_0446
A5R72 0757_0280
A5R76 0757_0280

AsCI I 0160457I CAPACTTOR-FXD
45R77 0698-M33 RESISTOR

AsCI I 0160-4835 CAPACITOR-FXD
A5R77 0698-8025 RESISTOR

are applicable for these instruments:

CAPACITOR-FXD 4.7TJF
CAPACITOR-FXD 4.7IJF
RESISTOR 470
RESISTOR 470
RESISTOR 1.24K
RESISTOR 750
RESISTOR 249
RESISTOR 249
RESISTOR 2OOK
RESISTOR I5K
RESISTOR 15K
RESISTOR IK
RESISTOR IK

.IUF
2.26K

.IUF
l91 0

+ - Sslo

+ - Sslo

5slo

5tlo
lo/o

lo/o

loio

lVo
ls/o

ls/o

It/o
lslo
lu/o

20VDC
220VDC
.25W
.25W
.125W
.125W
.125W
.125W
.125W
.125W
.125W
.125W
.125W

The following parts apply to Serial Numb er 2129A00100:

The following parts apply to Serial Numbers zr2g/iwlol through 2lz9ADlr5:

+ 80 -20u/o 50VDC
lVo .125W

5OVDC
.125W



5-3. A3 10 MHz VGX0, 10 MHz REF lllPUT, PHASE DETECT0R, MIXER DRIVER, ANtl tOW PASS
FITTER GIRCUITS

Applies to Serial Nurnbers 2129400100 through 2l29AWl2O

Affected Manual Areas

A5 Schematic and Component Locator
Replaceabie Parts, Table 4-3
Channel A DC Offset Adjustment

Description of Change

Figures 5-l and 5-2, A3 Schematic and Component Locator applies to these instruments

The following parts are applicable for these instruments:

The following parts are not used on these instruments:

A3CR309 through A3CR3I2, A3R233 through A3R235, and A3R448 through A3R45l.

The Channel A DC Offset Adjustment does not apply to these instruments.

5.4, A5 SUMMIIIG AMPLIFIER BUFFER Al{D O.2O dB AMPTIHER CIRCUIT

A3C306 0160-4819
A3C3l8 0160457r
A3C330 0l 604s7r
A3L302 9140-0131
A3R305 0698-3179
A3R308 0683- 1025
A3R345 0683-1035
A3R346 M83473s
A3R3 47 0683-6835
A3R365 0683-6835
A3R366 0683-4735
A3R3 67 0683-1035

CAPACITOR-FXD 22WPF
CAPACITOR-FXD O. IUF
CAPACITOR-FXD O. IUF
INDUCTOR RF-CH-MLD IO}',4.H'Z

RESISTOR 2.55K
RESISTOR IK
RESISTOR IOK
RESISTOR 47K
RESISTOR 68K
RESISTOR 68K
RESTSTqR 47K
RESISTOR IOK

+ -Ss/o IffiVDC
5OVDC
5OVDC

Sslo .25DX .75LG
ls/o .125W
Ss/o .25W
Sslo .25W
Sslo .25W
Sslo .25W
Sslo .25W
5s/o .25W
Sslo .25W

+ -St/o 100VDC CER
ls/o .125W

Applies to Serial Numbers 2129A001m through 2l29AWl2O

Affected Manual Areas

A5 Schematic and Component Locator
Replaceable Parts, Table 4-3

Description of Change

The following parts are applicable for these instruments:
A5C7 0160-480I CAPACITOR-FXD IMPF
A5R24 0757-0451 RESISTOR 24.3K
A5UI2 1826-0III IC OP AMP GP TO 99 PKG

A5C30 is not used in these instruments.

s-2
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Maintenance described herein is performed with power supptied to
the instrument, and protective covers removed. Such maintenance
should be pedormed only by seruice-trained personnel who are
aware of the hazards involved (fur example, fire and electrical
shock). Where maintenance can be performed without power ap-
plied, the power should be removed.





Model 35601A

SECTION UI

SERUICE

6-1. mTR00ucTtotl

This section contains the information necessary to test, troubleshoot, and repair the -hp-
35601A Spectrum Analyzer Interface of the -hp- 3(X7A Spectrum Analyzer System. Includ-
ed in this section are the following topics:'Introduction, Safety Considirations, Equipment
Required, Automatic Testing and Adjustments, Controlling the -hp- 356014, and Service
Groups.

The information in this section is used in conjunction with the -hp-35601A test program.
The -hp-35601A test program is a combination of test and adjustments which test various
signal paths in the -hp-35601A. For each test in the -hp-3s@lA test program, there is a sec-
tion in this manual that contains a block diagram of the circuit path under test and addi-
tional information on the test procedures.

System specifications are verified by running the Performance Tests found in the -hp- 347
Reference Manual;
It is only ne,cessary to run the -hp-35601A test program if a -hp-35@lA failure is indicated
by the -hp-3047A System check program. Once a problem is indicated by the -hp-3047A
System check program, the complete set of -hp-35601A test may be run sequentially to
isolate the problem to a small functional circuit, or the technician may verify a suspected
problem by running a selected test.

A troubleshooting aid of the -hp-35601A test program is the -hp- 356014 control sub-
program "SWITCH". "SWITCH" is used in conjunction with a computer to control the
various switches and.,relays in the -hp- 35601A. Any configuration of signal paths may be
created using this ability.

Six Service Groups comprise the circuit documentation for the -hp- 35601A. Each Service
Group consists of the following: schematics, component locators, schematic notes, and a
theory of operation.

6.2. SAFETY COilSIDEBATIOilS

The System Interface is a Safety Class I instrument and has been designed according to inter-
national safety standards. To ensure safe operation and to retain the instrument in a safe
condition, the Operating and Service Manual contains information, cautions and warnings
which niust be adhered to by the user.

NOTE
see the satety summary lollowing the Table of contents of this
manual for a discussion of basic safety precautions and safety
symbologlt.

The 356014'front panel contains u ZN symbol which is an international symbol meaning
"refer to the Operating and Service Manual". The symbol flags important operating in-
structions located in Section III required to prevent damage to the instrument. To ensure the
safety of the operating and maintenance personnel and to retain the operating condition of
the instrument, these instructions must be adhered to.

Service



Service

Before applying power to the
warnings and cautions:

35601A or removing any covers,

Model 35601A

review the following

wARl{t1{G

Read the WARNING at the beginning
WARNINGS rn Section II (Installation)
stntment.

of this section,
before servicing

and the
this in-

wARl{t1{G

Line voltage is present within this instrument. To prevent electric
shock, use core when working in the vicinity of the power supply
(p/o AI board) and when working neor the front panel power
switch.

Before applying ac-line power to the -hp- 35601A, be sure that the
VOLTAGE SELECTOR switches are set for the proper line
voltage and the correct line fuse is installed in the rear panel FUSE
holder.

CAUTION

The -hp- 35601A contains semiconductors
subjected to static electrical discharge.

that may be damaged if

6-2



Model 35601A

6.3. BECOIIIMEilDED TEST EOUIPMEIIT

The equipment recommended for the testing and calibration of -hp- 35@lA is shown in
Table Gl.

Table 6-1. Recommended Test Equipment

Equipment Griticaf
Specifications

Recommended
-hp- illodel to.

Service Tape
for -hp-98458 Series 100

or
Service Tape
for -hp- 98458 Series 2OO

or
Service Disc
for -hp- 9836

-hp- part number
35601-10001

-hp- part number
35601 - 10006

-hp- part number
35601-10011

Desktop Computer HP-lB Capability -hp- 9836 or
-hp- 98458 with
-hp- 98O34A

Synthesizer HP-lB Controllable
I OMHz Reference

-hp- 33254 opt OOI

Digital Voltmeter HP-lB Controllable :hp- 3455A

Oscilloscope 7SMHz Bandwidth -hp- 1 8OA,18OgA,
1821A
or

-hp- 174OA

Counter I OOMHz -hp- 531 4A

Signature Analyzer -hp- 5OO4A

5O0Termination -hp- 1 I O48A

(21 HP-IB Cable -hp- 10833A

(51 BNC Cables -hp- 1117OC

(21 BNC "T" -hp- part number
1250-0781

Service

6;-3



Service Model 35601A

6.4. AUTOMATIG TESTIITIG AIID ADJUSTMETTS

6-5. General Instructions

To get started, read the information contained in the paragraphs entitled: Connect the In-
struments, Starting the Program, and Selecting a Menu. In each test procedure is an in-
troduction to the tesfi it contains a summary of what is automatically tested, and what is ad-
justed. Following this are instructions for initiating the test. When this is done, the instruc-
tions displayed on the computer should be followed to perform the test. A block diagram,
with the tested signal path darkened, accompanies each test procedure. If a test fails and an
adjustment isn't sufficient to correct it, the procedures indicate key areas to begin
troubleshooting. Troubleshooting is aided with the "SWITCH" routine and the Service
Groups.

NOTE

Refer to Section II (Installation), Figure 2-6 and the note
preceding itfor i4formation on using HP-IB cables os instructed in
the next paragraph.

6'6. Gonnect The lnslruments

The following connections should be made before beginning the automatic testing:

l. Connect one end of a HP-IB cable to the -hp-9836 computer HP-IB connector or set
the HP-IB interface (hp- 980344) to select code 7 and plug the interface into a receptacle in
the back of the -hp- 98458 computer.

2. Connect the other end of the HP-IB interface cable to the HP-IB input connector of
the -hp- 356014. Set the address of the -hp- 35601A to 15.

3. Connect an HP-IB cable (-hp- 10833A) from the -hp- 35@lA to the HP-IB input of the
-hp- 33254 opt 001. Set the -hp- 33254 opt 001 address to 17.

4. Connect an HP-IB cable (-hp- 108334) from the -hp- 3325A opt 001 to the HP-IB in-
put of the -hp- 34554. Set the -hp- 3455A address to 22.

.5. Turn on the power of all the instruments.

6-7. Stailing The Program

To start the test and adjustment program, perform the following procedures:

l. Insert the data cartridge or disc containing the service program into the right drive of
the computer.

2. On the -hp- 98458, enter the followi

GET "60IT5T'

3. On the -hp-9836, enter the

LOAD "356OITEST", I

6-4

ng key

M
sequence:



Model 35601A

In a short period of time, the computer will display the following prompt:

..IS THE ET PART OF YOUR SYSTEM?''

This prompt is for the calibration and testing of the instrument using the test system (Elec-
tronic Tool) at the factory. In response to this prompt, press continu.. Stro.tly, the follow-
ing prompt will be displayed:,,

DO YOU WISH TO TEST THE HIGH-FREQ OR LOW-FREQ SECTION? (HF/LF)

When this prompt is displayed, the program has been initialized correctly; testing, adjusting,
and,/or troubleshooting may continue from this point.

6-8. Selecting a Menu

Two menus are available in the -hp-35@lA test program. They correspond to the high-
frequency section an{ the low-frequency section o} tt. -hp- 35@lA. fne gigtr Frequency
Menu is shown in Table 6-2:

Tabfe 6'2- llgh Frequency Menu sf the -hp-35601A Test Program
-hp-9836
Special

Function
Key

-hp-9845A
Special

Function
Key Description

shift
shift
shift
shift
shift
shift

KO
K1
K2
K3
K4
K5
K6
K7
K8
K9
KO
K1
K2
K2
K5
K6

KO
K1
K2
K3
K4
K5
K6
K7
K8
K9

K10
Kl1
K12
K13
Kl5

shifr K11

Perform Tests Automatically (sequentially)
Bypass Path Test
2MHz Lowpass Filter Test
x100 Amplifier Test
Pads in Tracking Generator Input path
Adaptive Coupler Test
Digital-to-Analog Convertor Test
Output Attenuator Test
Wein Bridge Oscillator Test
3582 Noise Input to summing Junction Test
Tracking Generator Input to Summing Junction Test
Ouput Path to 3S8Zg5Bs
Programmable Gains Test
1.5GHz Mixer DC Offset Test
INITIALIZE PROGRAM . CHOOSE HF/LF MENU
"SWITCH" (-hp-35601 A control subprogram)

The Low-Frequency Menu is shown in Tabte 6-3:

Table 6'3. Low Frequency JUlenu ol the -hp-35601A Test program

Service

-hp-9836
Special

Function
Kev

-hp-98458
Special

Function
Key Description

shift
shif r

KO
K1

K2
K3
K4
K5
K6
K7
K5
K6

KO
K1

K2
K3
K4
K5
K6
K7

K15
K11

Perform Tests Automaticaf ly (sequentiaily)
350kH/370kHz Synthesizer Test 

-

Voltage Controlled Crystal Osciltator Test
350kHz Bandpass Filter Test
XzO and X5 Amplifiers Test
Switchable Lowpass Filters Test
Test/Adjust Channel A DC offset
HP-lB with digital signature analysis
INITIALIZE PROGRAM . CHOOSE HF/LF MENU..SWITCH''



Service Model3560lA

The High Frequency Menu is selected (once the procedures in the "Starting the Program"
paragraph have been followed) by entering HF to the prompt for testing the high or low fre-' quency section of the :hp-35601A and pressing the computer continue key. Similarly, the
Low Frequency Menu is selected by entering LF and pressing the computer continue key.

