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SAFETY

This product has been designed and tested according to International Safety
Requirements. To ensure safe operation and to keep the product safe, the information,
cautions, and warnings in this manual must be heeded. Refer to Section I for general
safety considerations applicable to this product.

CERTIF ICATION

Hewlett-Packard Company certifies that this product met its published specifications
at the time of shipment from the factory. Hewlett-Packard further certifies that its
calibration
Standards,
calibration

measurements are traceable to the United States National Bureau of
to the extent allowed by the Bureau’s calibration facil ity, and to the
acilities  of other international Standards Organization members.

This Hewle t-Packard instrument product is warranted against defects in material and

WARRANTY

workmanship for a period  of one year from date of shipment. During the warranty
period, HP will, at its options, either repair or replace products which prove to be
defective

For Warranty service or repair, this product must be returned to a service facility
designated by HP. Buyer shall prepay shipping charges to HP and HP shall pay shipping
charges to return the product to Buyer. However, Buyer shall pay all shipping charges,
duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designed by HP for use with an instrument
will execute its programming instructions when properly installed on that instrument.
HP does not warrant that the operation of the instrument, or software, or firmware will
be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregomg  warranty shall not apply to defects resulting from improper or
inadequate maintenance by Buyer, Buyer-supplied software or interfacing,
unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance. No other
warranty is expressed or implied. HP specifically disclaims the implied warranties of
merchantability and fitness for a particular purpose.

EXCLUSIVE REMEDIES

The remedies provided herein are buyer’s sole and exclusive remedies. HP shall not be
liable for any direct, indirect, special, incidental, or consequential damages, whether
based on contract, tort, or any other legal theory.

ASSISTANCE

Product maintenance agreements and other customer assistance agreements are
available for Hewlett-Packard products. For any assistance, contact your nearest
Hewlett-Packard Sales and Service Office.
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HP 4951A

W A R N I N G S / C A U T I O N S

SAFETY GROUNDING

If this instrument is to be energized via an autotransformer

for voltage reduction, make sure the common terminal is

connected to the earthed pole of the power source.

BEFORE SWITCHING ON THIS INSTRUMENT, the

protective earth terminals of this instrument must be

ccnnected to the protect ive conductor of  the (mains)
power cord. The mains plug shall only be inserted in a

socket outlet provided with a protective earth contact. The

protective action must not be negated by use of an

extension cord (power cable) without a protective con-

ductor (grounding).

Any interruption of the protective (grounding) conductor
(inside or outside the instrument) or disconnecting the

protective earth terminal  can make this  instrument

dangerous. Intentional interruption is prohibited.

HIGH VOLTAGE

Any adjustment, maintenance, and repair of the opened

instrument under voltage should be avoided as much as

possible and, when inevitable, should be carried out only by

a skilled person who is aware of the hazard involved.

Make sure that only fuses with the required rated current

and of the specified type (normal blow, time delay, etc.)

are used for replacement. The use of repaired fuses and the

short-circuiting of fuse holders must be avoided.

Capacitors inside the instrument may still be charged even

if the instrument has been disconnected from its source of

SUPPlY.

Whenever it is likely that the protection offered by fuses

has been impaired, the Instrument must be made

inoperative and be secured against  any unintended

operation.

Adjustments and service described herein are performed

with power supplied to the instrument while protective

covers are removed. Energy available at many points, if

contacted, result in personal injury.

LINE VOLTAGE

BEFORE SWITCHING ON THIS INSTRUMENT, make
sure instrument requirements match the voltage of the

power source.

BEFORE SWITCHING ON THIS INSTRUMENT, ensure

that  the l ine power (mains)  p lug is  connected to a
three-conductor line power outlet that has a protective

(earth) ground. (Grounding one conductor of a two-
conductor outlet is not sufficient.)

GROUNDING

BEFORE SWITCHING ON THIS INSTRUMENT, ensure

that all devices connected to this instrument are connected

t’a  the protective (earth) ground.
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HP 4951A
IEC Symbols

IEC SYMBOLS

9

3

T h e  follownq 1s d hst  “t k e y  I E C  s y m b o l s  u s e d  b y  H e w l e t t  Packard.  A l l  s y m b o l s

a r e  n o r m a l l y  apphed  ddlacerlr  I” t h e  dewce  requ~riny  t h e  s y m b o l  T h e y  s h a l l  n o t

be placed on remo~abie  pdrtr  hkely t”  be detached or  lost

A!

1
-

---

A

”

V A

w

W h

“ A h

Insiructton  M a n u a l  s y m b o l :  I f  n e c e s s a r y .  t” p r e s e r v e  t h e

.,ppara,,,s  from ddmaye  ,t IS necessary for the user to refer t”

the  ,nsfiu~r,or,  mdn~~i.  then  shdll t h e  dppdrdt”s  b e  m a r k e d

wtfh  rhlssymbol  IIEC  348.16~l

Tarrwr><+l  dev,cer  f e d  f r o m  t h e  ,nter~or  b y  hve  voltayes  t h a t

rm,,y be danqerous  when c”nnect,ny  to  or  dwzonnectmg  from

th”se dev,ces  shall be mdrked  wlrh rhe flash shown when the

wrlr,iqe  e x c e e d s  1  K V :  T h e  f l a s h  rhdil b e  r e d  IIEC  348.18~).

Er~!ih  Trrm~ndls  II t h e  use  o f  rhls s y m b o l  f o r  r h e  protective

e.rrrh  te,m,,,al  ,I not  p e r m i t t e d  b y  Nar~onal  S t a n d a r d s ,  ,t ,may

III?  In”dll,ed. for example, by be,“y  placed InsIde  d c~rclc  II EC

34X.18.,1

A C  ~u!rrnf  IIEC  117-1 symbrll No 31.

rx: CUrlAnt  IIEC  117.1,  ryrntml  N o  21

A C  01 U C  c~srent  (IEC 1 1 7 - 1 .  s y m b o l  N o  81

F r a m e  or chaser  c”nnect~“n T h e  harchlny  m a y  b e  c o m -

p l e t e l y  ilr p a r t l y  “mlrted  II t h e r e  16 n o  amblgulty  I f  t h e

h.,rch,mt  ,s o,n,tted.  the l,ne  represent~ny  the frame or  chaws

shall he rhlcker  II EC 11 7-1, symbol No X71.

Amperr:  IIEC  117 4 ,  s y m b o l  N o  3561

VIIII IItC 1 1 7  4 .  s y m b o l  N” 3571

V~,lt,impere  (IEC 11  74 .  s ymbo l  No  3581

Wuit  (I LC  1 1  7 - 4 .  s y m b o l  N o .  360).

W.>tthour  IltC 11 74, s y m b o l  N o  3 6 1  I

Vulr.,m,,watwur  (IEC 11 7 4 ,  rymbol  N o  3621.

H Z H e r t z  IIEC  1174 ,  rvmbol No.  365).

r

Contactor, normally closed. In order to avoid  confusnon  wth

t h e  s y m b o l  f o r  a  c a p a c i t o r .  t h e  distance  b e t w e e n  t h e

hurlLontal  (as  d r a w n  here)  lines s h o u l d  b e  a t  l e a s t  e q u a l  t o

the lenyth  of those 11nes (IEC 117-3. symbol No. 215.21.

In addltlon  the  followmg describes  the “se of Warnmgs,  Cautions  and Notes used

tn HP Automdr~c  Test Svntem  Manuals.

Warnings. cautions and notes.  (All) Warntngs  and cautions  shall precede the text

f” which  each apphes  but notes may precede or  follow apphcable  text depending

~1”  t h e  mdterlal  t o  b e  hlghlrghted  Warmngs.  cautions,  a n d  n”tes  s h a l l  n o t  c”nta,n

procedurdl  steps  n”r  s h a l l  t h e y  b e  n u m b e r e d  W h e n  a  warn!ng.  cautjon.  or  n”te

consists “1 two  or  m”re  p a r a g r a p h s .  t h e  headmy  W A R N I N G ,  C A U T I O N ,  N O T E ,

shall not be repeated above each paragraph. If It IS ever  necessary t” precede a

paragraph  by both a warn~ny  and a note. or  a taut,“”  and a note, etc. they  shall

dppear  IC\  the sequence as noted, namely. wdrn~ngs.  cautions,  notes Such inserts

111 the text shall be short and conase  and be used to emphaslre  important  and

Crltlcifl  I”Str”Ctl”“P.

A n  i,perdi,ng  p r o c e d u r e .  practnce.  e t c .  which.  If n o t

c o r r e c t l y  f o l l o w e d .  c o u l d  r e s u l t  ,n p e r s o n a l  ,n,ury  or

l o s s  o f  l,fe

A n  “perat~ng  p r o c e d u r e .  pract,ce.  e t c .  wh,ch.  If n o t

strictly  o b s e r v e d . c o u l d  r e s u l t  I” d a m a g e  t o .  or

destructjon  o f ,  equipment

N O T E :  A n  “perar,ng  p r o c e d u r e .  condat,on.  e t c .  wh,ch

I, 15 essential  t” haghllyht

Health  hazards precaution  data. (All) When hardrdous  chemlcdls  or  adverse health

f a c t o r s .  m t h e  enwronment  or  u s e  o f  t h e  equipment  c&not  b e  ellmanated.

appropriate  precautionary  requ,rements  shall be ,ncluded
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Figure l-l. HP 4951A Protocol Analyzer

Figure l-2. HP 4951A  Protocol Analyzer Accessories
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HP 4951A
General Information

SECTION I
GENERAL INFORMATION

1 - 1. INTRODUCTION

This manual contains information for the HP 4951A  Protocol Analyzer, the HP 18173A
RS-232C/V 24/the  18174A RS-449 Interface Pod, and the HP 18180A RS-232C/V.24.  Basic
operating and detailed service information are included. Figure l- 1 shows the Protocol Analyzer and
Figure l-2 shows the available accessories. The manual is divided into eight sections and has four
appendixes.

Section I, General information contains specifications and a brief description of the HP
4951A Protocol Analyzer. General information for each of the Interface Pod accessories is
contained in the appropriate appendix.

Section II,  lnstallation gives instructions for setting up the Protocol Analyzer. Installation
information for each of the Interface Pod accessories is contained in the appropriate appendix.

Section Ill, Operation describes basic operating procedures. Operating information for each
of the Interface Pod accessories is contained in the appropriate appendix.

Section IV, Performance Verification details the test procedures that verify instrument
performance. The complete Performance Verification procedure is contained in this section with the
applicable tests repeated in the appropriate appendix.

Section V, Adjustments gives procedures for making all adjustments to the Protocol Analyzer.
There are no adjustments to make on the Interface Pods.

Section VI, Replaceable Parts provides information required to order all parts and
assemblies for the HP 4951A. Replaceable parts for the accessories are contained in the
appropriate appendixes.

Section VII, Manual Changes contains information to backdate the manual for instruments
with serial numbers earlier than listed on the Title Page.

Section VIII, Service provides service and troubleshooting information. This includes Theory
of Operation, Block Diagrams, Troubleshooting Procedures, Component Locators, and Schematics.
The service information for each accessory is located in the appropriate appendix.

l - l



HP 4951A
General lnformatfon

Appendix A, Guide to Interpreting ANSI provides a basic description of ANSI symbology.

Appendix B, HP 18173A  WS-232C/V.24 Interface Pod contains description of the
instrument, Replaceable Parts, Theory of Operation, Troubleshooting, Component Locator, and
Schematic.

Appendix C, HP 18174A  RS-449 Interface Pod contains a description of the instrument,
Replaceable Parts, Theory of Operation, Troubleshooting, Component Locator, and Schematic.

A p p e n d i x  D ,  H P  18180A  RS-232C/V.24/RS-449  I n t e r f a c e  P o d  c o n t a i n s  a
description of the instrument.

A - 2. SPECIFICATIONS

Instrument specifications are listed in Table l-l. Table l-l provides the performance standards or
limits of this instrument, Instrument characteristics are described in Table 1-2.

Table l-1. HP 4951A Instrument Specifications

Weight. Net, 5.7 kg (12.6 lb)
Shipping, 9.5 kg (2 1 lb)

Size. Height 11.2 cm (4.4 in)
Width 25.9 cm (10.2 in)
Depth 28.6 cm (1 1.3 in)

Temperature: Operating O°C to +55’C (32’F to 131°F)*
Storage -4O’C to f75’C (-4D°F to +167’F)

*Tape drive should only be operated from
+5’C  to +40°C  (f41’F to +104’F)

Altitude: Operating - 4600 m (15000 ft)
Storage - 15300 m (50000 ft)

Power Requirements: 110, 220 VAC, -15% to +15%;  48-66 Hz single phase;
Typical less than 15 VA, maximum less than 30 VA

l - 2
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General Information

Table l-2. HP 4951A Operating Characteristics

* Full ASCII keyboard.

* Auto-Configure. Automatically determines a line’s protocol, data code,
speed, parity, and error checking.

* Softkey  guided measurements. Simplifies setup and programming.

* 63 triggers. Trap on characters, error conditions, timers, and/or lead
changes.

* 5 timers and counters. Count events and measure time
intervals between triggers.

* Non-volatile memory. 32 Kbytes for automatically storing data.
Non-volatile memory retains setups, monitors, and simulates programs.

* Five display formats. CITE Only, DCE Only, Two line (DTE and
DCE), Data and State (DTE and DCE with lead timing), Frame and
Packet (decoding of IS0 level 2 and 3).

* Remote. Transfer data, setups, monitor and simulate menus to
and from another HP 4951A  or another HP Protocol Analyzer.

* BERT. Measure bit errors, block errors, and percent error free
seconds.

* Tape Storage (Option 001).  Mass storage of data, setups,
programs, and measurements.
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1-3. SAFETY CONSIDERATIONS

When Internal circuits are exposed, caution must be used. Observe all warnings and cautions marked
on the instrument or listed in the procedures.

(,,,,,,,I
8000 volts may be present in the 1

HP 4951A circuitry even when turned off.

The internal circuits of this instrument are
static sensitive. Refer to paragraph 8-6

for handling procedures.

1-4. SAFETY SYMBOLS

A complete list of safety symbols used in this manual is given on the page preceding the Table of
Contents. Included are symbols and descriptions.

l -5.  HP 4951A DESCRIPTION

The HP 4951A is a complete field service data communications Protocol Analyzer. It is small,
lightweight and easy-to-use. It contains the essential features needed to verify proper data
equipment installation and maintenance. It correctly diagnoses system operating problems and
assists in their correction. The Protocol Analyzer can simulate network components, monitor data
transmission, and perform bit error tests. Data analysis may be done real time or in the
post-processing mode. The 32 Kbytes of nonvolatile memory stores all data, timing, and lead status
irformation. Additional nonvolatile memory keeps all test setups as well as monitor and simulate
programs. For long term storage of data and important test programs, the optional mass storage
cassette tape (Option 001) stores an additional 512 Kbytes of information.

Six software defined keys (softkeys) provide operator interface to the extensive troubleshooting
capability of the HP 4951A. Whenever an instruction indicates use of a soft key, its mnemonic will be
enclosed by < > The user friendly interface, combined with auto-configuration of ail data link
parameters, allows many complex tasks to be performed quickly and easily, resulting in less network
downtime. The HP 495lA has 63 real time triggers and five timers and counters.

gr. -

G
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1-6. ACCESSORIES

Descriptions of the Interface Pod accessories are located in their respective appendix.

l- i ’ .  ACCESSORIES AVAILABLE

HP 18172A Soft vinyl carrying case for extra Interface Pods
HP 18173A RS-232C/V.24
HP 18174A RS-449 Interface Pod
HP 18180A Combination RS-232C/V.24 and HS-449 Interface Pod
HP 98200A Certified blank tape cartridges (set of five)

1-8.  OPTIONS

Option 001 Integral Tape Unit
Option 003 JIS-8 Character Set
Option 100 Adds accessory HP 18173A
Option 101 Adds accessory HP 18174A
Option 102 Adds accessory HP 18180A
Option 910 Extra Operating and Service Manuals
Option 916 Extra Operating Manual

l - 5
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SECTION II
INSTALLATION

2- 1. INTRODUCTION

This section provides information to install and power the HP 4951A Protocol Analyzer. Interface
Pod installation information is contained in the respective appendixes.

2-2. INITIAL INSPECTION

Inspect the Protocol Analyzer and accessories for any physical damage sustained in transit. Check
that all the items that should accompany the Protocol Analyzer have been received. If accessories
are missing or If the unit is received in a damaged condition, notify the nearest HP Sales and Support
Office.

2-3. LINE VOLTAGE SELECTION

Before plugging in the HP 4951A,  check the line voltage selection on the rear panel above the power
jack. It should be correctly configured for your area. The type of fuse is also dependent on the line
voltage. To select the line voltage, pry open the cover to the line voltage selector on the back of the
HP 4951A.  When the wheel is exposed, turn it to the correct voltage and press the cover closed.
The fuse does not need to be changed. Table 2-l lists line voltages and the corresponding HP power
cables.

2-4. GROUNDING REQUIREMENTS

The HP 4951A is equipped with a three conductor power cable which when
outlet, grounds the Protocol Analyzer. Do not operate the Protocol Analyzer
has no ground protection.

2 - l
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2-5. TAGGING FOR SERVICE

If :he instrument is returned to Hewlett-Packard for service, complete one of the blue repair tags
located in the back of this manual and attach it to the instrument.

2’-6.  STORAGE AND SHIPMENT

2 - 7 .  QRIGINAL PACKAGING

Containers and materials identical to those used in factory packaging are available through any
Hewlett-Packard Sales offices, If the instrument is returned to Hewlett-Packard for service,
ccmplete  and attach the blue repair tag. Mark the container FRAGILE to ensure careful handling. In
any correspondence, refer to the instrument by model and serial number.

2-8. OTHER PACKAGING

Use these general instructions for packaging with commercially available materials:

1. Wrap the instrument in an antistatic material. If shipping to a Hewlett-Packard Sales or
Service Office, include a completed blue repair tag.

2. Use a strong shipping container such as a double wall carton with 275 burst test.

3. Use a layer of shock absorbing material, 70-100 mm (3-4 inches)thick.  This provides
a firm cushion and prevents movement inside the container.

4. Seal the carton securely and mark it FRAGILE to ensure careful handling.
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3
3

3
B

b

2-9. TURNING ON THE HP 4951A

Do not plug in the instrument until you are sure
that the line voltage selection is correct.

Turn off the Protocol Analyzer before
connecting or disconnecting any Interface Pod.

Connect the Interface Pod and press the switch on the back of the instrument to ON. The HP 4951A
Protocol Analyzer will automatically perform the Performance Verification test sequence. If the
Performance Verification passes, then the top level menu is displayed and the Protocol Analyzer is
ready for operation. If Performance Verification does not pass, refer to the troubleshooting
procedure in Section VIII.

Figure 2-1. Interface Pod Connection
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Plug Type

- - -

2 5 0 v

Table 2-l.  Power Cable Descriptions

Cable
C Plug

Cable
Length

Cable For Use
HP Part D

Description
(inches)

Color
Number

In Country

8120-1351 0 Straight  *&St  363A 90 Mmt  Gray Unrted  Kmgdom
8120.1703 6 90’ 9 0 Mint  Gray Cyprus, Nigeria,

Rhodesia.
Singapore

-
250v 8120-1369 0 Straight  l NZSSl 98/ASCl 12 79 Gray Australia.

8120.0696 4 90’ 87 Gray New Zealand

-
2 5 0 v 8120.1689 7 Straight  *CEE7-Yl  1 79 Mint  Gray East and West

8120-1692 2 90’ 79 Mint  Gray Europe, Saud)
Arabia,  Egypt,
So. Africa,  lndla

iunpolarlzed  II
many natlonsi

-
125v 8 1 2 0 - l  3 4 8  5 Straight l NEMA5-1 5P 80 Black Unlted  States,

8120-1398 5 90” 8 0 Black Canada,
8120-1754 7 Stratght  ‘NEMA5-15P 36 Black Japan 11OOV  or
8120-l 378 1 Straight  ‘NEMA515P 80 Jade Gray 2OOV).
8120.1521 6 90° 8 0 Jade Gray Mexico.
8120-1676 2 Straight  “NEMAS-1  5P 36 Jade Gray Phlllpplnes.

Talwan- -
2 5 0 V 8120.2104 3 Straight  l SEVlOl 1 79 Gray Switzerland

1959-24507
-GifcL& Type 12

2 5 0 v

ygs&

8120-0698 6 Straight “NEMAG-15P United  States
Canada

-
2 2 0 v 8120-l 957 2 Straight  “DHCK 107 79 Gray Denmark

4 8120-2956 3 90” 7 9 Gray

’ I

2 5 0 v 8120-1860 6 Strarght “CEE22-VI

(Systems Cabinet  usei

~-@$5$?&

- - -

*Part number shown for plug IS Industry ldentlfler  for plug only. Number shown for cable IS HP Part Number for complete cable

lncludlng  plug
_ E = Earth Ground, L - Line;  N = Neutral-
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SECTION III
OPERATION

3-l .  INTRODUCTION

This section contatns  a brief  description of operating procedures for the HP 4951A. Complete
operating procedures for the Protocol Analyzer and the interface Pod accessories are located in the
Operating Ma:‘luaI  (HP 04951-90003). Abbreviated operating procedures for the Interface Pod
accessories HP 18173A,  HP 18174A,  and HP 18180A are located in the respective appendixes.

3-2. OPERATION

Six software defmed keys, or softkeys, provide operator access to the capabilities of the HP 4951A.
When the instrument is turned on, an automatic self test is performed, and the Top Level Menu is
displayed. The softkey descriptions appear on the display. Generally, softkeys  will be enclosed with
< > throughout this manual. Table 3-l describes the Top Level Menu softkey  mnemonics. To select
a particular procedure, press the dark gray key on the keyboard corresponding to the softkey
displayed on the CRT

Table 3-1. Top Level Menu

AUTO-CONF
SETUP
MONITOR
SIMULATE
RUN MENU
EXAMINE DATA
MORE
BERT

REMOTE
MASS STORE
RESET

Automatic configuring for on-line monitoring.
Manual configuring for monitoring or simulating.
Programs made for monitoring.
Programs DTE or DCE simulation procedures.
Executes all tests: monitormg, simulation, or BERT.
Displays the buffer contents after a test.
Press MORE on keyboard to display rest of menu.
Configures Bit Error Rate Tests in conjunction with
another HP Protocol Analyzer.
Transmits and receives menu setups and data.
Provides tape control and catalog functions.
Sets all menus to the default conditions and clears
the buffer.

SELF TEST Provides access to self test.

3 - l
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Tile  Top Level Menu accesses all of the other menus. The softkeys  enable you to perform all  of the
instrument functions.

EXIT acts like a halt key during a testing  sequence. Press EXIT during a test sequence to stop it at
any time. The Top Level Menu WIII be d isplayed

Press MORE to see the second or third set of softkeys  in any menu. A small vertical MORE appears
at the lower right of the CRT to prompt you whenever there is another set of softkeys  in any menu.

The memory is nonvolatile. Turn off the Protocol Analyzer only when the display shows the top level
menu to save setups, data, and programs.

Always turn off the Protocol Analyzer before
connecting or disconnecting any Interface Pod

3 - 2
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SECTION IV

PERFORMANCE VERIFICATION

4- 1. INTRODUCTION

Each time  the HP 4951A  is powered on, the Performance Verification tests are run. The tests are
completed in about 10 seconds and the internal circuits of the instrument do not have to be accessed
by the operator. If the HP 4951A fails any of the tests, refer to the Service Section. When the
Performance Verification tests are complete and there are no failures, the Top Level Menu is
displayed.

Figure 4-l IS a flowchart describing the Performance Verification tests done at instrument turn on.
After the automatic test sequence, the operator may manually enter and perform tests for the
Interface Pod or the Keyboard or begin using the HP 4951A.  When installed, option 001, the Tape
Board is automatically tested at power on.

4-2. EQUIPMENT REQUIRED

No equipment is required to perform the Performance Verification tests

4-3. TEST RECORD

Test results and component failures may be recorded on the test record located at t he end of this
section. Test results should be used for comparison during maintenance or troubleshooting.

4-4. PERFORMANCE VERIFICATION TESTS

This test sequence verifies functional operation of 95% of the HP 4951A  Protocol Analyzer. There
are 10 parts to the automatic test sequence. To begin testing, turn on the HP 4951A. The tests
outlined in Table 4-l are automatically performed. The operator may then manually select the
Keyboard test (paragraph 4-7) or the Interface Pod test (paragraph 4-8), or start using the Protocol
Analyzer.

4-1
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Table 4-1. Failure Display

-

TEST FAILURES

ROM 2 00
ROM 8-l 00
ROM 8-2 00
RAM 2 00
RAM 6 00
RAM 8 00
RAM A 00
RAM C 00
RAM E 00
DLC 00
TAPE 00

Number of tests = (total number of tests performed)

-

NOTE

Hold down the EXIT(HALT) key to exit the program

4-5. PERFQRMANCE VERIFICATION FLOWCHART

The flowchart in Figure 4-l describes the Performance Verification tests. The tests are
automatically performed when the instrument is turned on. After the automatic Performance
Verification tests, the operator entered tests are described.

4 -2
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4-6. PERFORMANCE VERIFICATION TEST DESCRIPTIONS

The following is a description of the Performance Verification tests done automatically at instrument
turn on. They are referenced to the flowchart in Figure 4-l by the letter preceding each test.
Troubleshooting procedures are located in the Service Section.

The Top Level menu is displayed when the instrument passes the Performance Verification tests. If
there is a failure, the Failure Table will remain on the display. An 01 will appear in the Failure column
by the failed test. Press EXIT(HALT) to access the Top Level menu.

A.  TURN ON INSTRUMENT/MICROPROCESSOR WAKES UP

Test Failure Code

continuous beep

Description

When the beep stops, the microprocessor and the power supply are working

B. I/O TIMER

Test Failure Code

no beep

Description

Checks that the I/O timer is functioning correctly

C. DUAL PORT RAM AND ARBITER

Test Failure Code

no beep

Description

Tests the operation of dual port RAM and arbiter circuit

d!!E. . _ _

6-
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D
b
9
18

3
BJ
3

D. CRT CONTROLLER

Test Failure Code

no beep
no CRT display

Description

Checks operation of the deflection circuits.

E  R O M

Test Failure Code

The ROM test is performed once at turn on. If there are any ROM failures, the
Failure Table will flash on the screen, then the Top Level Menu will be displayed.

Description

The microprocessor checks all ROMs (except ROM 0000) and places pass/fail
information in memory. If any Rom device fails, the Test Failure Table is
displayed. The operator may press EXIT(HALT)  to access the Top Level Menu.

F. RAM

Test Failure Code

The RAM test is performed once at turn on. If there are any RAM failures, the
Failure Table will flash on the screen, then the Top Level Menu will be displayed.

Description

The microprocessor checks all RAM and places pass/fail information in memory.
If any RAM device fails, the Test Failure Table is displayed. The operator may
press EXIT(HALT)  to access the Top Level Menu. ,
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G. DATA LINK CONTROL CIRCUITRY (DLC)

Test Failure Code

Number of times the test fails is displayed under FAILURES column

Description

Microprocessor checks the DLC for proper operation.

H. TAPE I/O

Test Failure Code

Bad tape I/O

Description

Checks digital circuitry

4-7. KEYBQARD TEST

Description

The Keyboard test is performed by the operator. It verifies that the HP 4951A
correctly identifies each key pressed on the keyboard.

Setup

1. Turn on the HP 4951A.
2. Press MORE.
3. Select <SELFTEST>.
4. Select <KBD TEST>.

Procedure

1. Press any key on the keyboard.
2. The display should read:

LASTKEYPRESSED: “(name of key pressed is displayed)”

NOTE

The cursor down and RETURN keys effectively make the
cursor perform the same operation. When the RETURN

key is pressed, CURSOR DOWN is displayed.

3. Press EXIT(HALT)  to end the test and display the
selftest  menu.
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4-8. INTERFACE POD TEST

Description

HP 4951A
Performance Verification

This test has two parts: checks that there is an Interface Pod connected to the
Protocol Analyzer and verifies that the data lines work.

Set Up

1. Turn on the HP 4951A
2. Press MORE.
3. Select <SELFTEST>.
4. Select <EXT DLC>.

Procedure

1 . When the <EXT DLC> softkey is pressed, the Interface Pod test is automati-
cally performed.