In either menu, test routines are selected and run by pressing the special function key (SFK)
for the desired test. Two menu selections are used for troubleshooting the instrument and
accessing the menu that is not displayed. The SWITCH entry accesses a routine that aids the
technician in troubleshooting the -hp-35601A by'setting internal switches, relays, at-
tenuators, and amplifiers to obtain alternate signal paths. The INITIALIZE PROGRAM-
CHOOSE HF/LF MENU entry provides access to the alternate (high frequency or low fre-
quency) menu routines from the displayed menu.

NOTE

If you are beginning the tests and adjustments procedures on an
instrumertt for the first time, (i.e., for initial testing or prior to ser-
vicing) select the High Frequency Menu and ntn the tests sequen-
tially (exclude the SWITCH routine). Then select the Low Fre-
quency Menu and ntn these tests sequentially.

NOTE

If you find that the -hp- 35601A is not responding to HP-IB com-
mand, proceed directly to Service Group Four (AI - HP-IB control
and Power Supply). The HP-IB handshake circuitry must be
working before the -hp-35601A test program can be of any use.

6'6



6-9. Efpca Peth T6t

This tcsl cheks the condnuity of thc sigrral pth shown io Figure Gl . A signal is input at tbe
O.l{tMI{z Inpt of the ie 35@lA; it is thcn measured with an -hp- 3455A voltmeter at rhe
5m OUTPtn TO 35uA. The progrsm disptays cquipmcnt sct-up lnstructions, pforms
thc tcst, displays thc dcsircd rcsul6, asks if a retest is dsired, and p'rina the resuls.

ffiq tb Bypisr Ptilb Tocl

with the High Frquency Menu displayed, pr6s spcial function key (SFK) Kl to initidize
the te$. After initialization, follow the in*ructions displayed on the aomputer.

mil il lb Trsr Fdb?

After detcnining that the t€st quipment was connectd properly, detcrmine which relay is
bad. This en be aaomplishcd using a sope to see at which relay the input signal h not pre-
sctrt. (Also, "SWITCH" subprogram ould be used to open and close the relays while
cheklog the continuity of each relay.) Refer to Service Group Two for schematics and om-
pnent loccors. In alt likelihood, only one of the relays is bad. If, howwer, the entire in-
strunent is not rcsponding to HP-IB oommand, proceed to Servie Group Four for HP-IB
handshake troubleshooting.

Equlpment Set Up
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0't0. an$z LouP Filtsr T€st

) 
'ftris test cftc*s the circnit elemats in the signar pth shown in Fieure G2- A signat is input

- ( irf"i"OUn" rngut from,h;Gb25Ar--,n: SOq OUTPUT to 3585A is mes'red with a

\ ;;.8*, rhe program surll*ri-in hepotn o"t bypasses the 2lvlHz toynass filter' Then'

tte prog; *d.5.[-il@;; filta. tn.gg-n ese; the responseofthe-sritched-isnet--. -

i"*?#Ji'i?r6-@en-ialopeoiffiFsisoilTh:userof 
thepro-

eram b otJt" orn - u" iop*ir of the network. The results are printed'

Erdrf Wauo Stagos

)
(

hidafog dre &]ts lo$Pds merTd

WiththeHiglrFrquqrcyMenudisplaJed'PresssFKK2toinitializethetest"Afterin.
iti"tir"tion, flllow the in*ructions displayed on the computer'

Iftei ll dre lcsr fdh?

tf this t6t has faild, (and the previors test passed) one of the foltowing is probably at fault:

o Relay Kl, K!, Kt, K9, or Kll
o The one-Pole lowPass filter
o The d)MHz lowPass filter
o Tbe StItlzlowPass filter

Refer to servie (korp Two for the appr-opriate schematic, component l@tor, and circuit

decriptions. ..SWIT&" cao 
"iO 

troublehooting these cilcuf11' (Refer to the discussion

following these r€st ptll4;; ior information oo using the "SwncH" nrbprogram to

control the -hP- 3t@lA')

Srrcl l0mVdlv
Ct A .OlV/div

Sorton Scr€tn - Ctoud
Cb B SV/dlr

Eonon Scr:cl - O.o!n'l

Sscp llloS/div
cb A .6V/dF

Bonoo Scrtsn - Groul
c:bo tv/div

gortosr Scrccn e Grod

figuro 8-2. Zt5nr tqngsts FBg TEt

2MHz LowPass Filter Test
G9



8-11. xl00 Amplifier Test

This test checks the circuits in the signal path shown in Figure G3. If the previous tests have
been performed, the only untested circuit in this path is the xl00 Amplifier. Three ad-
justments must be made to the xlfi) Amplifier: the low frequency input impedance, the gain,
and the dc-offset of its output. Initially, the scope and the -hp- 3325A opt fi)l are connected
to the G4OMHz Input. The input signal is displayed on the scope, and the input impedance is
adjusted until the correct amplitude is obtained. The output signal is then displayed and the
gain is adjusted to obtain the correct amplitude. Finalty, the output is measured with an -hp-
3455A voltmeter and the dc-offset is adjusted for zero volts. The progr:rm allows the user to
cycle through these procedures repeatedly to ensure proper adjustment.

Initalizing the xl00 Amplifier Test

Wittr the High Frequency Menu displayed, press SFK K3 to initialize the test..After in-
itialization, follow the instructions displayed on the computer.

What if the Test Fails?

Assuming that the previous test has passed, and that the equipment is properly connected,
the xl00 Amplifier, relay Kl l, or Kl4 is probably at fault. Refer to Service Group Two for a
schematic, component locator, and circuit description for the 40dB Amplifier. The
"SWITCH" subprogram may be useful in troubleshooting this circuit.

Equipment Set Up

A4R51 Adjustment

NOTE: Turn off -hp-3455A for adjustment of A4R5l.

OSCILLOSCOPE
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35601 o O
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Slf. Eg$telrnbg Gmr@ Id

this tc* c5ucks &e circgirs in the sigsal paq $9*n-infigrne 65- The only circuits being

c*ed are the Digital+o-Analog Convertcr (DAC), lhe Suaunmg Jtrnction' and the circuit

eao" e 
"ort"ge 

i,8;;t"d ffirt ojj that corresponds to its full-scale. An -he 34554

vdtm.gcr n ennJeO to the lfffl OUTPUT TO 3585A to m€asure tSis voltage' The-DAC
'ffi fifua="dj*tAtil16=A5gffi i6pi6flf f Atue,6?tfdbTtticvitlt6ffi rf -tl@r-

mcnt is posible, and thc DAC stw to rnrious talue with <lqlmv eror' the circuits aiE

-*mcr.arunctronar.Theprogramprinrstheresultsoftbetest.

hffifldttg tu Test

$tith the Hieh Frequmcy Mcnu displayed' pre$t sFK K6 to initidize the t6t' After in-

itialization, follow the instructions displayed on the computer'

md il $s loet frlb?

asunipe that the corrd distat control h provided for$e-D^AC' the most probable cause

for aot being able ro make tnis aoiu*ment it tait*e of the DAC or failure of the sunming

tunction usc the "swI:TCfI" srbprogranr to'vary the voltage output of -q" DAC; the

mcasrd vottaep or ttc nao otrrput io 35E5A should vary accordingly wtile doing tbis-

lf no volnge.h;;;o*;, use a proUe and a voltmeter to se if the DAC voltage will

clraoge a3 the DAc opaational amglifigr output- If it does' the problan-r is in the summim

Junction or the ri","i n*h-i"llo*ig Oe peC output. If no voltage drange occurs at the

q ortrput of rhe OeE ti.I--*oo n t l aod 7 of UiZ) wtrite rrarying its digital input (wit[

., ..SSTITCH"), then the problem h in the DAC. Refs to Ssrvice Group Three for

( schematics, **poo.nt locators' and circuit dscriptions'

Equlpmsnt Sel UP

A5
b-1r Pr"t (o !!t80! 66!Ot

\
I
(
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i
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8-1E. 0utPur Attanuats legt

Thb t€st checks fhe cirqrits in the sigBal patb shown in Fi$re G7' If thc prwiotts tds bve

G p"rf.rr.a, tne oty major q"lq teted are tso bufferg and the G2{HB A'eouator'

l-6J i" a"ri"o rrofi-ine nec. n is f€d tbrou€n the surnning Juncdoa, a frequencv

ffi$F'*,m:is',fitr
four $ates of tbe **ifrot, ctraking fortheorrdvoltae'r€adin$fromthevoltmctcron
;; G: Th" *o i, ou* oe option of discontinuing. the test after the first reading if the

'r* 
"DA; 

to be failing. The program prints the res'lts of the test

ttltaffing t0e Tsst

)
t

with the High Frequency Menu displayed, press sFK K? to initiatize the test' After in-

hialization, foUow the instructions displayed on the comput€r'

trhsr it rhs Tesr FaRs?

Asstrming that the DAC test pasdt the o1|ly probable cause-of failure are: one of the b'uf-

fers, the frequency th*i"t networtt,gr the Attsnuator. As in the DAC t€st, "SWTCH'"

can be used to r"ty tnJ""tiot of theDAC. The signal shou6 then be trad along &e path

sbown in Figurc 6-? using a voltmets ot a scop. Refcr to service Group Three for

schematics, eomponent locators, and circrrit descritrioas

Equiprnent Set UP

L\
i

Feure F7. 0utsst Attoooou Tsst

Output A$enuator T6t
6$/Gn



5-10. Sdo 8rilge 0sclfiator Te$

)) This t€st checks the circuits in the signat path shown in Figure 68. tf the previous tests have
(. u.o, rrror-a, the only cirarits that have not bm testd are the wein Bridge oscillator,

and the switch S,l..The program closes $4, mablhg the Wein Bridge Oscillator. The output

. _ or 0re.osciriaior-is memrir sritb-err-:.bp-34!5-S--v-g[@9.4-th9J9o-SoqtlglE!-t9g: 9*--
put. The user ir-d"€" th. "pti* 

of aisco"tinuing rbe program if something seems to be fail-

ing. The tot p31[o if the vbpage swing and frqumcy are within acceptable limit. The pro-

gram prints the reults of the test. I

eil0ffitg &e lest

gtith the High Frequency Menu displayed, press SFK KE to initialize the test. After in-

itialization, follow the instruc'tions displayd on the computer'

Wlrsr It tls Trt Faib?

Assuming thai the DAC test and the Output Attouator test passd, the only probable

caus6 of failure are: the switch ${, or Wein Bridp Oscillator. "SWITCH" can be used to

op ana cbae Sf; this should be done while checking the output of the oscillator using a

"ittr"to 
ot a scops. The signat shoutd thelr b trad along the path ehown in Figure G8 us-

ing a voltmeter or a s@pe. Refs to Ssvie Group ltree for schematics. oomponent

locators, and circuit descriptios-

Equlgraent Set UP
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lltein Bridge Oscillator Test
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8-18. Trodrlng Gonsotor lqtt to Summing Jumtion Tct

This t€st checks the sierral path shown in Figpre CrO'.tt-tllprevious tests have bs Per-

formrd, tne ouy crcui?s tdtea include r"t"y-i6 and switch s2 as well as the signal path bet-

wsr Kl and thssumming Junction. e tig.Jit me* in theTrackingGen*ator lnput from

an {p- ,lzL/-opt mr. ttris signal i, rn""r*"d fttn * -hp3455A voltmetq at the lMo

ourpur to 35E5A. Til"oo, i"-tt.n gi"eo tne optioa of discontinuing the test in case an im-

prop€r voluge ,ooioglrlt"ir,J a.-i., q1r. ir-* *otinuity). If the test is ontinued' the

program automatical';;;;; tlit rt'b inihe signal paru' ttre results are printd'

ItrlEfrtrg th8 Test

with the High Frequency Menu ait4ly-t9: press shift sFK K9 Che9836) or sFK Klo (-he'

98458) ro inftialize ,r,"-i*. ar.o iniiiatizition, foilow the instrucrions displayed on the

computer.

What if 60 T8$ fsils?

Asnrmingthattheprevioustestshavepassed,theonlyP-IgbatFcauseoffailrrreisrelayKS
or ssifctr 52. This can esily be chected *ing'"SWttiit" and a voltmets' Refer to Service

6ttry z--A 3 for schematics and cornponent loetors'

Equipmenl Set UP

Frgore 8-10. Tlrc&iag Geasrstor Input to Sumniog Juncdon Tst

Tracking Gen€rator Input to Summing Junction Test
c25/6,.26

ttAtl-tct!:t I
$Cr lu.llt I
da attll llo
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-t
&t9. 0u$ut Pd[ ro gESttiESE

This test cheb rhe circuits in the sienat path showu in Figure Gt l. If &e pradous tds havebes pqformd' the only circuit bcing cneked that hi"n't b"* tota, is ss,hch Sj. AvolAgeiseqgratd bythe Digttal to AnalogConv€rtq. Tlrevoltageisthen_or*"A Ui*-hp- !14554 voltmets at the lMo oUTPUT to 35&iA and ar os ctamer g Outdt. I; ,hb
test, the Adaptive Coufla is in the IE mode (L2=0). At onepoint in fhe proer;, O" oro
I d""o the optioa of discontinuing the test if irt appian to dr"itir,g. tf he chooses to oon-tinue the progam' the test is compretd and the;autb 

"* il"td.
tiffaldng 0n TBsl

with the High Frequency Menu disptayed, pless Elilt sFK Kr Ghp-9s36) or sFK Kt t Ghp-98458) ro inirialize the test. After initialization, ftillow the fuducdons disptayed on tfr"computef.

Whar lt rto I6t fdls?

Assuning that the prwious 3ests have passed, &e onty probable q'se of failure is the switchs5' The "swrrcH" ubprogram can be usd to op and close this switch whentroublehooting. Refer to service Group Thre for ra"i.tio 
"nd 

component locators.

Egulpment Set Up

I MO Signal Path Masurenenr
'o lSiXXHrUqHfti,'s*

Figora 0.1t. Chaooat g edd fU{l0o$sts

-he 3582A Channel B Signal path Measuremenr

Channet B and IMO Outprrc
6n



0-20. Programmable Gain Steps Test

This test checks the circuits in the signal path shown in Figure 6-12. If the previous tests have

been performed, the only circuits checked are the relay Kl0, the switch 53, the l2dB
Amplifier, the 0-28d8 Amplifier, the 6dB Attenuator, the 0-20d8 Amplifier- the Integrator,
and the 6dB Pad. A signal is input into the 0-40MHz Input using an -hp- 3325A opt 001 set

'at 5kHz. An -hp- 3455A Voltmeter measures the Channel A Output, then measures the IMO
OUTPUT to 35854. The program checks that the Overload Ftip-Flop is not set and the Out-
of-Lock Flip-Flop is set. If either of these conditions fails to occur, the user is given the op-
tion of tryrng the test again (after some troubleshooting) or discontinuing the test. The pro-
gram then selects all of the gains sequentially; for each gain change, the program adjusts the
level of the -hp- 3325A opt 001 a corresponding amount. So, if the attenuators and

amplifiers are working properly, a constant level should be maintained at the ogtput. The
progr:rm confirms the output level for each gain step. In the next part of the programn the

user is asked to zero the DC offset of the 12dB Amplifier and gain stages. Finalty, the pro-
gram prints the results of all the tests.

Initializing the Test

With the High Frequency Menu displayed, press shift SFK K2 Chp-9836) or SFK Kl2 (-hp-

98458) to initialize the test. After initialization, follow the instructions displayed on the
computer.

What if the Test Fails?

If the state of either flip-flop was incorrect at the beginning of the test, check the operation
of the detection circuits as well as the flip-flop circuits themselves. However, if the flip-flops
were in the proper states, and assuming that the previous tests have passed, the probable

causes of failure include the following:

o l2dB Amplifier
. 0-28d8 Amplifier
. 6dB Attendator
. 6-20d8 Amplifier
o Integrator
o 6dB Pad

Using "SWITCH", vily the gain of the blocks (one at a time) and confirm that the gain

changes. Also make sure that the l2dB Amplifier, the 6dB Attenuator, and the Integrator
work by measuring the input and output of each. "SWITCH" should also be used to check

the operation of relay KlO and switch 53. Refer to Service Groups 2 and 3 for schematics,

component locators, and circuit descriptions.



Equipment Set Up

| | rNPur

Gain Step Measurernent and A4R3g A_djustment

A4R38 Location (Top View of -hp- 3jd)lA)

fhcn 6-tL Programrnalle Gaio Steps Tesr

Programmable Gain Steps Test
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6-22. 350kHzl370kHz Synthesizer Test

This test checks the circuits in the signal path shown in Figure 6-14. Although the measured

signals pass through many blocks, the circuit extensively tested is the 350kHz/3TOkHzSyn-

thisizer. A l6MHz reference signal from the rear panel of the -hp- 33254 opt 00l.is input to

the lgMHz switching box. A counter measures the frequency at A3TP205 of the + 25 block

of the 350kHz/370kHz Synthesizer. A 3455A voltmeter is connected to A3TP7-O2. Ll4 is

switched into both statesl the user is asked to check for the correct frequency reading for

each state. The counter is then connected to A3TP2@ and the test is repeated. A procedure

for adjustin g A3L203 then follows. In the next part of the test, the counter is connected to

the Channel B, Output and the output of the -hp- 33254 opt 001 is connected to the IF Input

of the -hp- 356014. Again, the frequency reading of the counter is checked for both states of
Ll4. Th; program doesn't take readings from the counter in this test; all readings are user

verified. The results are printed.

Initializing the Test

With the Low Frequency Menu is displayed, press special function key (SFK) Kl to initialize

the test. After initialization, follow the instructions displayed on the computer.

What if the Test Fails?

If the frequency reading at A3TP205 is incorrect, check the following circuits:

. Q200 of the + 25 block
o Q302 of the lOMHz Output Buffer
o the l0MHz Reference lnPut block
. the l0MHz Switching board (A6)

If the frequency reading at A3TP2@ is incorrect, check the following circuits:

o the + 25 block
. the -:- 35 block
. the Phase Detector block
o the l4MHz VCO block
. the Buffer block following the VCO

If the frequency reading was correct at A3TP205 and A3TP200, but is incorrect at the Chan-

nel B Output, then the iailure is not in the 350kHz /ST0kHzSynthesizer. The failure is prob-

ably in one of the following circuits:

o the
. the
o the
o the

any

Refer to

Mlxer Driver
PM Mixer
Input Amplifier or the 350kHz Bandpass Filter
50kHz LPF, X5 Amplifier, X20 Amplifier, Switchable LPF, the Output Buffer, or

of the associated switches and drive circuitry.

Service Group One for schematics, component locators, and circuit descriptions.
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6-23. Uoltage Gontrolled Crystal Oscillator Test

This test checks the circuits in the signal path shown in Figure 6-15. The circuits that are

specifically tested are the Voltage Controlled Crystal Oscillator (including two adjustments),
the Loop Shaping Control, and the Lock Detector. A signal is input to the IF Input from an

-hp- 3325A opt 001. First, the Channel B output is measured with a counter while the VCO

center frequency is adjusted; this is done with Ll2 open. Then, the Channel B output is

measured with a scope while the VCO tuning range is adjusted; this is done with Ll2 closed.

The test passes if the adjustments can be made. The results are printed.

Initializing lhe Test

With the Low Frequency Menu displayed, press SFK I(2 to initialize the test. After initializa-
tion, follow the instructions displayed on the computer.

What if the Test Fails?

Assuming the previous tests have passed, the most probable cause of failure will be one of
the following:

. the VCxO
o the Loop Shaping Control
o the Lock Detector
o the associated switches and their driving circuits

Refer to Service Group One for schematics, component locators, and circuit descriptions.
The subprogram "SWITCH" can be helpful in isolating the problem.

Equipment Set Up
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6-24. 350kHz Bandpass Filter Test

This test checks the circuits in the signal path shown in Figure 6-16; in particular, it tests the

350kHz Bandpass Filter. A signal is input to the IF Input from an -hp- 33254 opt 001.

lgMHz is input to the Reference Input. The Channel B output is measured with a scope.

Because the input frequency is sweeping from 340kHz to 3@kHz, the envelope of the signal

on the scope ,.pr"s.t tr the frequency response of the 350kHz Bandpass Filter about its

cutoff freqiuncy. The overall gain of the filter is adjusted while the scope is connected in this

manner. With the scope connected to various points within the filter, the filter shape is op-

timized with several oiher adjustments. If the adjustments can be made, the test passes. The

results are printed.

Initializing the Test

If the Low Frequency Menu is displayed, press special function key 3 to initialize. the test. If
the High Frequency Menu is displayed, press special function key 15, then select the Low

Frequency Menu and, finally, press special function key 3. After initialization, follow the in-

structions displayed on the -hp- 98458.

What if the Test Fails?

Assuming the previous tests have passed, the most likely cause of failure is the 350kHz

Bandpass Fittei. The operation of Lll can be confirmed using "SWITCH". Refer to Ser-

vice Group One for schematics, component locators and circuit descriptions.

Equipment Set UP

Remove the top cover for this adjustment. The oscillis.cope is
connected to 6ach stage of the band pass filter at the Test
points given below.
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6.15. X20 End XE funplitiorrs Tast

This tet &eks ttrc cilarits shourn in the signal path in Figure 6i-17. In pard$hr, the X20
asd X5 Amplilim of channels A and B are tcsted. The same cignal rcurces are usd in this
test as wae used in the prcvious test. An -hp.3455A Multlmet€r is connectd to j6c output
of each S0lcHz Lowpass Filter to check rolloffs. The voltmeter is conneeted to Channei A
8nd B Outputs to chesk for pr6per gain of the the aorplifiers and the proper pkine in the
X5 Amplifiers. The rcults of the tst qre printed.

laillaliriag rte Test

with the Low Frquency Menu displayed, press SFK k4 to initiatize the test. After initiatiza-
tion, follow the instruaiorrs displayed on the computer.

t{hat lt dte T6t fails?

Assumiag the previous tests have passed, the most tikely cause of failure would be the j0kHz
Lowpriss Filter, the XlO Amplifier, or the X5 Amplifitr of either channel. Isolation of the
{lilure shoutd be straightforward because each test checks the operatioa of only one block.
Use "SWffCH" to cbcck the operation of the switctres. Refer to S€rvice Group Ooe for
schematics, component locators, and circuit descriptioru.

Equlpment Set Up

C@o Waw Snaps

SIH! f.or Prs Fiittcrsrrg! ro
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X20 and X5 Amplifiers Test
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6-26. Switchable lowpass Filters Test

This test checks the circuits in the signal path shown in Figure 6-18. In particular, the Switch-

able Lowpass Filter in each channel is tested. A signal is input to the 040MHz Input from an

-hp- 33254 opt 001; the output of Channel B is measured with a scope and an -hp'3455A

voltmeter. The -hp- 3325ryopt 00t is then connected to the Noise Input of the -hp- 35601A;

the output of Channel A is measured with the scope and voltmeter. All three modes of the

filters are tested: l0OkHz, lkHz, and l0Hz. The user is asked to confirm the shape of each

filter and the program checks for proper levels with the voltmeter. The results are printed.

Initializing the Test

With the Low Frequency Menu displayed, press SFK K5 to initialize the test. After initializa-

tion, follow the instructions displayed on the computer'

What if the Test Fails?

likely cause of failure is one of the

to check the operation of the control
schematics, component locators, and

Example Wave ShaPes

Channel A 100 kHz Low Pass Filter Shape

Assuming the previous tests have passed, the most

Switchable Lowpass Filters. "SWITCH" can be used

lines for the filters. Refer to Service Group One for
circuit descriptions.

Sweep lOmS/div
Ch A .ZmY ldiv
Ch B SVldiv

-hp-3325A: .l S, 0 to 2@ kHz Sweep Marker Amplitude

approximately - sdB

Sweep .lS/div
Ch A .ZmY/div
Ch B 5Vldiv

-hp-3325A: I S, 0 to 2O Hz Sweep Marker Amplitude

approximately - 3dB

Sweep l0mS/div
Ch A .ZmY/div
Ch B SVldiv

-hp-3325A: .l S, 0 to 2 kHz Sweep Marker Amplitude

approximately - zdB

Channel B t00 kHz Low Pass Filter Shape

Sweep lOmS/div
Ch A .2mVldiv
Ch B . SVldiv

-hp-3325A: .l s, 0 ro 2O0kHz sweep Marker Amplitude

approximately - 25dB

Channel A I kHz Low Pass Filter Shape

Channel A l0 kHz Low Pass Filter Shape

6-40
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S2?. &rnnd t lf 0il8e1Edntsffisllt

This t€sn 6ecks the dc offsct output of the *e35601A to the -he3582A channel A. Iluriag
opgotioo, thc sylthdzer is disbl€d, the path in Figure 619 is e$ablishd, and the chamel

A output bf *," -ne,fS60lA is mcasured witb an -hp3455A. The user is askd to adiust the

dcofBet for a0 volt indicaion on the {pil55A.

Heffiug 0rc I6t

With the Low Freguency Menu disphyed, press shift SFK K5 to initialize the test- After in'
itialization, follosr the instructions displayd on the c(mrput€r.

Whal ll hr Tesl Fags?

Assuming the prwious test have passed, the oost likely cause of failure is the XJ Amplifier,

dc offseiadiustment circuit or switchable LPF (low pass filter) circuit. Refer to Service

Group One for ichematis, component locators, and circuit descriptions

Equipmenl Sel Up
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&t8. fP-lB Test u,ru WH $oalm AodYds

This test chaks the operation of the digital control circuitry on the Al Board. The program
eregrfies a routine tha witl tenerate predictable signgtures at various points in the circuit if
&e eireuit is working properly. Figure Gan shows the drcuit diagram for the HP-IB control
portioo of the Al Board. After initidizing the tst, simply check for the proper signatures at
alt the indi€ted points in the circuit. Chances are quite good that if all the previous tests
have passed, the circuitry checked ia this tet is working properly. This test pats€s if all the
signuure readings are corret.