2. Press EXIT(HALT) to return to the selftest  menu
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Table 4-2. Performance Verification Test Record

Date of Test
Operator

TEST

Microprocessor

I/O Timer

Dual Port RAM and Arbiter

CRT Controller

PASS FAIL

ROM
Numbers of failed ROM:

RAM
Numbers of failed RAM:

DLC

I-ape I/O

Interface Pod

Keyboard

Number of tests performed

i
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SECTION V
ADJUSTMENTS

5- 1. INTRODUCTION

This sectton  contarns  adjustment procedures for the HP 4951A Protocol Analyzer. The adjustments
in this section have no affect on the Performance Verification Tests.

5-2. SAFETY CONSIDERATIONS

For your protectron and to avoid damage to the instrument, all listed warnings and cautions must be
followed Whenever Internal instrument circuits are exposed, exercise caution. Follow the correct
procedures for handling static sensitive devices (see paragraph 8-6).

8000 volts can be present in the t

HP 4951A circuitry even when turned off

5-3. REQUIRED EQUIPMENT

To perform the adjustments an insulated screwdriver and a hexagonal plastic core adjuster.

When adjustments are in the high voltage circuitry,
tools should be insulated or made of non-conductive materials.

Safety glasses should be worn when replacing the CRT

5-4. INSTRUMENT ACCESS

Access the Instrument’s internal circuits and assemblies by removing the case top. The case top is
secured by four screws located on the bottom of the instrument. Follow the procedure described in
the Disassembly Procedure located in Section VIII, paragraph 8-8.

5-1
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5-5. ADJUSTMENT PROCEDURES

Adjustments should be performed in the sequence given. There are six adjustment procedures for
the HP 4951A  The CRT Yoke Centering Ring and Pin Cushion adjustments should only be performed
after repairs have been made in the deflection circuit. The adjustments are as follows:

CRT Yoke Centering Ring
Vertical Centering
Vertical Height
Horizontal Centering
Focus
Intensity

To perform the adjustments, remove the case top as described in paragraph 8-8. Perform the
following procedures.

1. Turn on the HP 4951A.
2. Press MORE.
3. Select <SELFTEST>.
4 Select <CRT TEST>
5. Select <TEST PTRN>.
6. Perform the adjustment procedures.
7 To exit the test pattern, press EXIT/(HALT) 3 times

Figure 5-l Identifies the location of the adjustment points. Figure 5-2 is the test pattern used to
perform all adjustments. Perform each adjustment in the order given.

8000 volts can be present in the
HP 4951A circuitry even when turned off

Safety glasses should be worn
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5-6. CRT YOKE CENTERING RING

Description

This adjustment centers the test pattern on the CRT display. Perform this adjustment
only after performing repairs in the deflection circuit. Figure 5-3 shows the location of
the centering rings.

Figure 5-3. CRT Yoke Centering Rings

Procedure

1. Rotate the centering rings to center the test pattern crosshair horizontally and
vertically.

2. Set the test pattern as high on the CRT display as possible.

5-7 .  VERTICAL CENTER

Description

Vertically centers the test pattern.

Procedure

1 With screwdriver turn AlR702 until the test pattern crosshair is vertically
centered on the display.
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5-8 .  VERTICAL HEIGHT

Description

This adjustment sets the vertical height of the display characters and CRT display

Procedure

1. With the insulated screwdriver turn A lR704 until available screen area is filled.

5 - 9 .  H O R I Z O N T A L  C E N T E R I N G  ( W I D T H )

Description

Adjusts the test pattern width.

Procedure

1. Use the plastic core adjuster to turn AlL5 until the width of the
centered on the display.

5-10. FOCUS

Description

Adjusts clarity of the characters on the display.

Procedure

test pa ttern is

1. With the insulated screwdriver adjust AlR503 until the characters on the display
are sharply focused.

5-11. INTENSITY

Description

Adjusts the intensity of the characters on the display and makes the full bright and half
bright enhancements distinct from one another.

Procedure

1. With an insulated screwdriver adjust AlR603 so that the brightness level provides
a clear distinction between character types on the display.
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SECTION VI
REPLACEABLE PARTS

6-l  INTRODUCTION

This section contains information for ordering replacement parts. Table 6-l lists abbreviations
used. Table 6-2 is a manufacturer’s code list. Tables 6-3 through 6-6 list the mechanical parts and
Table 6-7 lists the replaceable parts. Figures 6-1 through 6-4 are exploded views of the instrument.

6-2. REPLACEABLE PARTS LIST

Table 6-7 lists the replaceable parts in alphanumeric order. Information is given for the Description,
Quantity  (total used in the instrument), HP Part Number, and Manufacturer’s Part Number. Chassis
and mechanical parts are listed in Tables 6-3 through 6-6.

6-3. ORDERING INFORMATION

To order a listed part, quote the HP Part Number, indicate the quantity needed and send the order to
the nearest Hewlett-Packard office. When ordering a part not listed, include the instrument model
number, serial number, with a physical and functional description of the part. Send the order to the
nearest Hewlett -Packard office.

6- 1
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Table 6-1. Reference Designations and Abbreviations

REFERENCE DESIGNATIONS

4
B
BT

c
El3

D  L

3s
E
;

IFL

Ii

=  assemb ly J = electrical connector TB = te rmina l  board

= fan; motor (stationary portton):  lack TP =  t es t  point
= ba t t e r y L = ~011: i nduc to r U =  In tegra ted  circuit;

= capacitor MP = misc. mechanlcal  part mlcroclrcuit

= diode;  diode  thyrlstor; P = electrical connector V = electron tube; glow lamp
varactor (movable portion); plug V R = voltage regulator;

= d e l a y  line cl = transistor; SCR; breakdown diode

= annunciator; lamp; LED triode thyrlstor w = cab le

= mist  electrlcal  pa r t R = res i s to r X = socke t
=  f u s e R T = the rm is to r Y = crystal unit (piezo-

= filter S = sw i t ch ;  j umper electric or quartz)
= hardware T = t r a n s f o r m e r

ABBREVIATIONS

A = amperes
AC = alternating  current
ADD = address
4D.l = adlust.  ad jus tment
AL = aluminum
A R = as  requtred
ASM = algorlthmlc  s t a t e  machlne

ASSY = assemb l y

I3 =  base
l3CD = binary  coded decimal
I3eCu = beryllium  copper
I3IN = btnary
I3LK =  b lack
13LU = blue
1 3 P = band pass
l3RN = b r o w n
I3RS =  b rass
13TU = British  the rma l  unit

C = co l l ec to r
CATH = ca thode
ccw = counterclockwlse
CD PL = cadmium  p l a t e
CER = ceramic

CERMET  = ceramic met flm
CKTS = clrcults
C  FLM = carbon film
CLK =  c lock
CLR = c lear
CMOS = complementary metal

oxide semlconductor  logic
COM = common
COML = commercial
COMP = composltlon
COMPL =  comp le te
COND = conduc to r
CONN = connec to r

CONT =  con tac t
C P R S N  =  compression
CTL = complementary-

transistor  logic
CW = clockwtse

D = d iamete r

D C = direct  current
DEPC = deposlted  carbon

DIA = diameter
D I P = dual in-line  package
DPDT = double-po le ,  double- throw

DPST = double-po le ,  s ing le- throw

D R =  d r i v e

D R V R = d r i ve r
DSPL = d isp lay
DTL = diode-transistor logic

E = em i t t e r
E C L = emitter-coupled  log ic
ELECT = electrolytic
ENCAP = encapsu la ted
EXT = ex terna l
EXTR = ex t rac to r

F = female, farads
F F = flip-flop

FLM = film

F R N T = f ron t
FXD = f i x e d

G = glga (109)
GE = germanium
GL = g lass
GND = groundiedi
GP = General Purpose
GRA = gray

G R N = green

H = henrtes
HDW = hardware
HEX = hexagon, hexagonal, SIX

H P = high  pass
HR = hour (s )
H Z = H e r t z

IC = In teg ra ted  clrcult
I D = inside  d iamete r
I F = Intermediate frequency
I N . = Inch, inches
INCAND  = Incandescent

INCL = Include(s)
INSUL = tnsulatlon.  I nsu la ted
INT = in terna l
INTL = in terna l

K = kilo  (1031,  kllohm

LED = light emlttlng  diode

L F T =  l e f t

LG = long

L H = lefthand

LKWR = lockwasher
L P = low pass
LS = low power Schottky
LSB = leas t  significant  bit

M = mllli  (10-a),  male,
mega  (IOS),  megohm

MET FLM= metal film
MET OX. = metal oxtde
MHZ = megaher tz
MFR = manu fac tu re r
MINTR = min ia tu re

MISC = misce l laneous
M O M = momenta ry
MOS = metal oxide  semlconductor
MSB = most significant  bit
MTCHD =  matched
MTG = mount ing
MTLC = me ta l l i c

N =  nano (10-s)
N . C . = normally closed, no

connecrlon
N E =  n e o n

N O . =  number

N . O . = normally open
N P =  N o  Polarity
N P N = negative-posltlve-negative
NPO = negative-positive zero (zero

temperature coefficient)

N R F R = not recommended for
field replacement

N S = normally shorting,
nanosecond

N S R = not separately replaceable

N Y L = n y l o n

OBD = order by description

OD = outside diameter

O R N = orange

tf-.
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Table 6-1. Reference Designations and Abbreviations (Continued)

ABBREVIATIONS

P = ptco  110-l 21
P C = prlnted clrcult
P C A = printed-cwcult  assembly
PF = plcofarad
PIV : Peak Inverse Voltage
PK 7 peak
P N L - panel
PNP = posmve-negatwe-posltlve
P-P = peak-to-peak
P P M = parts per mlllmn
POLYC = polycarbonate
POLYE = polyethylene
POLYSTY :r polystyrene
P O R C = porcelain
P O S N = posltlo”ls)
POZI 1 pozldrlve
PRV = peak reverse voltage
PWV 1 peak worktng voltage
P/O = part of

A = ring
R A M random access memory
R O M x read only memory
RECT rectlfler
R F y  radio frequency
R H = right  hand
R M S - root-mean-square
A N D y  round
RT y-  right  hand
R T L ~z  resIstor-transistor  logic
R T N T L retainer
RTRY z rotarv

R V T = rivet T R N = turn
R W V = reverse working  voltage TTL = tra”sIstor-transistor  logic

T Y P = typlcal
S = second
SEi = slow blow u (PI = micro 110-s)
S C R = sll~con  controlled rectlfler U F = mlcrofarad
SE = selemum us = mtcroseconds
SGL = single
SI = SlllCO” V = VOlt/SI
S H K = shank V A R = variable
SIP = single In-line  package v c o = voltage controlled
S K T = socket oscillator
S L D R = solder V D C W = direct current working  volts
S P C G = spacing VI0 = wolet
S P D T = single-pole,  double-throw V N P = no polartty  voltage
SPST = single-pole.  single-throw
S S T = stalnless-steel W = watts
S T L = steel WT = weight
SZ = we w w = wrewound

WHT = wh i te
T = t1p WIP = wper
TA = tantalum WIV = working  Inverse voltage
TEL = telephone W S H R = washer
T C. = Temp Compensated,

temp. coefficient X = times.  multiple
T H K N S = thxkness
TI = tltanlum Y E L = yellow
TGL = toggle
T H D = thread ZNR = zener
T H K = thick
TOL = tolerance 6 = pht.  phase
T R M R = trimmer

Table 6-2. Manufacturer’s Code List

MFR
NO. MANUFACTURER NAME ADDRESS

ZIP

C O D E

s4013 HITACHI
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO
01295 TEXAS INSTR INC SEMICOND  CMPNT DIV
01456 MICROWAVE DEVELOPMENT LABS INC
03888 K D I PYROFILM  CORP
04713 MOTOROLA SEMICONDUCTOR PRODUCTS
06383 PANDUIT  CORP
08806 GE CO MINIATURE LAMP PROD DEPT
18546 VARO SEMICONDUCTOR INC
12969 UNITRODE  CORP
17856 SILICONIX  INC
19209 GE CO ELEK CAP & BAT PROD DEPT
19701 MEPCO/ELECTRA  CORP
24546 CORNING GLASS WORKS (BRADFORD)
27014 NATIONAL SEMICONDUCTOR CORP
28480 HEWLETT-PACKARD CO CORPORATE HQ
3L585 RCA CORP SOLID STATE DIV
32293 INTERSIL  INC
32997 BOURNS INC TRIMPOT  PROD DIV
5L813 ASHLAND PRODUCTS CO
51642 CENTRE ENGINEERING INC
56289 SPRAGUE ELECTRIC CO
71590 CENTRALAB ELEK DIV GLOBE-UNION INC
72982 ERIE TECHNOLOGICAL PRODUCTS INC
75042 TRW INC PHILADELPHIA DIV

TOKYO

MILWAUKEE
DALLAS
NEEDHAM  HTS
WHIPPANY
PHOENIX
TINLEY  PARK
CLEVELAND
GARLAND
WATERTOWN
SANTA CLARA
GAINSVILLE
MINERAL WELLS
BRADFORD
SANTA CLARA
PALO ALTO
SOMERVILLE
CUPERTINO
RIVERSIDE
CHICAGO
STATE COLLEGE
NORTH ADAMS
MILWAUKEE
E R I E
PHILADELPHIA

JP

WI
TX

M A
N J
AZ

I L
OH
T X

M A
CA
F L
TX

PA
CA
CA
N J
CA
CA

I L
PA

M A
WI
PA
PA

53204
75222
02194
07981
85008
60477
44112
75040
02172
95054
32601
76067
16701
95051
94304

95014
92507
60628
16801
01247
50501
16512
19108
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HP 4951A
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Table 6-3. HP 4951A  Case and Cover

Reference
Designation Description Mfr

Code Mfr Part Number

4951A  CASE AND COVER

LIP6 0 4 9 5 1  90014 8 2 L A B E L  H A N D L E 2 8 4 8 0 04951-80014
MP7 2 5 2 0  0014 2 4 S C R E W - M A C H  8-32  4-IN.LG  RD-HO-SLT STL OOCCQ O R D E R  B Y  D E S C R I P T I O N
MPX 0380  1 6 9 3 5 4 S T A N D O F F 28480 0x30-  1 6 9 3
MP9 0 4 2 4  0458 2 4 S C R - T P G  8.16 oocal O R D E R  BY  D E S C R I P T I O N
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Figure 6-1. HP 4951A Case and Cover
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HP 4951A
Replaceable Parts

Table 6-4. HP 4951A Rear Panel Assembly

QtY Description Mfr
Code

C
C

7
5
8
7
2

5
7
6
1
2

6
6
c
6

Reference HP Part
Designation Number Mfr Part Number

28480 91350024
28480 3101  0 4 2 8
28460 5040.447,
28480 1251-2942
28430 9100-4366

28480 04951~OoQOl
28480 04951 61609
28480 2260-0002
26480 04951-61603
28480 04951-61604

28480 2260-0002
28480 2190-0019
28480 04951 6,610

04480 MD0 3/B

91J5 0224
3101  0 4 2 ” SWlTCH  RKR BASIC DPDT 6A 250 BLDR  LUG

REAR FOOT
LOCK BOLT INC NUT WASHER
PWR TRANSFORMER

5040~4471
1251  2941
91”O  4361,

“4951 00001
0495 ,  6,609

BACK PANEL
C A B L E  GROUND
NUT-HEX-OBL CHAM 4 40 THD 062 IN-IHK2260 0001

0495 ,  6,  ($03
0495, 61bO4

C A B L E  M A I N / R E A R
CASLE  POD INTR

NUT HEX-DBL CHAM 4-40 THD 062~1N  THK
WASHER LK HLCL  NO 4 115 IN-ID
CABLE. LINE FILTER

2260-0002
2190 0010
04951  61blO
ZllOO421 F U S E  375A  250”

Table 6-5. HP 4951A Internal Assemblies

2360 01 I i
04951~61602
504, -2246
1252-0060

1200-0601

ti:  1
ti;  3

HZ 4
H:‘5

04951  20007
1251-8827
1251~3751
12.51-3825

,251  882”
0380 0 3 8 ”

8
8
3
8

0
I
9

1
IO

5
,

4
2
1

4

Mfr Part NumberDescription Mfr
Code

SCR MCH  6 32~375
CABLE, MAIN
CONNECTOR
HEADER. 20 POS

05610 ORDER BY DESCRIPTION
28480 04951-61602
26460 504,  2246
28480 1252~0060

28480 1 ZOO-0607
28480 04951-20007
28480 1251-8827
03418 09-65-1081
03416 09-65-1051

CONNECTOR
SPACER. CASE
CONNECTOR-60 PIN
HEADER 8 POS
HEADER. 5 POS

28480
28480

,251.3828
0380-0388

CONNECTOR 40 PIN
STDF-HEX  375. 1 IN

Table 6-6. HP 4951A Front Panel Assembly

C
D

6
B
9
7
9

1
3
B
4
6

5
7
9
3
0

8
6
9
8
3

4
6
I
a
c

Description Mfr
Code Mfr Part Number

DEFLECTION YOKE
IND TAPE
CRT
C A B L E  GROVND
SCR TPG 6-19

28480
047?6
28480
28480
04771

04951-62606
361

WASHER FLAT !+B
SCR-TPG  4.20

2090-0080
04951-61609
ORDER BY DESCRIPTION

$63 MC?&  6-32 375
BRACKET TAPE TRANSPORT
TAPE TRANSPORT [OPT 031,

04604 N O  , 4 4 5
05610 224-08150-382
05610 ORDER BY DESCRIPTION
28480 0495 ,  -00002

28460 5061~2246

CRT PANEL 28480 0495 ,  -00003
FRONT PANEL 28480 04951-40001
KYBD HSG UPPER 28480 0495 ,  -40003
KEYBOARD ASSY 28480 04951-62605
KYBD  HSG LOWER 28460 04951 40004

SCR-MCH 6-32.  51N 03380 933-415
SPRING CPRSN 05191 ORDER BY DESCRIPTION
HINGE PIN 28460 04951-20005
TAPE COVER 28480 04951.4OQo2
CABLE, KEYBOARD 28480 0495,  61607

CRT CABLE
DEFLECTtON  YOKE

HINGE PLATE
CRT SPACER

28480 0495, -6 ,608
28480 0495, -62606
05191 LC-042G 56s
28480 0495 1 -20004
28480 04951-20006

Reference HP Part
Designation Number QtY

04951-62606
0460 0135
2090-0080
04951 61609
0624 O4OC

305”.cc!c I
0624 0314
2360 011  i
04951-00002
5061 2246

0495, -lxIOO3
0495,  -40001
04951 40003
0496,  62605
0495 1 40004

057”.0025
,460 1916
04951.20005
0495 1 40002
0495, 6,607

04951 61606
04951-62606
,460  , 490
04951-20004
04951  20006

1
1
1
1
4

4
2
4
1
I

I
1
1
1
1

1
2
2
I
1

1
I
2
t
4

MPS

H I 0
H,,
HI2
MPlO
w5

VVB
WS
H13
NPll
“14
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Figure 6-2. HP 4951A Rear Panel Assembly
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W 6

- H17

HlE

s

2bJ7/

~6 05

Wl

SEE FIGURE 6-6 FOR
KEYCAP  PART NUMBERS(&

Figure  6 -4 .  HP 4951A Fron t  Pane l  Assemb ly
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H2

H15

Figure 6-3. HP 4951A Internal Assemblies





Re! Desrg. PN ZD Qtv Description Mfg Code Mfg PN

1 !
2 Bz

3:#
4, $
5 , 96
6,&
7 , *
8,  (
9,)
0, DEL,-
A , Sot-i
8, STX
C , ETX
D , EOT
E , ENQ
F , ACK
G , BEL
H , BS
I , HT
J , LF
K , VT
L , FF
M , CR
N , SO
0 , SI
P DLE
Q,DCl
R,  DC2
S, DC3
T, DC4
U , NAK
V, SYN
W , ETB
X , CAN
Y , EM
Z SUB

,=
TRS,”
‘3 > NUL,’
RTN

5041-6701
5041-6702
5041-6703
5041-6704
5041-6705
5041-6706
5041-6707
5041-6708
5041-6709
5041-6710
5041-6711
5041-6712
5041-6713
5041-67
5041-67
5041-67
5041-67
5041-67
5041-67
5041-6720
5041-6721
5041-6522
5041-6523
5041-6524
5041-6525
5041-6726
5041-6727
5041-6728
5041-6729
5041-6730
5041-6731
5041-6732
504 l-6733
5041-6734
5041-6735
5041-6736
5041-6737
5041-6738
5041-6739
5041-6740

-
3
4
5
6
7
8
9
0
1
4
5
6
7
8
9
0
1
2
3
6
7
8
9
0
1
2
3
4
5
6
7
a
9
0
3
4
5
6
7
0

1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap. pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480
1 Key cap, pearl gray 28480

5041-6701
5041-6702
5041-6703
5441-6704
5041-6705
5041-6706
5041-6707
5041-6708
5041-6709
5041-6710
5041-6711
5041-6712
5041-6713
5041-6714
5041-6715
5041-6716
5041-6717
5041-6718
5041 -6719
504 1 -6720
5041 -6721
5041 -6722
504 1 -6723
504 1 -6724
5041 -6725
5041-6726
5041-6727
5041-6728
5041-6729
5041-6730
5041-6731
5041-6732
5041-6733
5041-6734
5041-6735
5041-6736
5041-6737
5041-6738
5041-6739
5041-6740

-



HP 495lA
Replaceable Parts

Ref. Desig.

;, +
*I
shift
1 I <
I >
/ , us ( 3
EXIT(HALT)
MORE
(up arrow)
(down arrow)
(left arrow)
(right arrow)
[ , ESC , ( I
],GS.)
\,FS,:
CNTL
(BLANK)

P N

5041-6741 1 1 Key cap, pearl gray 2 8 4 8 0 5041-6741
5041-6742 2 1 Key cap, pearl gray 2 8 4 8 0 5041-6742
5041-6743 3 2 Key cap, moss gray 2 8 4 8 0 5041-6743
5041-6744 4 1 Key cap, pearl gray 2 8 4 8 0 5041-6744
5041-6745 5 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 1 - 6 7 4 5
5041-6746 6 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 1 - 6 7 4 6
5 0 4 0 - 4 4 8 2 1 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 8 2
5 0 4 0 - 4 4 8 3 2 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 8 3
5 0 4 0 - 4 4 8 4 3 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 8 4
5040-4485 4 1 Key cap, pearl gray 2 8 4 8 0 5040-4485
5 0 4 0 - 4 4 8 6 5 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 8 6
5 0 4 0 - 4 4 8 7 6 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 8 7
5 0 4 0 - 4 4 8 8 7 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 8 8
5 0 4 0 - 4 4 8 9 8 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 8 9
5 0 4 0 - 4 4 9 0 9 1 Key cap, pearl gray 2 8 4 8 0 5 0 4 0 - 4 4 9 0
5040-4491 2 1 Key cap, pearl gray 2 8 4 8 0 5040 -4491
5040-4492 3 6 Key cap, moss gray 2 8 4 8 0 5040-4492

CD QtY Description Mfg Code Mfg PN

cSH

F i g u r e  6 - 5 .  H P  4 9 5 1 A  K e y b o a r d  A s s e m b l y
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HP 4951A
Replaceable Parts

Table 6-7. Replaceable Parts (Continued)

Reference
Designation

HP Part c
N u m b e r  D Qty Description Mfr

Code Mfr Part Number

Al
AlBTl

AlCl
AlC2
AlC3
AIC4
AlC5

AlC6
AlC7
AlC8
A l C 9
AICIO

AlCil
AlC12

A,C13
A,C,4

AlC15

AlClb
h,C,7
AlC19
AlC20
c\lC?I

AlC22
A,C23
A,C24
hlC25
AlC26

blC27
AlC2E
AlC29
AlC30

AlC31

AlC32
AlC33
Al c34
AlC35
A l C 3 6

AlC37
Al C39
AtC39
AlC40
AlC41

AlC42
A l C 4 3
All:44
h,C45
AIC46

AlC47
A,C4D
AlC49
A\1  c50
AlC51

AlC52
61  c53
fi1C54

A,CR,
&I CR2
r?,cR3
AlCR4
AlCR5

AlCRb
l?,CR7
AlCRB
AICR9
AICRIO

A,CR,,
AICRI?
hlCR13
A,CR,4
A,CR,S

AICRlb
AlCR17
AlCRIB
AlCUll
RlCRPO

04951  60001 1 I MAIN SOARD~ALLUNITS  EXCEPTOPTiON003, 28480 04951 6OoQl

1420  0264 1 1 BATTERY 36V  065A HR NI-CD  PIN 19209 41B013A000201  iDS3GTi

0160-0576 5 12
0160-3508

CAPACITOR-FXD ,lUF t-20%  SOVDC CER
7 CAPACITOR-,FXD  IUF 100-20): SOUDC  CER

20480
4

0160-0576

OlbO-4622
2B4BD OlbU-3508

2 2 CAPACITOR-FXD IOOOPF  +-5X 1OOVDC  CCR
0160-4832

211480 0160-4822
4 1 CAPACITOR-FXD .O,IJF  +-,0X  ,OOVDC  CER

0160-4789
20480 0160-4832

0 6 CAPACITOR-FXD ,srF  +-5X  IOOVDC  CER ot-30 28480 0110-4709

0160.-4789 0 CM'ACITDR-FXD  15PF  t-5%  IDOVDC  CER 01-30 2L1480
0180.2683

0160-4709
1 I CAPACITOR FXO 4 7 w+-10% 35VDC  TA

0180-3374
03923

OlbO-3079  ;

OS10474
1 CAPACITOR-FXD 47OOUFt30-10X  35VDc  PIL 28480
5

0180-3374
CAPACITOR-FXD .OIUF  +-20% 1OOVDC  CER

0160-3879
20480

7
0160-3879

C A P A C I T O R - F X D OlUF  +-20X  ,OO"Dc  CER 20480 0160-3079

Ol60-3500 9 CAPACITOR-FXD ,UF +80-20% SOUDC
0160-4822 CER

2
2 8 4 0 0

CAPQCITORFXD  1OOOPF  t-52 1OOVDC  CER
0160-3500

0 1 8 0 - 3 3 7 6 28400 0 1 6 0 - 4 0 2 21 2 ChPhCITOR-FXD
0160-4024 22OOUF+30-10% 25UDC  AL

4
20480

1
0180-3376

CAPACITOR-FXD 6ROPF  +-5% 1OOUDC  CER

0180-3375
28480 0 1 6 0 - 4 8 2 4

0 1 ChPACITOR-FXD 3300UFt30-10%  ,b"DC  AL 20400 0,00-~3375

0160-3508 Y CAPAClTUR  FXD 1UF r00-20%  50VDC CCR
0160-0576

28480
5

OlbO-3508
CAPACITOR-FXD .lUF +-20% 5O"Dc  CER

0160 2055 9 CAPAClTOR  FXO 01°F l"O"OC
20480 0160-0576
04200

0 160-31379
C023F10,F103LS22-cDA

7
0180-3376

CAPACITOR-FXD ,OlUF  +-20X  ,OO"Dc  CCR 20450
I CM'ACITOR-FXD  2?OOUF+3O-IO%  25VDC

0160 -3079
AL 2a400 0100-3376

O,bO-0576 5 CAPACITOR-FXD .IUF +-20X  SOVDC CER
" 1 6 0 - 0 5 7 6 5

2 0 4 0 0 OlbO-0576

5 *
ChPACITOR-FXD  ,lUF +-20% SOUDC  CCR

O,bO-0976
204BO 0160-0576

C&PACITOR-FXD  .lUF +-20X  SOVDC  CER
OlbO-350Q 9 2 0 4 0 0 0160-0576

CAPACITOR-FXD 1UF +80--20X SOVDC CER
0160-0796

TO4003 U160-3500
I CAPACITOR-FXD .O,UF  +-20% 2K"DC  CER 72982 0?8-012.25UO.lO3H

0 1 so 4663 7 , CAPACITOR-FXO2  2°F +m201 100V0C CEROlbO-0576 284805 0160-4663

0 1 6 0 - 4 9 5 3
CAPACITOR-FXD .lUF c-20%  SOVDC CER

0 1 CAPfiCITOA-FXD  ,027UF  t--5%  SOUDC CEA
2 0 4 8 0 0160-0576

0160-0576
28480

5
(1160-4953

ChPACITQR-FXD  .lUF t-20%  CJOUDC CER0160-4663 9 2 0 4 8 02 C A P A C I T O R - F X D 0160-0576
2.2UF  +QO-20%  IOOVDC  CCR 28460 0 1 6 0 - 4 6 6 3