NOIE

lf youfittd that tro -rtp-3560IA is not rqonding to HP-IB com-
mand, proeed directly to &mlce Group Four (AI - HP-IB control
and Power &pply). Tre HP-18 handshake ciranitry musl be
worklng before thb la;t can be ol any u*.

hmaffidng $ts Test

$rith the [.os Frequency Menu displayed, press SFK K7 to initialize the tes. After initializa-
tion, follow the instructions displayed on &e computer. This te$ will not be initialid in the
automatic mode-

What lt Sr Test taib?

tf this test fails, check the ciroritry around the faulty signatures. If thc handshake circuits
are working, the problun is probably in one of the latches or multiplerers; this typc of prob-
lem should be easy to bolate with signature readings. lf the handshake circuits are not work-
ing, protiably none of the signatures on the board will be correct. Refer to Ssvice Group
Four for troubleshooting tehniques of the handshake circuitry. Also refer ro Service Group
Four for schematics, component locators, and circuit descriptions.
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Model 35601A Service

6-29. C0tlTR0ttltlc THE -hp- 35601A Usll{c SUBPR0GRAM "$UrlTCH"

Introduction

"SWITCH" is a subprogram of the -hp-35601A test program. "SWITCH" enables the user
to control all of the switches, relays, and programmable parameters of the -hp- 3560lAyia a
computer. This subprogram is useful for troubleshooting since the -hp- 35601A has virtually
no front panel controls. After "SWITCH" has been initialized, the display of the computer
always shows the present setup state of the interface unit.

6-30. Initializing "SWITGH"

With either the Low or High Frequency Menu displayed, press shift SFK K6 (-hp-9836) or
shift SFK Kll (-hp-98458) to initialize "SWITCH". (Refer to Automatic Tests and Ad-
justments to initialize the -hp-35601A test program.) After initialization, special function
key prompts are displayed along with the -hp-35601A interface setup status. If the -hp-
35601A is in the turn on state, the following is displayed for the -hp-35@lA interface status:

-'-,,\r,

'q

..:a\

INTERFACE SETUP
DAC VOLTAGE
GArNt (dB)
GArN2 (dB)
LEADLAG FILTER
ATTENl
ATTEN2

FO

CONTROL VOLTAGE OUTPUT -O-0
-0
-6
-0
-0
-l

"SWITCH" options can now be accesed through the use of special furtction keys or the en-
try of a command string. Special function key assignments and entry of a command string
are covered in the following sections.

6-31. $pecial Function Keys

The special function keys assignments used in the "SWITCH" subroutine permit each
switch, relay, amplifier, and attenuator in the -hp-35601A interface to be controlled by a
computer. SFK K0 and Kl turn off the overload and out-of-lock indicators on the front
panel. SFK K2 through K7 are used to change various parameters of the signal path in the
Phase-Locked Loop Control board. When one of these keys (K2-K7) is pressed, the com-
puter displays a prompt for value. When the value of the parameter is entered, and continue
is pressed, the Interface Setup Status display is updated showing the present state of the -hp-
356014. SFK K8 is used with the -hp-9836 computer to enter a command string (The -hp-
98458 computer allows entry of the command string without pressing a special function
key). Pressing SFK K9 (-hp-9836) or shift Ktl (-hp-98458) returns the user to the main por-
tion of the -hp-35601A test progr:rm.
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(0 ... Toggle 0verload

Pressing this key resets the Overload Flip-Flop on the A5 board which turns off the
OVERLOAD indicator on the front panel of the -hp.35601A. If an overload condition still
exists, however, the overload Flip-Flop will immediately set again. In this case, the front
panel indicator will remain on. Pressing K0 will not turn the indicator on (i.e. set the
Overload Flip-Flop) if it is off.

Kl ... Toggle Out.Of.lock

Pressing this key resets the Out-of-Lock Flip-Flop on the A5 board which turns off the
OUT-OF-LOCK indicator on the front panel of the -hp- 35@lA. If an out-ofJock condi-
tion still exists, the Out-of-Lock Flip-Flop will immediately set again. In this case, the front
panel indicator will remain on. Pressing Kl will not turn the indicator on if it is off.

K2... Ghange DAG

When this key is pressed the display prompts the operator to enter a number from -10 to 10.
When tbis, number is entered and CONTINUE is pressed, the computer sends the ap-
propriate data to the -hp-35601A. (The number must be a multiple of 0.04 or the software
will round the absolute value of the number to the lower multiple of 0.04.) In addition, the
computer display is updated to show the present output voltage of the DAc.

l(3 ... Ghange Gainl

This key affects the gain of the 0-28d8 Amplifier. When the calculator prompts the user to
enter a number, a multiple of 4 from 0 to 28 should be entered, followed by pressing CON-
TINUE. The -hp 98458 will change the gain to the value entered and update its display to
reflect the change.

K4 ... Ghange Gain2

This key affects the gain of the 6-20d8 Amplifier. When the calculator prompts the user to
enter a number, a multiple of 2 from 6 to 2O should be entered; followed by pressing CON-
TINUE. The computer will change the gain to the value entered and update its display to
reflect the change.

K5 Ghange Lead Lag

This key changes the lead/lag characteristics of the phase-locked loop on the A5 board.
When the calculator prompts the user, a number from 0 to 7 should be entered followed by
pressing CONTINUE. The computer will change the leadllag number to the entered value
and update its display to reflect the change.

K6 Ghange Attenuationl

Pressing this key enables the user to change the attenuation of the 0-20d8 Attenuator. The
computer prompts the user to enter a number (1, .5, .2, or .l) that represents the ratio of the
output voltage to the input voltage of the attenuator. When CONTINUE is pressed, the
state of the attehuator is changed and the calculator display is updated.
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K7 ... Ghange Attenuation2

Pressing this key enables the user to select the attenuation of the 0 or 6dB Attenuator. The
computer prompts the user to enter a number (1 or .5) that represents the ratio of the output
voltage to the input voltage of the attenuator. When CONTINUE is pressed, the state of the
attenuator is changed and the computer display is updated.

K8 ... E]ITER sETIlllGS {-hp-9836)

Pressing this key permits the user to change the state of the relays and switches shown in
Figure 6-19 by direct entry of commands indicating the desired switch or relay state. Enter-
ing the command string is described in the following section.

K9 ... SwlTGH EXIT (-hp-9836)

(shift) Kll ... fietun to Main Program (-hp-9845)

Pressing this key returns the user to the -hp- 35601A test main program. After
troubleshooting with "SWITCH", the Automatic Tests and Adjustments may be repeated
or continued after pressing this key.

6-32. Entering a Gommand $tring

To Change the state of the switches and relays shown in Figure 6-19, acommand string must
be entered. A command simply consists of the switch number shown in the block diagram in
Figure Gl9 for a particular switch. The possible switch numbers are shown in Table 64.

When a "SWITCH" command is entered, and continue is pressed, the command is
displayed. A displayed command (with the prefix K, S, or L) indicates that the correspond-
ing switch or relay is in the state opposite to that shown in the block diagrams (Figure 6-l
through 6-19). The commands that have an F prefix control the cut-off frequency of the
Switchable Lowpass Filter; for this reason, one of these commands is always displayed. To
return a switch or relay to the state shown in the block diagrams, enter the command preced-
ed by a minus sign. Command strings are performed by entering multiple commands
separated by commas.

Table 6-4. "SWITCH" Gommands.

Gommands Funetion

K1, K2, K3, K4, K5, K6,
K7, K8, K9, KlO, Kl 1,
Kl2, K13, l-(14

Relays on the
A4 board

sl, s2, s3, s4, s5, s6,
57, SB (only one of 55,
56, 57, and S8 may be
selectedl

Switches on the
A5 board

FO, F1, F2 (one of
these will always be
dispfayedl

Switchable Lowpass Filter
on the A3 board

LO, L1, L2, L3, L4, L5,
L6, L7, L8, L9, Ll O, Ll 1 .

Ll2, Ll 3, Ll4, Ll 5, Ll 6,
Ll7, L1 8, L1 9, L20, L21

Switches on the 43, A6,
and A7 boards

6-48
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SERUICE GROUP OIUE

A3 BOARD: tOW FREOUETI|CV IIUTEHFACIIIIG

6.33. IIITRODUCTIOil TO THE A3 BOABO

The -hp- 35@l A3 board provides the mixdown for the 3585A IF Output. This is ac-
complished by mixing the 350kHz IF signal from the -hp- 35854 with either a 350kHz or a
37OkHz signal synthesized by the A3 board. The output is either DC or 2}knzand is ana-
lyzed by the -hp- 35824.

6-34. The A3 Board in the llarrow Band Anatysis Mode

In the Narrow Band Analysis mode, the A3 board is configured as follows: The 350kHz IF
from the -hp- 35854 is bandpass filtered before being mixed with 3?0kHz to generate
?-OkHz. The 20kHz is then amplified and analyzed on channel B of the -hp-3582A. The
370kHz is synthesized from the -hp- 3585A l0MHz oven reference.

6-35. The A3 Board in the AM|PM Analysis Mode

In the Side Band Analysis Mode, the -hp- 3585A 350kHz IF output is used as a reference for
a phase locked loop on the A3 board. The IF is amplified and mixed with 350kHz. The mix-
ers output is amplified and filtered to control a l0MHz VCXO (voltage controlled crystal
oscillator). The loop is completed by dividing the l0MHz VCXO to 350kHz. An integrator
can be switched into the loop, forcing the mixer output to a nominal zero volts DC. The
signal from the mixer represents the phase fluctuations of the IF signal. The signal can then
be spectrum analyzed, with the -hp- 3582A. The 350kHz driving the mixer is also 9O degrees
phase shifted and used to drive a second mixer. The output of the second mixer represents
the amplitude fluctuations on the IF signal; these fluctuations are analyzed on channel A of
the -hp- 3582A.

0.36. DETAII.ED DESCRIPTIOTU OF THE A3 BOARD

6-37. Input Section

There are two channels in the input section of the A3 Board. One is an amplified channel
with a gain of 2.5. The other channel is a bandpass filter section which consists of four
350kHz bandpass filter stages. The bandpass filter provides image rejection and amplitude
compensation for the roll-off of the -hp- 3585A IF signal. The amplitude compensation is
accomplished by peaking each 350kHz section at about *5kHz from their ceniers. At the
front of each channel is discrete diode switching.

6-38. Mixer Section

There are two ring diode mixers, one for AM, the other PM. The switching signal fo.r the
AM mixer is 90 degrees out of phase with the switching signal for the pM mixer. ihe ouiputs
of the mixers are fed into separate 50kHz lowpass filters.

Service
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6.39. 50kHz and 0.16H2 Filters

Each 50kHz filter consists of a lowpass and a highpass section, arranged so that the input
impedance of the network is 50ft at all frequencies; this matches the output impedance of the
mixers. The output of each lowpass section is amplified by 20. In channel A, the X20
amplifier feeds a highpass filter with a cutoff frequency 0.l6Hz. The reason for the 0.l6Hz
highpass filter is to maximize the sensitivity of the -hp- 3582 when measuring amplitude fluc-
tuations.

6-40. loop Shaping Gontrol and tock Detector

The output of the channel B X20 amplifier is fed to the Loop-Shaping Control whose output
drives the VCXO control voltage input. In the beginning of a measurement, the integrator
(U3@a) in the Loop Shaping Control is disabled. The lock range of the phase-locked loop in
this state is from about l00Hz to l50Hz. This configuration is used to acquire lock. Once the
Lock Detector has determined that the loop is locked, it enables the integrator in the Loop
Shaping Control. This changes the lock range of the phase-locked loop to about 5Hz to
lQHz. The Lock Detector will disable the integrator if no IF signal is present, the integrator
op-amp is saturated, the phase detector is operating in a non-linear region, or if the operator
disables the integrator by calculator control. The Lock Detector can also be overridden by
calculator control to force the integrator into the circuit.

6-41. l0MHz Uoltage Gontrolled Grystal 0scillator

The VCXO is a grounded base oscillator; the center of the tuning range is controlled by the
bias on varicaps CR300-CR303. This bias is set by adjusting R367. The width of the tuning
range is varied by changing the gain in the last amplifier of the Loop Shaping Control
(U300b) with R360. The purpose of these adjustments is to make a zero volt control voltage
correspond to a l0MHz output from the oscillator and to ensure that the frequency range of
the VCXO is +6kHz. The rest of the circuitry in the VCXO disables the oscillator if the
-hp-3585 l0MHz reference is used.

0-42. Adaptive Goupler

The adaptive coupler is either a unity gain amplifier or a highpass filter with a cutoff fre-
quency of 0.l6Hz. If the highpass filter is selected, the capacitor C328 initially charges
through a low resistance; this reduces the settling time of the highpass filter. Both the con-
trol voltage of the lOMHz VCXO and the A5 board output are inputs to the Adaptive
Coupler. The output of the Adaptive Coupler is routed to the -hp- 3582.

6-43. 350kHzl370kHz Synthesizer

The output of the lOMHz Output Buffer is fed into the +25 circuit. This 4fr)kHz is a
reference for a phase-locked loop which synthesizes l4MHz or l4.8MHz, depending on the
state of Ll4. This l4MHz or 14.8MHz signal is divided by,f0 to provide the LO signal for
the mixer of 350kHz or 370kHz.

This phase-locked loop consists of a Phase Detector, a l4MHz VCO, a Buffer, and a + 35 or
+ 37 circuit. The -r 35 or *- 37 circuit determines either the l4MHz or l4.8MHz. The Phase

Detector uses dual D flip-flops (U205) that switch current sources. The current sources feed
a current-to-voltage converter whose output is the control voltage for the l4MHz VCO.

G50
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The t4MHz VCO is an LC Colpitts oscillator; it operates at either l4MHz or l4.gMHz,
9:qt"ai"g ol !!" state of Ll4 (which selects either aivide by 35 or 37). The output of thi
divider is 4fi)kHz which is compared with the 400kHz derived from the l0MHz reference or
the lOMIIz VCXO.

The Mixer Driver divides the 14 or l4.8MHz signal by l0 and then by 4, utilizing U20l and
U?ffi, respectively. U200 also provides a local oscillator signal for the AM mixer that is 90
degrees out of phase with the LO for the pM mixer.

6-44. X5 Amplifiers

At the output of the X20 amplifier in channel B and at the output of the 0.l6HzHigh pass
Filter of channel A is a blpass path and a X5 Amplifier path. Eith.t the bypass path or the
X5 amplifier may be selected. The purpose of the amplification is to provide more gain when
measuring phase noise- The amplifier path has a frequency response compensation for theroll-off of the 350kHz IF of the -hp- 3585. This iompensation corrects the anplitude
response when measuring sideband noise. The bypass path and the output of the X5
Amplifier join at the input of the Low Pass Filters. The output of the Adaptive Coupler alsojoins channel B at this point. L6 connects channel A and channel B.

6-45. Lowpass Filters

Each Lowpass Filter is programmable to provide either a l(DkHz, a lkHz or a lgHz cutoff
frequency. The output of each filter is fed into a unity gain buffer. These are the Output
stages which drive the channel A and channel B inputs of the -hp- 35g2.

REMOUIilG THE A3 BOARD FOR SERUICIilG

When servicing is required, the .{3 board may be removed by pulling up all of the black re-
tainer pins. After this, the board may be placed vertically (for ease ofltesting) by rotating the
board toward the back of the instrument and inserting tirebottom edge and the side edge in-
to the plastic holders provided. You may desire to remove a few cables to facilitate the
rotating of the board.

Service

6-5I



Service Model 35601A

6-52



i

I .lsy , Plt t'ltXER rpTot

"lort g
n70l
t7o

i

I
t
a

,.

'+[l33+8168\PPf 9PF

ae03
at0

.sv' I
I fPe00

r9v r heoa
lri

Frgure Gzl. A3 Sc*remadc and Component Locator
Revision B 6-litz:Gy

fGw
.l'?(tl .l

I *,*
r cFtor

2rOttt

| ,,P'pp;ffi E ff6#$ #ii:ffi1'{#,ffiff$;{"_.*_
| *-t:g, 1g1-,,H#,H,_"0= El$=-"%#1..q"'-@,= 

*,,*,' ;:._ .3l ,|Jffi'=' :-8==8;= E El 
*''. q* E 

.

ls ffi $*; 
*$,-ff 

ff$ffi $. $ ffi;{ 
g .w*-#

l="*="'$$ it'-^ 
=.iff H=;i-ry.+".p E"u=i;i:- -p.g. ''"

lu. 
'h$' JQ ={::: bJ ;:t"-*".fl**'= 

'ar?:. '*'El- F *$;id; *,
|;;R;;F--;;d.fil..:{'ff6 H,F :il" *r$,ffi

|.*, 
-l.P$'ilr,:" HE*fih ffi.r*'A_*F_ *l"r W

l'=fi: 
.,,: a$@*.s: g$%llt tiJ S; f- ::il: ?lg_ \y

l* *:-6:9*l--:-*g. Eqq -J-;| :l:S: -s- p rffiFq l;*q11"'

fR|u t505A
tf out

cl0t
.l*tF

!t

ll0:i

CRIO'

loa

A:I
h-p P.rt l|o l5t0t-66501

rfi:
Rslcr to rtr Scn&o Grqg t6 for drrorcot&ly
hgiruEdolE toaocors lld! ctc|dr M.

rttE

RdE to amogr I tor E CUganr rfld B|dl
rdila.



BUFFER
rllV r

OUIPUT

Y1
l0llHz

.l

Tl'l

50t0lz LPF

08 Laot I
ilrL lZsq|| i

I 'e#@H'ffi;ifr'ril sa| @:iffi: :!ffi'6#?m# H #rs-Iirl{li: uL 
l::*ff*=*y#,ii/ .,fi-fr- xry $ffi [J - ]*-,;E;'-- q. @" 
*'*--uf,.,.:#l€ f,ll= ;1:-

l;.H_ LsJ ",fffr1fr:H{"i,:@-"*-,-@#.'; F-::';,ffi- ,;-' os

I lEt";"' LJ /.?\ ..o,- j -c.o!-Y ::'.'''- lll lEl 
*''- El f.] f-J

ljg-$$ (6).*..*, -.;:@:".:-d:F E El 
*''- q" E *

f-P ffi 
@;il*,-ff ff *= 

.'* ry=# =r**
l**":ffi i?^',=ff 

H, l,F{F E eg, $: 6s-#:
|fti,, 

',ffi, 
.0,'+'@ *-;: L:J ;:'.F-,',.i${ii1$ 1 ;5 H F flg: ,#r

lr*:,d6""'o'@ 
-':: *illi*" ."---$'ffi il -El. 

*''' - sr':illl: :II*:

l;.*'X {pjx7 u"' g*g;:H'ffi 
"fi,*$, 

*.[],._ $$.ffil-l :9$ff tt$*'; fi.rg's="* ,*r"i H'-p.,_I llff: ;:::- c'r'

l&"* @@*;!: S:s%H1" E :*: ilr- rili- 
.';-

lF *"F:F.d*#,-*g- 
-'lr"- 

EEE -.,.i*;| 'ili- =:fr:*b 
I--- ' ':sor r@q EEi:;,,,

cRtoo

cRa0t
- t5Y

! toK'z LPF
I LalS Lat6 r.r

1,tuT.-:rfdi
! 1.0., .o, c{z!r l.Olt .ol9 .08?
| ff. F
! lu'l]'tll,ilst&l
ls+t

A3
h-p pc.t flo t560l-6650!

r0lt

ln ordsr fq wavestupas to be vafid, Ll3 rrust b€
drlvon higfi ltwn-on ststo is bd. fHs b don€
TggI -€agty udng ,.SW|TCH... Soe paragrapilr
6-28 lot hsrrucrbns on using -SWTC!|-.-

nr
Rsfer to dro S€wico Group tcrt fs disassemuv
hsttuctioF to asat8ss O|b drcuh bor'.t.

mrt

ReJer to Appgndx I fs lC dagranra and rrulr
tabtes.

I
I

I

I
I

Bf t&t
aStt t0n
rc asJr

surrnndir t.pr
na2!
130*

I

Figure 6-22. A3 Schematic and Component Locaror
Revision B 655/GSG



a

n
Ll
I
:

.:.

!
q

i

,g

1

to orBr|..tl
{! lF@Grl
la ltrqllu
6 i6glplrnorOt
te &t6lalru!o.{|Q
tr oltrtu
|a tmtn.r|
to e||a|lr.
lo e{rt|'l
lD A$illrer
lo elralol
iods{fliru
to qorol
3 rltan Ltra

E LITT

fo g,t|at||

n o&J|ral

tc |lmltfl
It g{a3lc

tc srcat$

ro crrarrri
3 o+flll3l

rO d.rtlllrd.l
E S{R$l
3 ga3{ltl

lo rEflltl

tof.

- 
rt3V r

tt!.
rl5f r

l!|r
rl51 r

talt
ol5tl I

tOOt

- -tSY r

a8B
-tSl r

6?00

Laoo

ta0t

- ot5tl r

tC0r

- otSUr

tltt

--l5I I
tO!.

- 
ol$t r

lOat
etil 1

illlt
olSY r

lga.
-.tsf r

l$lr
- -l5Y

t
t!!t
- -l'Y

I

!t-
ot3Vr

F-
I

I

I
t'
I

ryrt

F'$ffig.ffi+gtt+-ffi

ffirufigf,ry;r.ffi
l- #g'€_s Sffiffi",

t-e P*t itrr*r-.",o'

tgc

R&t !o r|:sarftc Grqp rcn tc dlalcctttly
firtrrdm !o tccGcs$bchoril bord'

rrt

Schr o AgP.le e !r |C drgam .nd rrudr
td00.



Model 35601A

SERVICE GROUP TWO

A4 BOARD: HIGH FRE0UEIiICY IIITEBFACIIUG

6.46. rilTRoDUCTtoil

The main stgnd path begins at J8 on the front panel (G40MHz Input Signal). It then p:rsses
through Relay K2, where an alternate calibration signal can be switched in. The main signal
then passes through Kl into a coaxial bypass path. C5 and C33 are high frequency return loss
compensation capacitors. Finally, the signal goes through Kl2 to the output connector J5,
which goes to the 50O input of the -hp- 3585A.

This path is used for direct input to the -hp- 3585A, primarily in the Narrow Band Analysis
mode. There is a small amount of insertion loss in this path: approximatety .07d8 at low fre-
quencies, increasing to about .4dB at 4OMIJz The software of the system takes this insertion
loss into account by utilizing a power series equation with experimentally determined coeffi-
cients. These coefficients are an average value for all -hp- 356014 units not for each par-
ticular unit.

This direct input path is also used in the Noise Sideband Analysis mode, again as a direct in-
put to the -hp- 3585A. In this operating mode, the insertion loss of the path is not critical to
the accuracy of the measurement, so no compensation is made for the insertion loss.

6.47. DETAITED DESCBIPTIOTI OF THE A4 EOARD

6-48. lnput Mixers

The inputs used for high frequency Phase Noise measurements are either of two high fre-
quency, doubly balanced, mixers Ul or U2. Ul is preceded by coupling capacitors (Cl-C4) on
each of its two inputs. The capacitors protect the mixer against large DC and low frequency
signals. The lGHz to lSGHz mixer has internal coupling capacitors to provide the same kind
of protection.

6-49. 0ne-Pole lowpass Filter

The output of either mixer is selected by Kl3. This signal, or the signal routed from an exter-
nal phase detector or frequency discriminator through J8, is selected by Kl and routed into
the one-pole lowpass filter. This filter has a cutoff frequency of about 20llMI{Lz; the filter
has a 50O input impedance at all frequencies. In other words, power at frequencies above
?.00,MIJz is dissipated by the resistors in the filter.

6-50. 60MHz lowpass Filter

The next circuit block is a 60MHz Butterworth Lowpass Filter which has a 50O input im-
pedance at all frequencies. A highpass filter with complementary characteristics is connected
in parallel with the low pass filter to provide the constant resi'stance. Power at frequencies
above 60MHz is dissipated in the 47O resistor R20.

Service
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Service Model 356014

6-51. 0verload Detector

The Overload Detector is connected to the output of the 60MHz Lowpass Filter. This cir-
cuitry senses voltages exceeding about 2 volts peak; these voltages could damage subsequent
amplifiers. If the Overload Detector senses an overload, it sets the Overload Flip-Flop Ul lb
on the Phase Locked Loop Control board (A5). The output of Overload Flip-Flop (A5U8e,
pin l0) returns to the 44 Board and drives the common inputs of the gates in U6. If this line
goes low, none of the relays connected to the output of the U6 can be actuated. So, if an
overload exists, Kl, Kl2, Kll, Kl4, and KlO are all de-energized; this sends the overloading
signal into the bypass path and directly to the -hp- 35854. The -hp- 3585A is protected for
inputs up to one watt in normal operation; higher DC voltages cause the -hp- 3585A to
disconnect its input circuitry.

The Overload Detector has both positive and negative peak detectors. The two diodes CRI
and CR6 together with R7l and C14 form a protection circuit for the Overload Detector
itself. CR2 and CR5 are rectifying diodes, and CR3 and CR4 provide temperature compen-
sation for the rectifiers. If either a positive or negative peak, exceeding approximately 2
volts, is detected, either U3A or U3B output is clamped to -15 volts which sets the Overload
FlipFlop. The transistor Q10 is used to ensure that no overload detection can occur if the in-
ternal mixer path is selected. A damaging signal connot be sent through the internal mixer
path, so the overload circuitry is not needed under these conditions.

6-52. 2MHz towpass Filter

Following the 60MHz Lowpass Filter is a 2MHz Lowpass Filter which is switched in for
phase detector measurement frequencies below 95MHz. The 2MHz filter has a complemen-
tary highpass filter connected in parallel with it; power at frequencies over 2MHz is
dissipated in R34. The output of the 2MHz Filter is fed to relay Kll in the normal path, i.e.,
KllB is normally closed and Kl4B is normally open. The signal then goes through Kl2 to the
-hp- 35854. This path is used for all calibration measurements for Phase Noise; and also for
Phase Noise measurements when the phase fluctuations are longer.