1)180-3377 2 1
0160-4789

CAPACITOR-FXD 471JF+-20%  'SOVDC (\L
0

20400 0180-3377
CAPACITOR-FXD 15PF  + 5% ,oOVDc  CER Oc-30

0 160-4'789
2848fl O160-4709

0 ChPACITOR-FXD  15Pf  +--5% ,O"VDC  CER o+.-30
0160-307,

20480 0160-4709
1 1 CAPACITOR-FXD 1OlJF  +-lo%  ,OOVDC

11,7O-0040
(11456 17UUlObK

9 1 C A P A C I T O R - F X D  .047UF +-10%  EOOVDC  POLYE 56.089 292P47391

0160-4579
:"

I C A P A C I T O R - F X D 1lJF  b-5% IbOVDC  MCT--POLYC
0160-0576

28400 ",60-4579
CAPACITOR-FXD .lUF l -20% SOVDC CER

0160-0576
2 0 4 0 0

5
0160-0576

C A P A C I T O R - F X D IUF +--20%  SOVDC  CER 20480
0 160-0576

0160-0576
5

0 1 6 0 - 0 5 7 6
CAPACITOR-FXD .iUF +-20X  SOVDC CER 2U480

: C A P A C I T O R - F X D  .lUF
0160-0576

+-20X  50VDC  CER 20480 0160-0576

O160-423n b 3 CAPACITOR-FXD .O,UF  +RO-20% 1KVDc  CER
0160-4663

7 1 5 9 0
9 CAPACITOR-FXD 2.2UF  +80 20% 1OOUDC  CER

GAP-103

0160-4008
084HO 0 1 6 0 - 4 6 6 3

4 1
0160-4804

CAPACITOR-FXD 47OPF  +-5% IOOVDC  CER 2Cl4QO
0 2 CAPACITOR-FXD 5bPT  +-52  1OOVDC  CER 01-3"

0160-4800

O,6O-3879
28400 O,60-4004

7 CAPACITOR-FXD .OiUF  +-207. 1OO"DC  CER 2 0 4 8 0 O,bO-3879

0160-0~76 5 CAPACITORFXD  ,lUf *+20X  5OVDc  CER
0,60-4;'3O

2 8 4 0 0
b

OlbO-0576

0160-4230
CfiPACLTOR-FXD  .OIUf  +8O-20%  ,K"DC  CER

6 C A P A C I T O R - F X D

71590 G A P - 1 0 3
.",UF  +00-20%  1K"DC  CER

0 i bl-4004
71590 G A P - 1 0 3

0
0160-4370

CAPACKTOR-FXD  56PF  +-5X  1OOVDC  CER O+-30
5

20400
1 CAPACITOR-FXD 1OOOTF

0160-4804
t--5%  2OOVDC  CER 5,642 20O-200.NPO-lO2J

11,6O--480,  7 I CCIPACIT0R-FXD  lOOOf  +-5%  1OO"DC  CEH
O,hO--4709 0 21~400 OlLO 4001

O,bO-4709
CAPACITOR-FXD 15:'F  +-5% ,OOVDc  CER "+-3" :!0480 0160-4709

0 CAPACITOR-FXD ,SPF  +-5% ,OOVDC  CER 01-30 ?C348" 0160-4789

,901s"704 4 2
1'?01-0704

DIODC-PWR RECT lN4002  1OOV ,A "0..4, 01:'75 ,N400;'
4

,901 -0051)
DIODE-PWR RECT IN4002  1OOV  ,R DO-41

3
01295

3
,N4002

,'~'01-0050
DIODE-SWITCHING 8OV  2OOHA  CNS DO-35 28480 19O,-OUti"

3
!901-087,

DIODE-SWITCHING 0OV ?OO,,A ENS DO-35
6 4 DIODE-PWR RECT 15OV

20400 1901 -0050
2.56  25NS 1 2 9 6 9 uCslln3

l')Ol-0071 6 DIODE-PM RECT 15OV  2.5A  25NS
,'7fll-~OR7, 129696 U C 0 1 1 0 3

DIODC-PWR RECT  15OV  2.5A  25NS
1301-007,

12969 UE.Sll  03
6 DIODE-PWR RECT 15OV  2.5A  2JNS

1'201-  OYW
l'?Ol-  "992 ;

12969
? DIODC-SCHOTTKY  IN5022  40V 3A

UES1103
2O4"O 1901.09Y2

DIODf-SCHOTTKY  lN5822  4"V 3~ ?8480 1901-0992

,90,-OR45 4 I DIODC  I," RECT 2KV 50hA  25ONS
,',Ol-,105

lB:46 " G - 2 X
1 2 DIODE-HV RECTIFICR

,9O2-3323 1 DIODE ZNA 4:?.2V 5% DO--35 ,'D=.4W TC=+.OU%
28400

1
1'?01-,105

1'>'01-,105
2'8400 1902-3.323

1 DLODE-HV  RECTIfIER1901-0040 284801 3
DI0DE-SWITCHING  3"V 50,,A  ENS  "0-35

1901-1105
21~48rl I70 1-0040

,90,-0692 9 1 DIODE PWR RCCl 200V 3A 2OONS,'?O,-0040 1147131 "RI352
DIODE OWITCHING  30V 5Oi+A  :NS  DO-35

1901-OOSO 084003 19OI-0040

1Y01-Oz81R
DIODF  SWITCHING 00" ?OO,,A ?NS D035 2 0 4 8 0

0 ? DIODE-Gti  SIG SCliOTTKY
1901-00~0

19O?-0949
'8480 1901-0518

1 1 DIODE-ZNR 4.3V  5% DO-35 PD=.4W  TC-+.0,7X 2 0 4 0 0 1902-0949
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Table 6-7. Replaceable Parts (Continued)

Reference HP Part c Mfr
Designation N u m b e r  D ‘Q’ Description Code Mfr Part Number

A’ CR21 IT,,,-0040 1 DIODE-SWITCHING 3"" 5O"A  :NS  DO-35 284CO ITO,-0040
Al CR22 1'701-0518 e DIODE-S,+  SIG SCIiOTTKY 2840  0 19!ll-0510
A'CRIOO lER4--0293 e 1 THYRISTOR-SCR 04713 MCR69-2

Al DSl 2,40-0013 5 I LAHP-GLOW  5AR-A  70157UDC  3OOUA  T-2 EIULR 00006 SAIl.~A(NE--23A,

AlJl
A132
AlJ105

A, JlO8
AlJ203

1751-8827 7 1 60 POSITION CONN 28400 1251 -8827
I251-BFl?e 0 I 40 POSITION CONN 28480 lE51-8828
,:58~-0141 8 16 JUMPER-.REH :!a480 1258-0141
,X8-0141 8 JUHPCR-REH 284RO ,?5a-o141
1?5R-0141 8 JUHPER-.HEM ;!84flo 1258-0141

A,.,;?04
AIJ400
A13402
A13404
A,5405

,?S,-4246 EJ 1 CONNECTOR 3-PIN H P05T  TYPE 2Ll‘tEO 1251-4246
1258-0141 8 JUHPER-ACM 28480 IXIS-014,
1758-0141 8 J"tiPER -REH 28480 1258-014,
1258- 0141 8 J U M P E R - R E M 2848" 1258-0141
1250-014, 8 J U M P E R - R E H ES4RO 1:!58--0141

AlJ406 1258-0141 B JUHPER.  REM 28480 12'rS-0141
AIJ504 ,258-O 14, 8 JiMPER-RE" 2848" !;!58-0141
A,  3507 1258-0141 E JUHPER-RCH 28480 12SQ-0141
A,.,510 1:!s8-0141 8 J U M P E R - R E H 28400 1258-0141
Al  Jh03 1258- 0141 8 JU"PCR-REM ?S4"" 1258-014,

AlJ608 ,251  429) 4 1 SHUNT-DIP 7 POSITIONS 28400 1251.4292
AlJ609 12'11  439H 1 2 CONNECTORSHUNT POSITION 28480 1251.4398
AlJ7CKJ 1251  38LS 7 CONNECTOR-POST-V  HOC 03418 09 65 1051
A13703 1250  0141 E JIJYPER-REM 28480 1258-0141
AIJBOl 1251  3751 0 1 CONNECTORS.PIN  M POSTTYPE 28480 1251-3751

A,J1304 1258-0217 9 1 HULTI-H-JUMP ;? I3  4 8 0 ,:50-0217
A1JS09 1;!50-0 141 8 JU,,PER~REH 284CO 1258-0141
AlJRlO 1251-4370 1 CONNECTOR SHUNT-4 POSITION 204811 1 X 1 - 4 3 9 8

A L1 04951 8"1117 1 lNouCrOR  2MH +10% 28480 04SSl-SW17
n i;' 91.4"  000 I 6 1 rOROIoAL  CHOKE 28460 9140-0001
A c 04951  00015 9 1 COUPLED INDUCTOR 28480 04951-80015
A Lc. 91.4" 0319 1 1 COIL-LINEARITY 28480 9140-0319
A L!, 91400407 8 1 CL" lOUH MIN 28480 9 140-0407

A..0301
Al4302
A: 12400
A . 0 4 0 2
A‘.P403

A,0404
A'P405
A .P601
A' cl602
A.P603

,854.0?15 , 1 TRANSISTOR NPN  SI PD=350tlW  FT=300llHZ 04713 2N3904
1055- 0526 9 , TRANSISTOR HOSFET P--CHAN E MODE SK 28400 18X-rl526
1 l15:-052: 8 2 TRANSISTOR i,O!iTET  N-CHAN E HODE 51 zo400 1055-0525
1855-0402 0 I TRANSISTOR J,TET  2N5115  P-CHAN D-HODE 17856 2N511J
,e55-0492 e 2 TRANSISTOR IIIISFET  N-CHAN C MODE TO-220 28400 ,m:-0492

1855-0492 a TRANSISTOR HOSFET N--CHAN E-MODE TO 220 ?S4SO 105:-0492
1826-0276 5 1 IC 78L05A  V RCLTR  TO-92 04713 flC78LOSACP
1*55-0524 7 2 TRANSISTOR HOSFET N--MAN  C-MODE  TO-220 TS4D" 1855-0524
1055-0524 7 TRANSISTOR HOSFET N-CHAN E.-HODE TO-220 2 0 4 0 0 11393-0524
1855--0525 B TRANSISTOR HOSFET N-CHAN E--MODE 91 ?I3480 1855-oY2:

A,O'703
A10704
A.QEOl
AiPE03
A'. 1wo-l

,*:4-obs9 7 1 TRANSISTOR NPN SI PD=l2.5W FT=SOHtlZ 0 4 7 1 3 HJElSO
1053-0436 b t TRANSISTOR PNP r,I  PD=,.5W  FT=SOHNZ 04713 MJEL70
1e:3-.0536 7 I TRANSISTOR PNP SI TO--92 PD;;350HW 2c4flo 1053-0536
lS54-0730 5 2 TRANSISTOR NPN 51 TO-92 04713 HPSt.531
lH?b-0265 b 1 IC V RGLTR  TO-92 04713 tlC79LO5C

AlP903

A.R,
AIR2
A.R3
AIR4
A.R:

AIR6
A' H7
AiRS
A R?
PllRlO

AIR,,
~IR1?
A.H13
~IR,4
A..R15

r?iRlb
A'.H17
AlR,B
*It319
A I R20

AIR21
AIR22
A I R 2 3
AIR24
AIR25

ALR?b
AiR27
r\lR?S
A,N2P
AIR31
-

,054 0730 5 TRANSlSTLlR  NPN  01 TC-I;! 04713 MPS6531

0757-0288 1 1 RESISTOR 9.09K  1% .,?5W  F TC=OI--100 ,970, MF4Cl/S-TO-9091-F
06TS-3?hb 5 2 RESISTOR 237K  ,Z .,25W  F TC=O+-100 2 4 5 4 6 C4 ,/S-TO-2373 r
"'157--0438 3 2 RESISTOR 5. ,,K ,Z .,25W  F TC=Oc-IO0 24546 C4-1/S-TO-5111-F
0690-3446 3 1 RESISTOR 303 1% .125W  F TC=Oi-100 24546 C4-l/a-r0-3S3R-~F
0,,98-7929 5 1 RESISTOR 9.09K  1X .1?5W  r TC=O+-50 19701 H,-4Cl/O-TI  9D91-H

0757-0416 7 1 RESISTOR 511 1% ,,?SW  F TC=O4-100 2 4 5 4 6 C4-1/S-TO--:1,R--F
0"/57-040, 0 4 RESISTOR 100 1% .1?5W  F lC=O+-100 24546 C4-l/S-TO-,0,-F
0698.S463 4 1 "{E~~~  "$"f$  %;"pyg ;y;x~f525 xl430 0698-0463
",,99-0589 I I 20400 0699-0509
0618-3447 4 1 L 24546 C4 ,/8 -TO--4?:'R-.F

0757-0442 9 1, RESISTOR ,OK ,% .,?5W  F TC=O+-100 24546 C4 I/S-TO-,002-F
07570465 b 9 RCSISTOR  1OOK 1% .,25W  F TC=O+-100 24546 1:4-,/S-70-  ,003-F
0~398-01104 9 3 RE!;ISTOR  2,lSK  1% .125W  F TC=O+-IO0 24546 C4-,,S-TO-?,jl-F
0757m.0442 7 RCOISTOR  IOK 1% .125W  F TC=O*--100 24546 C4 l/S-T"-1002  F
01.98-  8,327 4 1 RCSIDTOR  111  1% ,,?5W  F TC=O+-,"O 20400 06T"-8827

0698-3266 5 RESISTOR 237K  IX .125W  F TC=O+ 100 2 4 5 4 6 C4-l/S-TO-2373-F
OI,PS-344, 8 1 RESISTOR 215  IX .,?5W  F TC-01-100 24546 C4-l/S-TO-2,5R-F
0757-0442 7 RESISTOR 10K IX ,125W  F TC=Ot  100 24546 C4-,/"-TO  ,002 F
0757 0444 I RESISTOR 12 1K 1% 125WFTC=O+lOO 02995 5033R
0690 315', 5 1 RESISTOR 26 1K 1% 125WFTC=M--100 02995 5033R