6-53. 40dB Amplifier

Where greater sensitivity is required in normal operation of the Phase Noise mode, the 40dB
Amplifier is switched in with Kll and Kl4. This provides a gain of 100 to the emitter of Q9.
Also at this point, a 49.N ohm back-match resistor feeds the -hp- 3585A through Kl4 and
Kl2 so that the gain into the 500 load is 34d8. At the input of the amplifier there is a l/16
amp fuse F2. This fuse is intended to burn out if a fast, large transient is applied. A large
current will flow through F2, Ll6, and into the clamp diodes CRI I , 12, 13, and 14. If the
transient is sufficiently large and fast, the fuse will blow; if the transient is not large and fast,
the overload detector will disconnect the relays (as previously discussed) and prevent the fuse
from blowing. In the 40dB amplifier, the inputs are protected by the diodes until the fuse
can burn out or until the overload circuitry shuts down the input signal in the case of an
overload.

The amplifier has two parallel circuit paths, a high frequency path and a DC path. The
signals are diplexed between these two paths by C28 and Ll6; the approximate cutoff fre-
quency is l70Hz. All signals above l70Hz pass through the high frequency section of the
amplifier; all signals lower than l70Hz go through the DC path. C28, Ll6, R54, and R5l are
chosen or set so that the input impedance of the amplifier is approximately 43 ohms. The

,ri:r1$
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Model 356014

resistance of F2 is approximately 7 ohms; so the signal from the Lowpass Filters and the
mixers is terminated into 50O at all frequencies.

In the AC path, Ql through Q4 form a 20dB low noise amplifier with shunt feedback to set
the input impedance to 43 ohms. This amplifier is AC coupled to an operational amplifier
circuit which sums the AC signals from Q4 and DC signals from U5 (the low frequency
path). This amplifier has 20dB gain and has feedback via R77 and C32. C32 is chosen ro set
the high frequency response in the amplifier. In the DC path, the output is taken from U5
via the low pass filter Ll8, R52, R53, andC27. There is a DC feedback path from the output
of U9 to the input of U5 to set the 43 ohm input impedance of the DC amplifier. The output
of Q9 is a pick-off point for R80 which is used for amplified measurements that are made by
the -hp- 3582A.

6-54. Tracking Generator Input Pads

When K7 is closed Jl sends the -hp- 3585A Tracking Generator output through a 35dB pad
to K5. The signal from K7 can also be passed by K6 to the Phase Locked Loop Conirol
Board (A5) for transfer function mqNurements. The signal may also be sent through K5 to
the succession of 3dB pads and K2 (the calibration relay) into either the bypass path or the
lowpass filter to amplifier paths. After this point, the signal is measured Uittre -hp- 35g5A
and used to calibrate the insertion losses or gains of these various paths so that exact gain
values are available for use by the software.

0-55. Armstrong Modulator Related paths.

If K5 is left in its normally closed position, and if K3, K4, and K2 areactuated, then a signal
from the Armstrong modulator is sent to the -hp- 3585A. The Armstrong modulator srgnal
is used for flatness checks of the Noise Sideband measurement mode. 12 and,J9 on the High
Frequency Board (A4) receive signals from the Phaselocked Loop Control Board (AS). J2
is the output feeding the M ohm input of the -hp- 35854. J9 receives the phase locked-loop
control voltage for the external oscillator being used in the Phase Noise measurement.

6-56. Lagll.ead

The High Frequency Board (Aa) has a lag-lead network which attenuates noise from the
Phase Locked-Loop Control Board above about 3.5 kHz. This consists of the following
components: Ll9, R88, Rl12, R89, and C34.

6-57. Power Supplies

Power supplies for both the High Frequency Board and the Phase Locked-Loop Control
Board come from Jl3 of the A5 Board. The filtering for each supply takes place on the High
Frequency Board. Power is passed to the Phase Locked-Loop Control Board from the High
Frequency Board via A5Jl and A4JI4.

6-58. Belay Oriuers

All of the relays on the A4 board are actuated by Darlington transistor relay drivers. Each
relay driver has additional filtering. RF filtering at the relay consists of either two resistors
and two capacitors, or two inductors and two capacitors. In several cases, the relays are
operated such that when one relay in a circuit path is closed, the circuit path is compleied by
another relay being open. In this way, when one relay is activated, thJother is deactivated
and combined power consumption of the two relays remains constant.

Service
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0.5g, Making Phase lloise Measurements with Voltage Gontrol,the l2dB Amplifier

In order to make Phase Noise measurements on oscillators from 5MHz to l8GHz, a phase

locked loop must be established between the reference oscillator and the oscillator under
test. Either of these oscillators may be voltage-controlled. In this case, a frequency colrec-
tion signal (from the output of a Mixer on the A4 Board) must be provided for the voltage-
controlled oscillator. The output for this phase locked-loop control is taken from the output
of K9, the Z}lHz Lowpass Filter, or the 2MHz Lowpass Filter blpass. The signal at this
point passes through an inductor and fuse Fl (which protects U4 when K10 is closed). The
clamp diodes CR7-10 also protect U4. With KlO closed, Lls and the stray circuit
capacitance form a IMH'Z low pass filter. U4 amplifies the phase error signal by l2dB (a fac-
tor of four) then passes the signal to the Phase Locked-Loop Control Board.

REMOVIilG THE A4 BOABD FOR $ERVICIIIG

When servicing is required, the A4 board may be accessed by following these procedures:

l. Remove the trim strips from the top and bottom of the front panel frame.

2. Remove the retaining screws for the front panel; these are normally hidden by the trim
strips. The front panel assembly should now be easily removable; the various cables will still
be attached, of course

3. The A5 board should be removed by sliding it off the plastic retaining pins and the con-

nector that joins it to the A4 board.

4. Remove the screws securing the stainless steel cover to the back of the front panel

assembly.

5. Now that the A4 board is accessible, the A5 board may be plugged into the A4 board

using the right angle connector (-hp- part number 035601-66508) provided in the accessory

kit (-hp- part number 035601-84401).

The A4 board may be tested while in this configuration, although you may experience some

difficulty in identifying some of the components. If this is the case, or if a component on the

board needs to be replaced, the A4 board may be removed by continuing with the following
step:

6. The 44 board is removable from the front panel assembly by removing the nuts from
the front panel connectors. To do this, use the nut drivers with the protective plastic inserts

that are available as accessories (9/16" nut driver and protector 87204008 and 8710-0560;

5/16" nut driver and protector 87204fr)3 and 8710-0559).

CAUTION

Moke sure to use the nut drivers with protective plastic inserts to
remove the nuts from the front panel connectors. Failure to do this
witt probably result in'cosmetic damage to the front panel finish.
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SERUIGE GROUP THREE

A5 B0ARD: PHASE I0CKED t00P c0NTR0t

6.60. DETAITED DISCUSSIOII| OF THE A5 BOARD

6-61. 0 to 28dB Amplifier in 4dB Steps

The phase error signal from the High Frequency Board (A4) is amplified in two adjustable
gain stages. The first amplifier includes Ul3 as the amplifier. The combination of U2 and a
resistor network comprise the feedback to provide the desired gain. The output of Ul3 is
clamped by CR2 and CR4 to ensure that the voltage at this point never exceeds 6 volts; this is
done to avoid damaging the CMOS multiplexer U2. The three control lines, pins 9, 10, and
ll of U2, select the feedback resistance for Ul3. The gain is set in 4dB steps from 0 to 28dB;
eight steps are possible. Following Ul3 is a 6dB attenuator consisting of two resistors, R94
and Rl3.

6-62. 6 to 20dB Amplifier in 2dB Steps

Ul4 can have a gain ranging from 6-Z)dB in 2dB steps. The output of Ul4 is fed back via
R22; this provides 6dB attenuation to the junction of CR7 and CR8. This point has been
clamped at !6 volts to protect the CMOS Multiplexer U3. Pins 9,10, and ll of U3 select the
feedback resistance for U14. This provides eight gain steps, from 6dB to 20d8, in 2dB steps.

6-63. 5 Uolt Detector and Integrator

Following the 6-2@8 Amplifier, a comparator circuit detects if the input or output of the in-
tegrator Ul5 exceeds +2.1 volts. If the voltage at the input or output of Ul5 exceeds 2.1
volts, the Out-of-Lock Flip-Flop will be set; this closes a switch around the integrator
capacitor on U15..(i.e., The integrator becomes a unity gain amplifier when the 2.1 Volt
Detector trips.) It is assumed that if the voltages at this point have exceeded + 2.1 volts, the
loop is either out of lock or on the verge of being out of lock. Therefore, if the voltage ex-
ceeds t2.l volts, the Out-of-Lock Flip-Flop is set and the the LED on the front panel label-
ed "OUT OF LOCK TRIPPED" is turned on.

6-64. Front Panel Meter

Following the Integrator is a meter which is mounted on the front panel. This meter
dicates whether or not the control voltage being sent to an external oscillator is in an accept-
able range. In particular, it warns the user when one of the oscillators is drifting (before the
phase locked-loop unlocks). The meter also indicates a quadrature phase relationship be-
tween two signals sent into the input mixer when Phase Noise measurements without voltage
control are being made.

Service
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6-65. Summing Amplifier

If the phase locked loop is to be operated, the switch U7B is closed. Two gains are available
(depending on whether or not UITC is actuated) at the summing junction of op-amp UlgA.
This Summing Amplifier combines the error-signal for the phase-locked loop (which comes
from Ul5A) with the signal from the Digital-to-Analog Converter. This provides a DC off-
set at the output of Ul9A. Also summed at the Summing Amplifier is the Noise Source from
the -hp- 35824 (if desired) or the Tracking Generator signal from the -hp- 3585A. The addi-
tion of the noise source or the tracking generator permits the measurement of the error func-
tion of the closed phase-locked loop. This enables the calculation of the correction factors
used in Phase Noise measurements. The calculations are based on the actual dynamic condi-
tions of the phaseJocked loop when it is closed.

At the output of the Summing Amplifier Ul9A, a signal is sent to the IMO input of the -hp-
3585A for transfer function measurements at frequencies above a few hundred Hz. The out-
put of the Summing Amplifier also provides a signal for channel B of the -hp- 35824 for
transfer function measurements below a few kHz.

6-66. Wein Bridge 0scillator

Also connected around the summing amplifier is the Wein Bridge Oscillator Ul5D. The
Wein Bridge Oscillator operates at a frequency of approximately l.6Hz. When the phase-

. locked loop is open, sufficient gain exists in Ul9A for the Wein Bridge Oscillator to operate.
The Wein Bridge Oscillator provides a searching signal for the external oscillator. When the
phase-locked loop closes, Ul9 appears to the Wein Bridge Oscillator to have very low gain;
therefore the Wein Bridge Oscillator does not operate.

6-67. 0scillation Detector

If the Wein Bridge Oscillator is operating, its output is split into two components, each 90
degrees apart from the other. These components are converted to provide a four-phase
signal to diodes CRl4, 15, 16 and 17. This signal is rectified by UISC and used as an indica-
tion that the loop is unlocked with the Wein Bridge Oscillator searching. This signal also sets
the Out-of-Lock Flip-Flop UllA.

6-68. Lagllead lletwork

The output of Summing Amplifier is fed to aLag/Lead frequency compensation network
consisting of R25, C8 and various resistors selected by the CMOS multiplexer U4. The
Lag/Lead resistor is selected by U4; this is determined by the software. The software deter-
mines this by the characteristics of the external oscillator within the phase-locked loop.
Ul5B is a buffer for the Lag/Lead. network.

6-69. 0 to 20 dB Attenuatorl0utput

The Lag/Lead Network is followed by 0 to 2@B attenuator. The phase-locked loop error-
signal is finally sent to the external oscillator via pin 2 of Jl on the A5 Board.
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6-70. FET Switch Drivers

All control signals from the HP-IB Interface board (At) for both A4 and A5 boards are
sent, via AlJ2 and a 50 pin cable, to J2 on the A5 board. The control signals used on the 44
board are simply passed from Jl of the A5 board to Jl4 of the A4 board. The control signals
that operate the CMOS devices of A5 (U2, U3, U4) are tied to + 5 volts with resistor pack
R89. The + 5 volts is necessary to guarantee that the CMOS will be switched properly. All
the control signals that operate the FET switches of A5 (U5, U6, U7, Ul?) are inverted with
U8, U9, and UlO so that any FET switch will be opened when its control line is low.

0-71. 0verload Flip.Flop

The Phase-Locked Loop Control Board (A5) contains Overload Flip-Flop UllB. If an
overload occurs, Jl pin 7 is pulled low which pre-sets Ul lB; the Q output (pin 9) goes high.
This output is inverted with U8E and sent to the A4 board where it disables some of the relay
drivers. The inverted output of Ul lB (pin S) is sent to Ql to drive the front panel overload
indicator.

6-72. 0ut-of-Lock Flip-Flop

The Out-of-Lock Flip-Flop is UllA; it operates the "Out-of-Lock" indicator on the front
panel. In additiori, Ul lA closes UITD to short the capacitor of the Integrator. The output
of UllA is then inverted with U8D; this line controls UITD and can be clamped to ground by
Q3. This is done by the same line that controls U7B (which closes phase lock loop). If the
phase-locked loop is open, the control line feeding U7B is high. This causes Q3 to saturate
and guarantees that the integrating capacitor is always shorted by Ul7D. Then, if the soft-
ware toggles the flip-flop UILA, the "Out-of-Lock" light will be out yet the integrating
capacitor will be shorted. This permits the meter to read correctly when there is no phase-
locked loop. The meter then indicates the quadrature on the input mixers by a reading of
zeto.

6-73. Digital to Analog Gonverter

The D-to-A converter Ul takes its inputs directly from the HP-IB Control board (Al). The
output is converted from current to voltage by tJl2A; IJIZB inverts this signal. UITA and
UITB select a positive or negative voltage to be connected to the summing node of Ul9A.

REMOVIIUG THE A5 BOARD FOR SERUIHilG

When servicing is required, the A5 board may be accessed by following these procedures:

l. Remove the trim strips from the top and bottom of the front panel frame.

2. Remove the retaining screws for the front panel; these are normally hidden by the trim
strips. The front panel assembly should now be easily removable; the various cables will still
be attached, of course.

3. The A5 board should be removed by sliding it off the plastic retaining pins and the con-
nector that joins it to the A4 board.

4. The A5 board may be plugged into the A4 board
part number 035601-66508) provided in the accessory

using the right angle connector (-hp-
kit (-hp- part number 035601-84401).
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SERUICE GROUP FOUR

Al BOARD: HP-IB llUTEBFAGlilctP0WER SUPPTY

6.74. tilTR0DUCTtoil

The purpose of the Al board is to drive the lines that control switches in the rest of the -hp-
35601A. These lines are latched on the Al board in IC's Ul through U5 and U8 through
Ul2. The latches can be loaded manually or via the HP-IB. All the lines have a high-true
logic definition except for the HP-IB lines at J4.

6.75. IIETAII.ED DESCRIPTIOTI OF THE AI BOARD

6-76. Power Supply

The power supply has a typical configuration: transformer, rectifiers, filters, and regulators.
The regulators are simply integrated circuit regulators. Diodes CR8, CR9, and CRI l-CRl4
protect the regulator ICs. LEDs CRl5-CRl7 indicate that the supplies are working.

6-77. Start-up of the Al Board.

When the power supply is turned on, Cl4 will charge slowly through Rll. This forces the
reset line to remain low for a period of time, allowing the board to preset. Rll and Rl2
determine the final voltage at the input of U4A. Cl3 and CR6 force Cl4 to discharge quickly
when the power is removed.

6-78. Local 0peration

SW3 determines the latched data as well as the latch number. The most significant bit of
SW3 determines whether the other bits of SW3 comprise data or a latch number. When SW3
bit 8 is open (i.e., a logic level of 1), SW3 is in the data mode; when bit 8 is closed(g), SW3
determines the latch number. SWI determines whether Ul7, Ul8, and Ul9 select data from
SW3 or the HP-IB.

For manual operation, SWI must be closed. When SW3 bit 8 is closed, closing SW2
generates a latch pulse that controls Ul7 via Ul9, U28C, andlJ2?,l). This latches the latch
number, set by SW3 bits 7 through l, into Ul7. The output of Ul7 is then decoded by Ul6
and Ul5 to select the correct latch to send the data pulse to. A data pulse is generated when
SW3 bit 8 is open and SW2 is closed; it is sent to the appropriate latch via lJl9, U22, and
Ul6 or Ul5. The latch number is displayed by CR2-CR5.

Refer to the Appendix at the end of this manual for detailed information on operating the
-hp- 35601A locally.

E-79. Bemote 0peration
The latch portion of the Al board works the same in the remote mode as it does in the local
mode. However, in the remote mode, the input to the Data Selectors is from the HP-IB and
the load data pulse is generated by the Handshake circuitry.

Service
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NOTE

HP-IB input lines hove a low true logic definition.
The signak denoted with ' 'are HP.IB control lines.

When the Al board is addressed to listen or the 'ATN' line is true (low), the Al board must
do a three-wire handshake to get data from lines 'DIOI' through 'DIO8'. This is done using

the 'NRFD' and 'NDAC' lines which are driven by the Handshake circuitry

6-80. Handshake

Three R-S flip-flops, each consisting of gates, are included in the circuit; for this discussion,
these will be defined as FFl, FF2, and FF3. FFI consists of U32A and U32B where pin 4 is
defined as Ql. FF2 consists of U32C and U32D where pin 13 is defined as Q2. FF3 (the ad-
dressed flip-flop) consists of U27B and U25D with the Q output (defined as LADS) at pin 8.
Figure 6-25 shows the timing relationship of the handshake signals; Figure 6-26 is a state
diagram of the events in the handshake which shows the outputs of FFI and FF2 (Ql and

Q2) as their inputs vary.

The output of U33A is pin 4 and defined as MONOI. The output of U33B is pin 5 and de-
fined as MONO2. U33A is triggered by a positive-going edge on pin 3; the monostable signal
(MONOI) has a period of 0.5 O sec. U33B is triggered by a negative-going edge on pin l0;
MONO2 has a period of 0.5 O sec.

The next state of FFI and FF2 is determined by the HP-IB handshake signals, MONO2, and
the present states of FFI and FF2. These flip-flops are driven by U24, V29D, U29C, and
U28D. NDAC is generated by U26C and is determined by this expression:

NDAC':DACoMONO?

DAV is generated by U26B and is defined as follows:

DAV : 'DAV' o ('ATN' + LADS )

RFD is generated by FFI and is equivalent to Ql; DAC is generated by FF2 and is equivalent
to Q2.

i

DAV='DAV'('ATN+LADSI

,DAV'

MONOr

MONO2

o2

'DAC'- O . Mz

Figure 6-25. Timing Diagram for HP'IB Handshake
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After start-up, RFD is normally set high ('NRFD, = l) and DAC is set low ('NDAC, =0);
this is state l0 in Figure 626. When the HP-IB talker sees this, it will put data on lines
'DIOI' through 'DIO8', wait for the lines to settle, then set DAV high (the HP-IB line
'DAV' = 0). When the handshake circuitry sees DAV = l, it will go to state (X), set RFD low,
and trigger MONOI. After 0.50 sec, MONOI will trigger MONO2. If DAV is still high, the
circuitry will go to state 0l; it will keep RFD low and set Q2 high. MONO2 will generate the
latch pulse to either Ul7 or one of the control latches depending on the state of DIO8. At the
end of MONO2, the data has been latched, so 'NDAC' is set high. When the listener sees
this, it makes 'DAV'(the HP-IB line) high; DAV (U29 pin 8) goes low. \Mhen the circuitry
sees DAV go low, it returns to state l0 via state 00. At this point, the handshake is ready for
another cycle.

NOTE

The latch pulse is only allowed when DAV b tnte and ATN b
false, as determined by U22B and U22A. At start-up, the board
will go to state 0I if DAV is true. This case should never exist, but
is defined to avoid any system hang-up.

6-81. Addressing the Al Board.

Addressing to listen occurs when the talker sets the Listen Flip-Flop. First, the talker sets
'ATN' true (low) and 'DIOI' through 'DIOS' to the address of the -trp- gsoota. 'DIO6, is
set true, and 'DIO7' is set false; this is HP-IB convention. The Al Board compares the data
on the'DIOI' through 'DIO5'to the address of the -hp- address. This is accomplished with
U23 and U3l which also checks that 'DIO6' is true. U2gA checks that 'DIO7' is false. If a
true comparison exists, U3l pin 6 gets high. (far out) When an address comparison exists,
and DAV is set true with ATN true, as determined by U29B, the address ftip-flop (FF3) will
be set by a pulse from MONO2 to UzgA pin 2.

The Al bo?rrd can be unaddressed in three ways:
l. At start-up with a reset pulse.
2. By'IFC' being set true by the talker.
3. When the unlisten command is sent. This is detected by U30.

When the board has been addressed to listen, LED CRI is turned on by U2lE and the front
panel ADDRESSED indicator is turned on by lI2lF.If SWI is set to REMOTE and the
board is unaddressed, the data lines to the control latches are disabled by U25D. This is done
to prevent digital noise from leaking to the rest of the instrument because of poor isolation
from the control latches. The control latches have a different power supply for the same
reason.

Service
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STARTUP

,RFD' : 1
,DAC' - Q

'RFD' - Q

'DAC' = 0

Ol:1
o; -a

Ol -flo; -a

DAV ='DAV' ('ATN' + LADSI

U33 is positive
edge triggered

01 -Q
02:1

Figure 6.26. Flowchart for Al Handshake Gircuitry
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6.82. TROUBIESHOOTIIIG THE DIGITAI CIBCUITRY OF THE AI BOARD

This troubleshooting procedure should be used when the Digital Signature Analysis Test
(test 18 from the Automatic Tests and Adjustments) completely fails, or when the -hp-
35601A is not responding to HP-IB command. These symptoms indicate that the handshake
is not occurring; use the following procedure when this o"curc. If all of the tests pass, the Al
Board should be able to handshake with HP-IB.
a. Disconnect the HP-IB cable and do the following:

l. check that 'DIol'through'DIo8', 'ATN', 'IFc,, and ,DAV, are biased at about
2.4v (TIL logicat hieh).

2. Ground 'DIOI' through 'DIO8' at the inputs of U7 and Ul4; check for the correct
levels at the output of U20.

3. Ground 'ATN', 'IFC', and 'DAV'; check for the correct logic levels as far as
possible.

4. Switch each HP-IB select code switch and check for the correct levels at inputs of
U23 and U3l.

b. Cycle the power and check that the start-up sequence works by doing the following:l. Check start-up pulse with scope atll34 pin 4.
2. Check address flip-flop (FF3) U25 pin g for a low.
3. Ensure that Ql is high and e2 is low.
4. check that the ADDRESSED indicator on the front panel is off.

c. Ensure that the address flip-flop (FF3) will set and that the handshake works by doing the
following:

l. Set the HP-IB address switches to 0@01.
2. Ground'DIOI', 'DIO6', ,DAV', and ,ATN,.
3. Check that el is low and e2 is high (changed states).
4. Check that 'NRFD'is low and'NDAC'is high.
5. check that the ADDRESSED indicator on the front panel is on.

d. Check that the address flip-flop (FF3) will stay set and that the rest of the handshake
works by doing the following:

I. Remove the ground from'DAV'.
2. Check that Ql is low and e2 is high.
3. Check that ,NRFD, is high and jNDAC, 

is low.
4. check that the ADDRESSED indicator on the front panel is still on.

e. Check.ATN operation by doing the following:
l. Remove the ground from 'ATN'.
2. Ground 'DAV', then remove the ground.
3. Check that the address flip-flop (FF3) LED is still on.
4. Check that the latch state LEDs L0-L3 are l0@.
5. Move the ground from 'DIOI'to 'DIO2'.
6. Repeat step 2.
7. LO-L3 should be 01fr).
8. Move the ground from 'DIO2, to ,DIO3,.
9. Repeat step 2.

10. L0-L3 should be @10.
ll. Move the ground from 'DIO3' to 'DIO4'.
12. Repeat step 2.
13. L0-L3 should read 0001.

Service
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REMOUIilG THE AI BOARD FOR SERUICITIG

When servicing is required, the Al board may be removed by pulling up all of the black re-

tainer pins. After this, the board may be placed vertically (for ease of testing) by rotating the
board toward the back of the instrument and inserting the bottom edge and the side edge in-
to the plastic holders provided. You may desire to remove a few cables to facilitate the
rotating of the board.

6-76
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SERUIGE GROUP FIUE

A6 B0ARD: f 0 MHz SWITCHIIi|G

6.83. OESGRIPTIOTI OF THE A6 BOARD

The .{6 board takes the l0MHz reference output tiom the -hp- 3585 at + lOdBm and pro-
vides a + l6dBm reference output for the -hp- 3@7 system. It also provides a + lOdBm
lOMHz signal for the Armstrong Modulator and it provides a -3dBm signal which is used by
the -hp- 35601A3 board in the Narrow Band Analysis mode.

REMOUIIIG THE A6 BOARD FOR SERVICIilG

When servicing is required, the A6 board may be accessed by removing the cover of the
shielding box labeled "l0MHz Switching".

Service
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SERUICE GHOUP SIX

A7 B0ARD: ARMSTR0TI|G M0DUIATOR

6.84. DE$CRIPTIOil OF THE A7 BOARII

One input to the Armstrong Modulator is a + lOdBm lOMHz which comes from the A6
board (l0MHz Switching). The output of the Armstrong Modulator is either AM modulated
lOMHz or PM modulated l0MHz. The modulating signal is the -hp 3582 noise source,
which has a flat frequency response to 25kHz.

Upon entering the A7 board, the lOMHz is quadrature-split into two signals. One l0MHz
signal drives the mixer while the other l0MHz signal goes through a 29dB pad to a power
combiner.

The other input to the Armstrong Modulator is the -hp- 3582 noise source; this source can be
DC offset. The output of the mixer can then be selected as the output of the A7 board. The
output of the mixer can also be fed to the power combiner and summed with the 90 degree
shifted lOMHz. In this case, the output of the power combiner is the output of the A7
board.

If a PM spectrum is desired using a l0MHz source, the following happens. The l0MHz ini-
tially goes through the 90 degree power splitter. One of the l0MHz signals goes through the
doubly balanced mixer and is mixed with the -hp- 3582 noise source. The suppressed carrier
output of the mixer is summed with a 90 degrees phase shifted carrier, is in the power com-
biner and phase modulation is generated. AM is generated by mixing the lOMHz signal with
the DC offset Noise Source of the -hp- 3582. The output of the mixer is then AM modulated
lOMHz.