0757 0466 7 I RESISTOR 11OK 1% 125WFTC=OI-100 02995 5033R
0698-0004 9 RESISTOR 2.15K  lr.  ,125W  F TC=Ot-100 2 4 5 4 6 C4-,/S-TO-2151  F
0757..0317 7 1 RESISTOR ,.33K  ,Z .l?5W  F TC=O+-100 2 4 5 4 6 C4-l/S-TO-.1331-F
0757-0442 9 REOISTDR  10K 1% .,?5W  r TC=O+-100 24546 L:4-1/S-TO-,002-F
0'/57-0.546 2 2 RESISTOR 10 12 .,25W  F TC="+-IO0 2,546 C4-I/S-TO-,ORO-OF

0698.-3153 1 RESISTOR 3.83K  1% .125W  r TC=O+-100 24546 C4.  ,,S-TO-303I-F
0757-0438  ; RESISTOR 5.11K  IZ .125W  r TC=O+-100 2 4 5 4 6 C4 l/S-TO  Zlll-F
0757-0346 2 RESISlOR  10 ix .,25W  F TC=O+  100 2 4 5 4 6 C4 l/S-TO-lOHO-F
0'757.-0465 6 HCSISTOR  1OOK I% .,:SW  F TC=O+-100 24546 C4 l/S-TO-1003.F
0757.-0280 3 5 RESISTOR IK I% .1?5W  F TC=Ot-IO0 24546 C4.  l,S-TO-1001  -F
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Table 6-7. Replaceable Parts (Continued)

Reference
Designation Description Mfr

Code Mfr Part Number

AlR32 “ 7 5 7  0 4 4 2 9 R E S I S T O R  lDK  1 %  125W  FTC-D+-100 2 4 5 4 6 c4-l/9  TO-1002  f
AIR33 6110  0179 7 WIRE.  R E S I S T I V E  3 6 2  OHM/fT  ,D  0633FT 0 8 6 9 6 CUPRON

AIR34 0 6 9 8  “ 0 8 5 6 R E S I S T O R  2  6 1 %  1 %  125W  F  TC-01-100 0 3 2 9 2 CTd-7,s  T O - 2 6 1 1 F

A, RX 0 7 5 7 . 0 1 4 5 9 2 R E S I S T O R  75DK  1 %  25w  f  n-o*  -100 19701 MF52C1,4-TO-7503-F

A l  A3b 0757-0460 1 1 R E S I S T O R  6 1  9 K  1 %  125W  F  TCmOCm,DO 2 4 5 4 6 C4  I/8 T O - 6 1 9 2  f

A,R38 0 6 9 8 - 3 4 4 2 9 1 R E S I S T O R  2 3 7  1 %  125W  f  T C  O+  10, 2 4 5 4 6 C4  l/&TO 237R-f
AIR39 0 6 9 8  5 2 1 7 0 2 R E S I S T O R  2 8  7 K  5 %  125W  f TC=O+-~100 0 3 2 9 2 NL\4

AIR4! 0 7 5 7  0 4 6 5 6 RESlSTOR  IDOK  1 %  125w  F  TC-ot-100 2 4 5 4 6 c4  l/8  TO-,W3-F
A ,847 0 7 5 7  “ 4 6 5 6 R E S I S T O R  1OOK  1 %  125W  F  TCx,+-100 2 4 5 4 6 c4  l/8-TO-1002  F
a1  R43 0757  0 4 4 2 9 R E S I S T O R  1 0 K  15,”  125w  FTC-o+  100 2 4 5 4 6 C4-l/&TO  , 0 0 2 - f

Al”44 0 7 5 7  “ 4 4 2 9 R E S I S T O R  IOK  1 %  126W  FTC-O+-,00 2 4 5 4 5 C4-l/*-TO  1 0 0 2 - f
A,*45 0757  0465 6 RESEaTOR  lDOK  1 %  125w  F  Tc=Dc-10* 2 4 5 4 6 c4~,/8-10-1003~f

AlR46 0 7 5 7  0 4 5 6 7 2 R E S I S T O R  5 1  1 K  1 %  125W  fTC:O+-lo0 2 4 5 4 6 C4-l/6-TO-5112  f
AIR47 “ 7 5 7  0 4 6 5 6 R E S I S T O R  lOOK  1 %  125W  f  TC+-100 2 4 5 4 6 C4-l/8-TO-,003-f
AlR4.8 “696~3430 5 2 R E S I S T O R  2 1  5  1 %  125W  f  TC-M--100 0 3 8 8 8 PME55-l/8-TO-21  R5-F

A l  R49 0 7 5 7  0 1 9 9 3 2 R E S I S T O R  21 5 K  1 %  125W  FTC=Ot-100 2 4 6 4 6 C4-118.TO-2162  F
AlR50 0 7 5 7  0 4 5 8 7 R E S I S T O R  5 1  lK 1 %  125W  FTC--O+--100 2 4 5 4 6 C4-l/E-TO  51 1 2 - f
AlH51 0 7 5 7  0 1 9 9 3 R E S I S T O R  2 ,  5 K  1 %  126W  f TC=O+m,OO 2 4 5 4 6 C4-l/6-TO-2152-f
Al  R52 0 7 5 7  0 4 6 5 6 R E S I S T O R  ,OOK  1 %  1 2 5 W  FTC=O++,OO 2 4 5 4 6 C4-l/8-TO  1 0 0 3 - f
AIR54 0 7 5 7 ~ 0 4 4 2 9 R E S I S T O R  1 0 K  1 %  1 2 5 W  f TC:O+-100 2 4 5 4 6 C4-,/8~TO-,002-F
AIR55 0 7 5 7  0 4 2 4 7 2 R E S I S T O R  ,  1 K  1 %  125Wf  TC-O+,OO 0 3 2 9 2 CT4-"S-TO-1101  F

AIR56 0.598-II003 8 RESISTOR L96K  1X .1?5W  F TC=O+-,OO 2 4 5 4 6 C4-l/B-TO  -1161--F
AIR57 06a6-104s  9 3 RESISTOR 1OOK 5X .?,!A  CC TC=O+~SS2 01121 EBlQ45
AlR58 Oh98-31s4 0 1 R E S I S T O R  4.22K  1x.  .12’JW  F  TC=O*-100 2 4 5 4 6 C4-,,8-TO--4221--F
AIR59 0757-0420 3 .I R E S I S T O R  758  1 %  .l?JU F .  TC=“+-  100 2 4 5 4 6 C4  l/E-10-751-F
Al RbO ObPB-3369 3 1 HESISTOR  1 7 . 8  1 %  .SW  F  TC=O+-10” 20480 06oa~3307

AlAb 0757-0797 7 1 RESISTOR 90.9 ,Z .5W F TC=O+-  100 :0400 0757-0777
AlR62 0757-0401 0 R E S I S T O R  1 0 0  1 X  .125U  F  T C = O + - 1 0 0 2 4 5 4 6 C4,-l/B-TO--,0,-F
AiRb3 0 6 9 8 - 0 0 0 4 9 R E S I S T O R  2,lJK  1 X  .125W  F  T C = O + - 1 0 0 2 4 5 4 6 C4-  l/E-  r o - 2 1 5 1 - F
AIR64 0757-0442 9 R E S I S T O R  1 0 K  1 X  .125W  F  TC=O+-100 2 4 5 4 6 Cd-1/B-TO-1002-F

AIR65 ObQb-,015 3 1 R E S I S T O R  1 0 0  5Z  .5W  C C  TC=015Z!9 0 1 1 2 1 ERlOlS

A I R 6 6 0757-0401 0 R E S I S T O R  100  1 %  ,125U  F  TC=O+-IO0 2 4 5 4 6 C4-l/S-TO-101-F
AlR67 0757.-0465 6 R E S I S T O R  10OK  1Z  .125U  F  TC=Ol-100 2454b C4-  l/B-TO-1003  ,F
AIR60 0606-1045 9 RESISTOR 1OOK  5% .5W CC TC=0+802 01121 ELi1045
AlR69 06Rb-,045

0757-0280  9
R E S I S T O R  1OOK  5 %  .5W  C C  TC=O+BQ? Oll?l EBl  1145

AlR70 R E S I S T O R  1 K  1Z ,125W  F TC=Ob-100 24546 C4  ,/Et-TO-.1001-F

AlR71 0757-0280 3 R E S I S T O R  IK 1 X  .125W  F  TC=O+-100 2 4 5 4 6 C4-l/6-TO-1001-F
AlR72 O&96-3161 9 2 R E S I S T O R  38.3K  1 X  .12FJU F  T C = O + - 1 0 0 24546 C 4  1  /E-TO  .-3032  -F
AlR73 0698-3161 9 R E S I S T O R  38.3K  1 X  .125W  F  TC=O+--100 24546 C4-  1  / E - T O -  3637  F
AIR74 0 7 5 7 - 0 4 0 1 0 R E S I S T O R 1 0 0  1 X  ,125U  F  TC=O+-100 2 4 5 4 6 C4-l/B-T&101-F
AIR75 0698-3158 4 R E S I S T O R  23.7K  1 %  .125W  F  TC=O+-100 24r,4b C4  l/B-TO-2372.  F

A,R76 0 7 5 7  0 2 6 0 3 R E S I S T O R  1K 1 %  125W F TC=O+m,W 2 4 5 4 6 C4-,/6-TO  1M)l.f
A, R77 0 6 9 6  3 4 3 0 5 R E S I S T O R  2, 5  1 %  125W  F TC-Ot-100 0 3 8 8 8 PME55  l/B-TO-2,R5~f

A ,  R79 0 7 5 7  0 4 6 5 6 RESISTOR  lC0K  1 %  125W  f  TC-=0t-100 2 4 5 4 6 C4  ,/B-TO-l003  f
A l  RBO 0 7 5 7  0 1 4 5 9 R E S I S T O R  7 5 0 K  1 %  25W  f TC=O+-100 19701 MF52C1/4  T O - 7 5 0 3  F

AIRI lS,O  0 2 8 0 6 4 N E T W O R K - R E S  I O - S I P  1 0 K  OHM  X 9 0 5 5 2 4 CSClOAOl  103G

A,R209 IElI”-0366 3 N E T W O R K - R E S  I O - S I P  1 0 K  OHM  X 5 0 2 4 8 3 750.6, RlOK

A l  R309 1610-0277 3 N E T W O R K - R E S  I O - S I P  2  2 K  O H M  X 9 0112, 210A222

A l  R404 16  I O - 0 4 0 6 0 1 N E T W O R K - R E S  B - S I P  ,OOK  O H M X 4 0 1 1 2 1 2 0 8 8 1 0 3
A l  R503 2100-3908 9 1 R E S I S T O R - T R M R  1 M  1 0 %  C C  T O P - A D J 1 -TRN 2 8 4 8 0 2 1 0 0 3 9 0 8

A l  R603 21W  3 9 6 6 9 1 R E S I S T O R - T R M R  2 0 0 K  1 0 %  C  T O P  1A D . ,  -TRN 2 8 4 6 0 2100-3966

Al  R70? 2100-3096 6 1 R E S I S T O R - T R M R  5 0 K  1 0 %  C  TOP4DJ  17 TRN 3 2 5 5 7 3292w.  I - 5 0 3
A l  R703 1810.0369 4 N E T W O R K - R E S  10  S I P  lOOK  O H M  X 6 02483 750~6LR1ooK
A I ” 7 0 4 2100.3089 7 1 R E S I S T O R - T R M R  5 K  1 0 %  C  T O P  A D J  17.TRN 3 2 5 5 7 3292w1  5 0 2

A l  T 3 0 0 0 4 9 5 1  8 0 0 1 6 0 1 lOOK,+?  T R A N S F O R M E R 2 6 4 6 0 0495,.80016

A,T600 9 1 0 0 - 0 4 5 3 0 1 XFMR-FLYBACK 2 6 4 8 0 9100-0463

AITPIM) ,251  8 3 6 0 5
AlTPlO, 1 2 5 ,  6 3 6 0 5
AlTPlO3 1251  6 3 6 0 5
41TP301 1251  6 3 6 0 5
AlTP304 1251.6360 5

CONNECTOR.SGL  C O N T  P I N  025.IN-BSC  SZ S O 2 6 4 6 0 1251-6360
C O N N E C T O R  S G L  C O N T  P I N  025.IN-BSC-SZ S(1 2 6 4 6 0 1251.8360
C O N N E C T O R - S G L  C O N T  P I N  025.IN-BSC-SZ S O 2 8 4 6 0 1251.6360
CONNECTOR.SGL  C O N T  P I N  OX-IN-BSC  SZ S C , 2 6 4 8 0 1251~8360
C O N N E C T O R - S G L  C O N T  P I N  025IN-BSC-SZ S O 2 8 4 6 0 1 2 5 ,  - 6 3 6 0

AlTP402
A l  TPdOJ
Al  TP404
AITPIOS
Al TP406

1251  8 3 6 0 b
1251  - 6 3 6 0 5
1251.8360 5
, 2 5 1  8 3 6 0 5
1251  6 3 6 0 5

CONNECTOR~SGL  C O N T  P I N  0 2 5 I N - B S C - S Z  S O 2 6 4 6 0 1251  6 3 6 0
C O N N E C T O R  S G L  C O N T  P I N  025.IN-ESC-SZ SO 2 8 4 8 0 1 2 5 1 . 8 3 6 0
C O N N E C T O R - S G L  C O N T  P I N  025.IN-BSC-SZ S O 2 8 4 8 0 1 2 5 1  6 3 6 0
CONNECTORZSGL  C O N T  P I N  025.IN-BSC-SZ SO 2 8 4 8 0 1251-6360
C O N N E C T O R - S G L  C O N T  P I N  025.IN-BSC-SZ Sc, 2 6 4 6 0 1 2 5 1 . 8 3 6 0

*lTP5,0
Al TP604
Al  TP704
AlTP603
AlTP804
AlGND

125,  8 3 6 0 5 C O N N E C T O R - S G L  C O N T  025.IN-ESC.SZPIN SO 2 8 4 8 0 1251-6360
1251-6360 5 C O N N E C T O R - S G L  C O N T  P I N  025IN-BSC-SZ  S O 2 8 4 8 0 1251-6360
1251.8360 5 C O N N E C T O R - S G L  C O N T  P I N  026.IN-BSC-SZ S O 2 8 4 6 0 1251.6360
1251  8 3 6 0 5 CONNECTOR~SGL  C O N T  P I N  0 2 5  I N - B S C - S Z S O 2 8 4 8 0 1251-6360

1251.6360 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-ESC  SZ SU 2 6 4 6 0 1 2 5 1 8 3 6 0
1 2 5 ,  6 3 6 0 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-BSC-SL S O 2 8 4 6 0 1251.8360

*luloo

AlUlOl
AlU102
AlU103
Al”104

1 6 2 6 0 4 1 2 ,
, 6 2 6  0 5 4 4 0
1626.0275  4
1826.0466 7
1626-1066 3

1 IC  C O M P A R A T O R  P R C N  D U A L  B - D I P  P P K G 2 7 0 1 4 LM393N
1 ”  REF  S - D I P - C 0 4 7 1 3 MC1403U
t IC  76L12A  V  RGLTR  T O - 9 2 0 4 7 1 3 MC78L1  ZACP
1 IC  C O M P A R A T O R  G P  6-D,,’  P  P K G 0 4 7 1 3 MC3423Pl
1 K - V O L T A G E  R E G U L A T O R  P I N2 A  P L A S T I C  P K G 2 8 4 8 0 1 8 2 6 . 1 0 6 6
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Table 6-7. Replaceable Parts (Continued)

Reference
Designation

HP Part c
N u m b e r  D Oty Description Mfr

Code Mfr Part Number

&lU206 lS?O-3298 5 1 I C  G A T E  CHOs/74NC  O R  W&D  2-INP 2 0 4 0 0 1820-3298
AlU207 ,O?O--3097 2 3 I C  GPlTE  CnOS  A N D  W&D  2-  I N P 20480 t w o - 3 0 9 7

alU?OR I lFl?O-3  191 7 4 XC  tWXR/DATA-SEL  CMOS/74HC  ? - T O - - l - L I N E 2 8 4 0 0 1020-3191
AlU209 IEZO-3436 3 I I C -  0-.DIT  MICROPROCESOOR  ; 4MHZ  C L O C K 2 8 4 0 0 lO?O-3436

a,,,304 1!320-.30&T 5 IC--nC74HC374N 2848” ,820..3002

AlU306 ,820.-3097 2 IC  GATE  C M O S  A N D  QUAD  2~1NP 20480 1820-3097
a1u307 1 W?O-3330 6 1 I C  TReNSCEIUER  CnOS/74HC  BUS  O C T L m400 lS20-3330
alu308 1820-2998 0 1 Ic-nc74lic373t4 20480 t  820-2998

A  1 LJ404 1 8 2 0  -3208 7 1 I C  C N T R  CHOW74HC  B I N  ASYNCHRO 20480 lQ?O-3200

FtlU4O’i lS20-3001 4 4 I C  Fr  CM09/74HC  D - T Y P E  POS-EDGE-TR1G 2 8 4 8 0 1820-3081

AiU406 lS20-3081 4 XC  Ff  CnOS/74HC  D - T Y P E  P O D - E D G E - T R I G 2 0 4 8 0 la?o-3oQl
+?IU407 lSlE-3198 9 1 I C  CMOS  65536(6410  S T A T  RAH  l5”-Ns  3 - S 2 8 4 0 0 lElS-3198
A1U4OS lli20-3t91 7 I C  nUXR/DATA-SCL  CHOS/74,1C  2 - T O  -I-LINC 204ao 1e20-3191
A,U409 11320--31’31 7 I C  tlUXR/DATA-SEL  CMOW74HC  2-TO  .,-LINE 284CO 1820-3191
A1U410 ll320-3191 7 I C  “UXR/DbTA-SEL  CHOW7411C  E-TO-I-LTNE 2 0 4 8 0 1020-3191

AlU503 1020-  3373 7 1 I C  I,” CMOS/741lC  “ONOSTRL  C L E A R  D U A L 28480 1 8 2 o - 3 3 7 3
fi.lJ505 11120-2921 9 3 I C  INV  CHOS  H E X 2 8 4 0  0 lS?O-2921
PIIU506 1820-2923 I 1 I C  G A T E  C”OS/74NC  N A N D  T P L  J-IN?’ 2 8 4 8 0 1 8 2 0 - 2 9 2 3
CI  US08 1020-3297 4 1 IC  DRVR  CHOS/74HC  B U S  OCTL 28400 1820-3297

A  “ 5 0 9 IS20  2851 6 1 IC  68A45 0 2 0 3 7 MC68A4SP

a ,Ub04 1826-0753 3 1 I C  O P  AnP  LOW-BIAS-H-InPD  QUAD  14-D1W.C 0 4 7 1 3 MC34004BL
A iUbO5 11320-2925 3 1 IC  C N T R  CMOS/74HC  B1N  SYNCHNO 284OU 1820-2925
a’  Ut.06 11'120-2922 0 XC G A T E  CHOS/74HC  N A N D  Q U A D  E-1NP 2 0 4 8 0 1020-2922
AlU607 lSlS-1730 9 1 IC CMOS 16364  (1610 S T A T  Rbn  200.NS  .1-S 54013 nnbiibu-4

A  ,,a, 0 1020-2922 0 XC  G A T E  CilOS/74HC  N&ND  WAD  2-INP 28480 lS20-2922

C I  lU701 1820-3002 5 IC-HC7~HC374N 2R4S” IWO-30G2

a’  IJ705 04951-10005 0 CHPlR  PRon  11, 284DO 04951-10005
A.U707 04951-10006 I

:
cw17  PRon  112 28400 04951-10006

A ’  U708 1  S:O-7921 9 IC  I N ’ ,  cnos  HEX 2R4SO IWO--2921
A .U7”9 1020-SOS? 5 1C--“C74HC374N ?U480 1020-3002

a,  UIIOS ISEO-2914 2 1 x c  -nC74HCO?N 28481, 1820  - 2 9 2 4

A US04 1820-2921 9 I C  I N ”  CMOS  H E X 204BO 1 8 2 0 - 2 9 2 1
a’  U805 1 0 2 0 - 3 0 0 7 4 I C  G A T E  CHO0/74HC  E X C L - O R  QUAD  2-INI’ 28400 lO?O-3007
A .UElOb lB:o-l92? a 1 I C  SIIF-RGTR  T T L  LS  P R L - I N  S E R I A L - O U T 0 1 2 9 5 SN74LSl66N

a:  us07 ISEO-3ORI 4 I C  F F  CMOW74HC  D - T Y P E  P O S - E D G E - T R I G 28480 11320-3001

A u904 lR?O-3081 4 I C  TF  CMO3/741iC  D-  T Y P E  P O S -  E D G E  - T R I G ‘840” lE:‘O-3081
a:  “ 9 0 5 182ll-3196  2 1 IC G A T E  CMOS/74HC  N O R  D U A L  4-INP 2 0 4 0 0 lO?O-3196
a ll906 1B20--2922 0 I C  G A T E  CnO0/7411C  N&ND  4UfiD  ?-1NP 284”O 1820-2922

a,  11907 1 O?O-3097 2 XC G A T E  C H O S  &ND  PUA\D  2-INr 20480 1 8 2 0 - 3 0 9 7

a’  x.,1  0 : I??,--6057 1 15 C O N N E C T O R  2  P I N  n  P O S T  T Y P E 2 0 4 8 0 I ?51-6857
AlXIlOB 1251-6857 1 C O N N E C T O R  E - - P I N  H  P O S T  TYPC 20480 1251-6857
a:  XJ203 I251  -6057 1 C O N N E C T O R  2-PIN  H  P O S T  TYPE 20480 1251-6057
A l  xr400 1?51-bSF;7 1 C O N N E C T O R  2?-PIN  ” P O S T  T Y P E 2 0 4 8 0 1 2 5 1  -6857
A:  x . 1 4 0 : 1251-6857 1 C O N N C C T O R  2  P I N  n  P O S T  TYPC 2 8 4 8 1 1 1251-6857

AlX.1404 1251-6897 1 C O N N C C T O R  E - P I N  n  P O S T  T Y P E ?0480 1~51-6857
A l  x.J40: 1251-6057 1 CONNECTOR  ~--PIN  n  POST  T Y P E 20480 1 x1-bS57
a1  XJ40b I?:,-6857 1 C O N N C C T O R  2  - P I N  H  P O S T  T Y P C 2 0 4 8 0 l251-6857
FIl  XJ504 1251-6057 I C O N N E C T O R  2 - - P I N  H  I’OST  T Y P E 2 8 4 0 0 1251-6es7
R I  XJ5”9 1251-6857 1 C O N N E C T O R  2-PIN  H  POST  T Y P C 20480 1251-6857

A1X.1510 1251-6057 1 CONNECT”R  2-PIN  n  P O S T  T Y P E :!84GO 1:51-6057
a1  H&O3 1251-6057 1 C O N N E C T O R  ?L..PIN  ,, POGT  TYPC 2 1 1 4 8 0 1251-6857
AlXJ703 1251  6057 1 C O N N E C T O R  2-PIN  I, P O S T  T Y P E ES480 1251-6057

A l  XJ804 1251-6857 1: 1 C O N N E C T O R  2-PIN  M  P O S T  T Y P E 2 8 4 8 0 1251-6857
A l  XJBO9 ,251  467” C O N N E C T O R 2 8 4 8 0 1251-4670

A l  xu205 12OOm  0 6 5 4 7 3 S O C K E T - I C  40.CONT  DIP  DIP-OLDR 20480 1 2 ” O - 0 6 5 4
~lXl1209 1200-0654 7 S O C K E T - X C  I O - C O N T  D I P  DIP--SLDR xl490 l?uo-~o654
A l  xuso9 l?OO-  0 6 5 4 7 S O C K E T - I C  4 0  C O N T  D I P  D I P  SLDA 204R” 1200-0654
&I  X11608 1200-0630 7 I S O C K E T - I C  1 4  -CONT  D I P  D I P  -SLDR 28480 1 2 0 0 - 0 6 3 8
a1  XllbO’) 110”-  0 7 9 6 A 2 SOCI<LT  1C  S-CONT  D I P  D I P  SLDR 2 0 4 8 0 1 2 0 0 - 0 7 9 6

a ,  x11705
pl1XU707
Alxw3lo

1200-OSh7 1 2 SOCKEVIC  ?S-CON1  D I P  D I P  ~SLDR 20480 1200-  0 5 6 7
1 2 0 0  - 0 5 6 7 1 S O C K E T - I C  :S-CONT  D I P  D I P - S L D R 28400 1200-0667
1:00-0796 a S O C K E T - I C  Q-CONT  D I P  D I P - S L D R 2 0 4 8 0 1 2 0 0 - 0 7 9 6

1,3110-05,,b 9 4 STANDOTF-RVT-ON  1 .5--IN-LG  6-32TllD 0 0 0 0 0 O R D E R  B y  DESCR1PT1ON
2200-0105 4 2 SCREW  “ACH  4-40  ,312.  I N - L G  P A N - H D  P O 7 1 OO”O0 O R D E R  BY  D E S C R I P T I O N
2  ; ?  6  0 -  0  0  09 3 2 N U T  -HCX-W/LK.,R  4  4 0  -THD  ,094.-IN  -THK O”OO0 O R D E R  B y  D C G C R I P T I O N
4 3 3 ”  ~0145 9 1 0 I N S U L A T O R -  BERD  GLCISS 204S” 4330-0145
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HP 4951A
Replaceable Parts

Table 6-3. Replaceable Parts (Continued)

Reference
Designation

HP Part c
N u m b e r  D Qty Description Mfr

Code Mfr Part Number

A2 04’?51  -6”““2  2 I flEllORY  H O A R D  ARSEnBLY 284CU “415,-60002

A2C1 U 160.-35Ufl 7 0 C A P A C I T O R - F X D  ,UF  +su--20%  5U”DC  C E R 2t1400 UlLU  -3500
A2C2 “160-3508 ‘ ? CAPACITOR-TXD  IUF  rO”~EU%  5U”DC  C E R 20400 UI6”-3508

A2C3 0 160-3508 9 C A P A C I T O R - F X D  ,UI’  +S”-20%  5”“DC  C E R 2cJ4QU 0160-3500
A2C4 “16”~  3500 ‘ 7 C A P A C I T O R - F X D  IUf  100.2U::  5U”DC  C E R 204QU O,!rU-3500

A2C5 0 I60  -3500 9 CAPhCIlOR-FXD  IllF +SO-20%  5U”DC  C C R 20400 “160-35”~

A2CL OIL”-3508 9 C A P A C I T O R - F X D  1UT  kS”-E”%  SOVDC  C C R 284”” “11,“-3508
A2C7 OIRII  1 8 4 6 6 CAPAC,T0R~FX0  * 2  $80  20%,  3 5 ”  T.a 0 4 2 0 0 1500225x9035**  DYS
A?CO “16U-3508 9 C A P A C I T O R  F X D  IUF  tell-20%  ZUVDC  C E R 2840  0 “ItlO-3508
A2C9 “lb”-3070 6 I CAPhCITORmFXD  l”U”PF  +-?“X  ,“U”DC  C C , ? 2 0 4 8 ” “160-3878
A2ClU UlbU--4426 2 1 C A P A C I T O R - F X D  ,“,I,F  +-,Z  ,U”“DC  C E R 28480 UlbU-4426

A2CRl 1’?“1-,UBU I 1 D I O D E - S C H O T T K Y  IN5817  20”  ,h 2840” 19”1--108”

A2E101 ,25S-“?I” 0 4 NULTI  -H-  J”“P 2040” 1258-0218
A21102 ,:758-“2,8 0 MULTI-H-J”,,,’ 2648” 1X8-0219
A2ElU4 1250-0218 0 “ULTI  -B-JUMP 28480 ,?5!3-“218
cl 2 E 1  0  5 1:!50-“?,8 0 NULTI  -H-JUW 2840” 125E-U?lS

A?Jl IZ5,-BE322 4 I 6”  POS  C O N N E C T O R 2048” 1251-8822
A252 1 :‘““-nb”7 0 1 S O C K E T - I C  l b - C O N T  D I P  D I P -SLDR :04flo 1200-0607

A”R1 “757-0271 0 1 R E S I S T O R  3.,6K  1 X  .125W  r  T C = “ +  1”” 24546 C 4  l/S-TO-3161.  F
ATH2 “‘757-“403 2 I R E S I S T O R  12,  1 X .t?JW  f TC=“+-1”” 2 4 5 4 6 C 4  I/S-TO-ITIR  -F