The result from this is a flat AM or PM noise spectrum about a l0MHz carrier. If this AM
or PM modulated lOMHz is fed into the -hp- 3047 system, the output would be a flat AM or
PM noise plot.

REMOVIilG TIIE A7 BOARD FOR SERUIGIIIG

When servicing is required, the A7 board may be accessed by removing the cover of the
shielding box labeled "ARMSTRONG MODULATOR".

Service
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Model 356014 Appendix A

APPETIIDIX A

Operating the -hp- 35601A Locally

This appendix outlines the procedure for controlling the state of the -hp-35601A using the
switches on the Al board. Normally, the easiest way to control the -hp-35601A is with a
computer and the program "SWITCH" (see Section V). In the case ivhere the.handshake
circuitry of the Al board is not working, or computer is not available, the 356014 may skill
be controlled in the following manner:

o Set switch SWI to the LOCAL position (closed). SWI must remain in this position while
controlling the 35601A in the local mode.

o Set switch SW3, bit 8 to the 0 position (closed). With bit I in this position, bit$ I through
7 of SW3 determine the latch selected when SW2 is switched to the load position and back.
See Table A-l following this discussion for the states of bits I through 7 necessary to select a
particular latch.

o After the latch has been selected, set switch SW3 bit 8 to the I position (open). With bit 8
in this position, bits I through 7 of SW3 determine the states of the bits in the latch selqcted
in the previous step, when SW2 is switched to the load position and back. See Table A-l
following this discussion for the function of each bit in the latch. This may be a difficult step
because in order 

-to 
chaqge only one bit.in a latch, the previous states of the other six bits

must be entered in addition to the state of the changed bit. In other words, it is impossible to
enter the state of only one bit in a latch; the states for all bits in a latch must be entered.

Note that in the turn-on state of the 356014, the output of each latch bit is zero. These states
correspond to the switch positions shown in the block diggrams in Section VI and in Figure
A-1. The states of the switches and'relays (K's, S's, & L's) may be changed from those in the
block diagrams by loading the appropriate latch number and latch bits as shorrn in Table
A-1. The absolute DA€ voltage is prograrnmed with eight separate bits (0 through 7). The
sign of the DAC voltage is programmed either positively or negatively by setturg triln tiie ap-
propriate bit. The remaining bits set the gains, attenuations, and lead,4ag number. Again,
the turn-on states for all these bits are zero.
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fThe x's in this column are not "don't care" stat€s; these states should correspond to th€ previous states of the latch.
li.€. Every bit in a latch must be entered again even if only one bh is being changod.l The A's may be eith€r 1 or O; in the
turn-on state, all A's are O.
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Table A-1. Latches and Latch bits for Gontrolling the -hp- 35601A Locally

"swtrcll"
Function

Ioadad
tatch
{sw3l

'loadsd
[ateft
Bits

tswst

[atch
Rsf.

Dsig.
(Al boardl

"swlTGH"
Function

toadad
Iatch
tswSl

'loaded
Latch
Eits

tsw3l

Iatch
Ref.

Desig.
(Al boardl

K1
K2
K3
K4
K5
K6
K7
K8
K9
Kl0
K11
Kl2
Kl3
Kl4
S1
S2
S3
s4
S5
S6
S7
S8
FO

F1

F3

LO
L1
L2
L3
L4
L5
L6
L7
L8
L9
110
Ll 1

Ll2

(876543211
oxxxool 0
oxxxoool
oxxxoool
oxxxoool
oxxxoooo
oxxxoooo
oxxxoooo
oxxxol 00
oxxxol 00
oxxxol 00
oxxxool 0
oxxxool 0
oxxxoool
oxxxool o
oxxxl001
oxxxoool
oxxxoooo
oxxxoooo
oxxxool 0
oxxxool 0
oxxxool 1

oxxxool 1

oxxxl 000
oxxx 1 001
oxxxl 000
oxxx1001

or
oxxxl000
oxxx1001
oxxxl 000
oxxx1001
oxxxl 001
oxxxl000
oxxxl 000
oxxxol 1 1

oxxxol 1 1

oxxxl 001
oxxxol 1 1

oxxxl001
oxxxol 1 1

oxxxol 1 1

oxxxol 1 1

oxxxl 000
oxxxl 001

(876 543211
l xxxxAxx
l xAxxxxx
l xxxxxAx
l xxxxxAx
l xxAxxxx
l xxxxAxx
l Axxxxxx
l Axxxxxx
1 Axxxxxx
l xxxxAxx
l Axxxxxx
l xxAxxxx
l xxxAxxx
l Axxxxxx
l xAxxxxx
1 xxxxxxA
l xxxAxxx
l xAxxxxx
l xAxxxxx
l xxxxxAx
1 xxxxxxA
l xxxxAxx
1 xoxxxxx
1 xxxOxxx
1 xOxxxxx
1 xxx 1 xxx

1 x 1 xxxxx
1 xxxOxxx
1 x 1 xxxxx
'l xxx 1 xxx
l xxxxAxx
l xxAxxxx
l Axxxxxx
l xxAxxxx
1 xxxxxxA
l xxAxxxx
l xxxAxxx
1 xxxxxxA
l xxxxxAx
l xAxxxxx
l xxxxAxx
l xxxxAxx
l xxxxxAx

u11
U5
U5
u5-
vI2
u12
ul2
ul0
ul0
ul0
u11
ul 1

U5
ul 1

U1
U5
v12
u12
u11
ul1
U4
U4
U8
U1
U8
U1

U8
U1
U8
U1
U1
U8
U8
U9
U9
U1
U9
U1,

U9
U9
U9
U8
U1

Ll3
114
115
116
Ll7
L18
119
L20
L21

DAC Bits
o
1

2
3
4
5
6
7

positive
negative

GAIN 1 Bits
o
1

2

GAIN2 Bits
o
1

2

LEAD LAG Bits
o
1

2

ATTEN1 Bits
o
1

2
3

ATTEN2 Bits
o

oxxxl 000
oxxxl000
oxxxl 000
oxxxol 1 1

oxxxol 1 0
oxxxol 1 0
oxxxoooo
oxxxoooo
oxxxool 1

oxxxol 01
oxxxol 00
oxxxol 00
oxxxol 00
oxxxol 01
oxxxol 01
oxxxol 01
oxxxol 01
oxxxool 1

oxxxol 00

oxxxol 01
oxxxol 01
oxxxol 1 0

oxxxol 1 0
oxxxol 1 0
oxxxol 1 0

oxxxool 1

oxxxol 1 0
oxxxl 001

oxxxoool
oxxxool 0
oxxxoool
oxxxoool

oxxxool 1

l xxxAxxx
1 xxxxxxA
l xxxxxAx
l Axxxxxx
l Axxxxxx
l xAxxxxx
1 xxxxxxA
l xxxxxAx
l xxxxxAx

1 xxxxxxA
l xxAxxxx
l xAxxxxx
l xxxAxxx
l xxxxAxx
l xxAxxxx
l xxxAxxx
l xxxxxAx
l Axxxxxx
l xxxxxAx

l Axxxxxx
l xAxxxxx
l xxxxxAx

1 xxxxxxA
l xxxAxxx
l xxxxAxx

l xAxxxxx
l xxAxxxx
l xxxxAxx

l Axxxxxx
l xxxAxxx
l xxAxxxx
l xxxxAxx

l xxxAxxx

U8
U8
U8
U9
U2
v2
u12
ul2
u4

U3
ul0
ul0
ul0
U3
U3
U3
U3
U4
ul0

U3
U3
v2

U5
ul 1

U5
U5

U4

U2
U2
U2

U4
U2
U2

A-2
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APPEIIIDIX B

ITTEGBATED CIRCUIT DIAGRAMS AilD TRUTH TABIES

Al Board: Ul, U2, U3, U4, U5, U8, Ug, UlO, Ul I , VlZ
-hp part number 1820-173O
mfr. part number SN74LS273N

A1 Board: Ul5, Ul6
-hp- part number 1 82O-1 21 6
mfr. part number SN74LS138N

Al Board: U17
-hp- part number 1820-1 444
mfr. part nuirber SN74LS298N

Oao, Obo, etc. = the level of Qa, Ob, etc. entered
on the most recent negative-going transition of the
cfock input.

\A 8 C71GlA Gl8 Glt Yl

-1/- 
---qrr}arY

Y0 Yt Y2 Y3 Y4 V5 16

HHH
HHH
HHH
HHH
HHH
HHH
LHH
HLH
HHL

HH
HH
HH
HH
LH
HL
HH
HH
HH

HH
HH
LH
HL
HH
HH
HH
HH
HH

H
H
L
H
H
H
H
H
H
H

x
x
L
H
L
H
L
H
L
H

XX
LL
LL
LH
LH
HL
HL
HH
HH

XH
LX
HL
HL
HL
HL
HL
HL
HL
HL

OUTruTS DATA
IK)RO.|NruTvcc 06 oB oc oo'ctocrsEtccr cl

oAo6ocoe.ins

Ai2 Cl

0a At 8t c2 D2 0l

al bl cl dl
a2 b2 c2 d2
Oao Obo Oco Qdo

w0Btt
SEt EGT ct0ct(

L -edge
H -edge
XH
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A1 Board: U18, Ul9
-hp- part number 1820-147O
mfr. part number SN74LS157N

INPUTS OUTruT NPUTS OUTruT

4A .lB 4Y 3A S 3Y

sELEcr. rA 
v 

rB , ry .3-_9, 2y cN

|NruTS OUTruT INruTS OUIPUT

Al Board: U2O
-hp- part number 182O- 1 41 I
mfr. part number SN74LS85N

GOIUIPARITG GASGADIflG IflPUTS

A3> 83
A3<83
A3: 83
A3-83
A3: 83
A3: 83
A3=83
A3=83
43: 83
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Model 35601A

A3 Board: U2O 1 , lJ2O7 , ll?:0g
-hp- part number 1g2O-1442
mfr. part number SNT4LS29ON
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Model 35601AAppendix B

A3 Board: U2O2, V2A3
-hp- part number 1820-1277
mfr. part number SN74LS192N
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REGIONAL SALES AND SERVICE OFFICES

NORTH/CENTRAL AFRICA

Hewlett-Packard S.A.
7, Rue du Bois-du-Lan
CH-l 217 MEYRIN 2, Switzerland
Tef: (0221 83 12 12

Telex: 27835 hpse
Cable: HEWPACKSA Geneve

ASIA
Hewlett-Packard Asia Ltd.
6th Floor, Sun Hung Kai Centre
30 Harbour Rd.
G.P.O. Box 795
HONG KONG
Tef: 5-832 3211

After Jan. 7, 1984
47th Floor, China Resources Bldg.
26 Harbour Rd., Wanchai
HONG KONG
Telex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG

CANADA
Hewlett-Packard (Canada) Ltd.
6877 Goreway Drive
MISSISSAUGA, Ontario L4V 1MB

Tel: (416) 678-9430
Tefex: 610-492-4246

MEDITERRANEAN AND
MIDDLE EAST

Hewlett-Packard S.A.
Mediterranean and Middle East
Operations
Atrina Gentre
32 Kifissias Ave.
Paradissos-Amarousion, ATHENS
Greece
Tel: 682 88 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

EASTERN EUROPE

Hewlett-Packard Ges.m.b.h.
Lieblgasse 1

P.O. Box 72
A-1222 VIENNA, Austria
Tef: (2221 23651 10
Tefex: 1 3 4425 HEPA A

NORTHERN EUROPE

Hewlett-Packard S.A.
Uilenstede 475
P.O. Box 999
NL-1 180 AZ AMSTELVEEN
The Netherlands
Tef: 20 437771

SOUTH EAST EUROPE

Hewlett-Packard S.A.
7, Rue du Bois-du-Lan
CH-1 217 MEYRIN 2, Switzerland
Tel: (0221 8li| 12 12
Tefex: 27835 hpse
Cable HEWPACKSA Geneve

OTHER EUROPE

Hewlett-Packard S.A.
P.O. Box
150, Rte du Nant-D'Avril
CH-1 217 MEYRIN 2, Switzerland
Tel: (0221 83 81 11

Tefex: 22486 hpsa
Cable: HEWPACKSA Geneve

EASTERN USA

Hewlett-Packard Co.
4 Choke Cherry Road
ROCKVILLE, MD 20850
Tel: (3011 258-2000

MIDWESTERN USA

Hewlett-Packard Co.
5201 Tollview Drive
ROLUNG MEADOWS, IL 60008
Teh (312) 255-9800

SOUTHERN USA

Hewlett-Packard Go.
2000 South Park Place
P.O. Box 105005
ATIANTA, GA 30348
Tel: (404) 955-1500

WESTERN USA

Hewlett-Packard Co.
3939 Lankershim Blvd.
P.O. Box 3919
LOS ANGELES, CA 91604
Tel: (213) 506-3700

OTHER INTERNATIONAL AREAS

Hewlett-Packard Co.
Intercontinental Headquarters
3495 Deer Creek Road
PALO ALTO, CA 94}04
Tel: (415) 857-1501
Telex: 034-8300
Cable: HEWPACK
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