A2H3 0757  “2s” 3 .1 R E S I S T O R  IK ,Z ,l?SW  f  TC=“+-IO” 2 4 5 4 6 C 4 l/S--TO-1001-F
A2H4 “~,9S-315fl 4 2 R E S I S T O R  23.7K 1 %  .,25W  F TC=U+-IOU 24546 C 4  1 /S.-T”  - 2 3 7 2  -F
x?R207 0 6 9 8  3 1 5 9 5 RESiSTOR  2 6  IK 1 %  126W  F  TCd,+lOO 0 3 2 9 2 C T 4  l/8-TO-2612  F

A2H.101 1810-02s1 9 I NETUORK-RES to-SIP1”O.“K  ot:n  X 9 ll11?1 21UA104
A?R5”, 18,  U-0406 0 3 NElWORK  RE5  S SIP,“.UK  01,”  X 4 0 , 1 2 1 20EH103
A?R5”2 ,010-“40b 0 N C T W O R K - R E S  Q-SIP1”.“K  Olin X 4 “1121 2088103
A2R503 lS1”  “406 0 N E T W O R K -  RES  “-SIPIU.“K  OH,+  X  4 0 1 1 2 1 2U681U3

A?S3”, Yl64-  0235 II I A U D I O  T R A N S D U C E R  PIEZO  CCRAHIC  T Y P E ;  50” 2048” 9164-0235

A2TPI 1251  -R36” 5 7 C O N N E C T O R - S G L  CUNT  P I N  ,025.IN  BSC  SZ SQ 28480 1x,-U36”

F3?1P2 1251  -El360 5 C O N N C C T O R  -ST.L  CONT  P I N “:‘5-IN-HCC  S1 SQ 2n400 1251-8360
A?TP3 1?5,-“36” s C O N N E C T O R -  SGL  CONT  P I N  “25.  IN-USC  -SZ  S,J 2840” 1251-831”
A ?  lP4 I :‘51-“36” 5 C O N N E C T O R - S C , .  CONT  P[N  “2j-IN-BSC  SZ  SQ ?048” ,251  -SSbU
A?TP3”” *:~l-f336” 5 C O N N E C T O R  SCL  C O N T  P I N  “2:.IN-BSC-SZ  SO x)480 12:1-036”

A2Tt’3”1 1?51-83bU 5 CONNfCTOR  -SCL  C O N T  P [N  “75  I N  -BSC  -SZ SO ?0400 ,:51-836”
A2TP4U” ,25,-036” 5 C O N N E C T O R  SCL  C O N S  P I N  ,“15  I N  H O C  SZ  SU 1S4S” I ?5,-8360

A2”101 04951-1000, 6 1 MEM  P R O M  01 2 8 4 6 0 04961-10001

A2U103 04951-10002 7 1 MEM  P R O M  2 3 2 8 4 8 0 04961-loo02
A2U104 1818-3198 9 6 ICM  HM  6 2 6 4 0 6 3 4 7 HM6264P  1 5
A2”!05 1818-3198 9 KM HM  6 2 6 4 0 6 3 4 7 HM6264P-I6
A2U200 04951.10003 8 I M E M  P R O M  WE, 2 8 4 8 0 04951.loo03

A2”LOI IS18  3 1 9 8 9 ICM  HM  6 2 6 4 0 6 3 4 7 HM6264P 15
AZ!“202 , 8 1 8  3 1 9 8 9 KM HM  6 2 6 4 0 6 3 4 7 HM6264P  15

A2U203 1 6 1 8  3 1 9 8 9 ICM  HM  6 2 6 4 0 6 3 4 7 HM6264P 15
A2V204 1818.3198 9 ICM  HM  6 2 6 4 0 6 3 4 7 HM6264P.16
A2U206 04951-10coI 9 I M E M  P R O M  8FS2 2 8 4 8 0 04961.10004

AZ!“206 ,Fl:?U-3”14 3 2 I C  D C D R  CHO!;  2 T O - I - L I N E  D U A L 20480 ,1,2”-3014
h2”?U7 182”-3014 3 IC  D C D R  CHOS  Z - T O - 4  LINF  DUAL 204UU ,wo-3014
A;‘u3uu I l-320-3552 4 , NSCOIOAN-I  -TCtiP ZS4SU 1820--3552
A?U301 10?0-29’?0  ” 1 IC-HC7411C373N 2”40” 1 BP”-2998

A?USO? IEIEO-3079 0 1 IC  D C D T CHOS/74HC  3-TO  - 0  - L I N E 2848” 1020-3079

A2U303 ISi!“-  2924 2 1 IC-nC74HCu:N 2Q48” I ix”-2124
%!“3U4 1 UEO-3,182 5 2 IC-“C74HC374N 28400 1820  .3OS?
IQ”401 ,S?U-3002 5 XC  ,VZ74tlC374N 2 0 4 8 0 ,O?U-3082
R?U402 1020-3081 4 2 IC  Ff CHOS/74HC  D - T Y P E  P O ! ;  E D G E - T R I G ?848” ,!xU-3001
Am403 IK!” 3198 5 1 IC  GATE  CMOS/74:IC  O R  Q U A D  2  INP 284tlrl 1020-3778

4:‘U4”4 ISL’O-3200 7 1 IC  C N T R  CHOS/74HC  HIN  ASYNCIIRO 2il4QO I”?“-3200
&2u500 ,020  3,9h 2 I IT. GA,C  C”Oci/7411C  N O R  DUAL  4-INP 20400 ,O?U-3196
12”5”., 1820-3081  4 I C  Ff CHOS/74tlC  D - T Y P E  P O S - E D G E  -TRIG ?“4OU ,U2”-3081
h2U5”4 ,0?“-24Lb 7 1 IC  TI”ER  Cil”S 32293 ICtl7565IPA

S:‘xE,  “0 ,?51-4670 2 2 C O N N C C T O R  3  ~FIN  ,, P O S T  TY,‘,- 2 0 4 8 0 1251-467”
RTXE,“, ,?51--“70? 9 4 C O N N  P O S T  TYPr  ,100  PIN-SI’CC  l b - C O N T 2048” 125,-0702
>?XE,  U? 1251-6702 9 C O N N - P O S T  TY,‘E ,100  -PIN-CPCG  ,&CC,NT ?fJ48” ws,  -8702
~?XElU3 ,251  -4L7” 2 C O N N E C T O R  3-PIN  fi POSr TY:E 2048” *:5,-4h7”
42XE1”4 1?51-87U? 9 C O N N  P O S T  TYPC  ,100  -PIN-S,‘CG  lb-CONT 2C4SO 1?5*-~87U2

WXC,  “ 5 ,251  -R70? 9 C O N N - - P O S T  TYPC  . I ” “ - P I N - S P C G  I L - C O N T 1048” 1251-8702

+?XIII”” L?““-“517 1 5 S O C K E T - I C  28.C”NT D I P  DIP-CLDR x480 1200-0567
??XUlOl I:““--“517 I SOCKLT  1C  ?“-CONT  DIP  D I P - S L D R ?S48” 1200-0567
J2XUIOJ 12UU-“567 1 S O C K E T - I C  ?O-CONT  D I P  D I P  C L D ” 21,480 1200-0567
s1xu100 I?“”  -0567 1 SOCKCT  I C  26  C O N T  D,P  D I P S L D ” 2 8 4 8 0 1200-0567
J;‘x”2”‘ 12UU-“567 I S O C K E T - X C  211.CONT  D I P  DIP  S L D R 2 0 4 0 0 12””  - 0 5 1 7

04951-61601 9 1 li~IN/mEHORY  C H L
“4151-61602

2 0 4 0  0
0 I

“4951-61~,al
HA, tIE, IIO,  TT,  CDL 2048” “4151-6,602
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tip  4951A
Fleplaceable  Parts

Table 6-7. Replaceable Parts (Continued)

Reference
Designation

HP Part c Qty
Number o Description Mfr

Code Mfr Part Number

b.3
03Cl
A3C2

A3C3
c13C4

A3C5

M C 6
t331:7
A.JCQ

A3C9
A.,C,  0

b3C,  1
MC12
A3C13

A3C15
b.JC,b

MC17
A3ClE
AX19

A.‘iC20
A3C21

AX22
b3C23
&.3C24
A3C2S
AK26

*3c27
A3C28
A3C29
AXR,
A3CR2

A3C105

A.JFTPO8
ME304

AxI1
A332
A3J105
A33208

04951  -60003 3 I O P T I O N  00,  TME  CONIROL.LtR  DOARD 28480 04”9,-bc!“03

0  IbU-.l:QU I 7 CAPbCITOR-FXD  ,lJF  +80-20X  SQUDC  C E R 2u400 OIL0  -35°C
0 1 6 0 4 1 8 9 0 2 C.w*CITOR.FXo  15PF  i-I”%  *OO”oC  CER 0 4 2 0 0 292CC0G150J1008
“160  ‘Liz39 0 C A P A C I T O R  FXO  15PF  +-lo%  2OO”OC  CER 04200 292CCOG150Ji008
0160-3508 9 CAPACITOR--FXD  ,LlF 180-202  SOVDC  C E R ZR48Q 0160-3500
OlbO-JSOE 9 CM’ACITOR-FXD  ,,JT  +80-20%  S Q V D C  C E R m4uo Q16”--3508

OlbO  4 8 3 3 J 1 CM’AClTOR-FXD ,,,2:“F  +-10%  l”QVDC  C E R 2114110 0,60-4,1,‘,3
0  L&O-  3 4 4 9 7 1 CbPbCITOR-FXD  ?DOOPF  +-IO%  ZO’JDC  C E R 20400 0160-3441
11160-4567 2 3 C A P A C I T O R  FXD  39OOPF  t - 1 %  IOOUDC  C E R 2 8 4 8 ” 0  ,6Q-4:,6’1
0 I ho-JSOQ 9 C A P A C I T O R - F X D  IUF  MU-20%  5QVDC  C E R >10400 016”-3SQU
016”--4567 2 C A P A C I T O R - F X D  3YOOPF  +-IX 1OOVDC  CLR 2 0 4 D  0 L116Q-4567

L,lt,“--4567 2 CAPbCITOR-FXD  39”OPF  + 1 %  1QQVDC  cm ?,:400 OltrQ-4567
~1160~~0576 5 4 CAPbcITO:<  -FXD  ,,,r + 2 0 %  r.iO”DC  CER .?04uo 11160-0576
0160.3”78 0 2 CAP*C,TOR-FXD  IOOOPF  +5x  lOO”OC  CER 0 2 8 1 3 CW20A102M3
0,60  3 4 4 0 6 1 CAPbCITOR  F X D  iQQ”PF  +.lfl%  IKVDC  CEli ?ll4811 O,bQ-3440
0 IEO-26Ei3 I 1 CbPbCITOR--FXD  4.7UF+-2Q%  35’JDC  T A EL1400 0  ,110  -2603

0160~-0576 5 CbPbCITCIR  -FXD  1UF  + 2 0 %  5QVDC  CCR 20480 0,1,“-11571~
0 I bO-0576 5 C A P A C I T O R - F X D  ,,UF  + - 2 0 %  S Q V D C  C E R ?,,400 0  I  L O  .0576
0,60-  3508 9 C A P A C I T O R - F X D  ,llF 100  tQ%  SOUDC  C L R ?I.14811 ”  16fl-3500
” IbO-3508 9 CbPbCTrOR-FXD  ,L,-  +80-20%  CJOVDC  CEH EL34110 “IL,,  3 9 0 8
Ql  b”-56:,7 3 1 CAPACITOR-TXD  ,200PF  t-I% IQOVDC  CLll ?0480 ,,,60-:r6:,7

IltbQ-5500 9 C A P A C I T O R - F X D  ,L,,-  +O”  -20%  SQVDC  CC,< :‘c4!30 ,11,.il  3 5 1 1 ”
“,60-  4001 7 I CAPACIT”R-FX”  ,“llPF 8 ~5%  ,“O”DC  CER 10400 OI‘O-4~.,01

0  I bQ-US76 5 C,?PACITOR-FX”  l\lF + -:I)%  5QVDC  C C R :i,4on llli,” 0576
Oi60  4824 4 1 CAPAC,TOR-FXD  680  +~s%  lW”DC  CEH 0 2 7 9 8 CACO3COG681JlOOA
OIBO-‘I”04 0 CAPACIrOR  FXD  47OPF  ewe  lOO”DC  cm 2 8 4 8 0 0160-4808

“1  60~0576 5 I C A P A C I T O R  FXO  1 “F  b  5 %  SOVOC  C E R 0 2 0 1 0 SR205Cl04MAA
“ 1 6 0  ‘I”08 4 1 C A P A C I T O R - F X D  47OPF  +S%  1OOVDC  C E R 2 8 4 8 0 0160-4808
0160  4608 4 CAPAClTOR  F X O  47OPF  t-  5 %  IOOVOC  C E R 2 8 4 8 0 0 1 6 0  4 8 0 8
1901-  “ 0 4 ” 1 1 DIODE-3WITCIIINC  3 ” ”  5QlW  2N:i  D C 1  3 5 2134HO 19111-0040
,vn,-004Q 1 DIODE  SUITCHTNG  3 ” ”  5”“cI  1NS  D O  3 5 204CQ 1 :’ 0 1 0  0  4  0

lx-4670 2 2 C O N N E C T O R  3  P I N  M  P O S T  TYP’i PO400 1251-46711
1.?51-4670 2 CONNECTCIR  3-PIN  I, P O S T  TYI’I: ;104GQ , 1 5 1  - 4 6 7 ”
31111  2063 8 1 S W I T C H - R K R  D I P  -RICH  bSSY 4  -,A  .05A  3OVDC ?114ElO 31Ql-2063

1251  “ 8 2 2 4 1 6 0  P O S  C O N N E C T O R 2 8 4 8 0 1251.8822
1 2 5 2  co60
y;m;;;

1; 2 8 4 8 0 1252-0060
(

:
1
p;f;;L;;;;

2 8 4 8 0 1258  0 1 4 1
2 8 4 8 0 1258-0141

&JL, 9,40-0,107 2 2 CHOKT  TOROIDhL 20400 ‘914”  000’7
A3L? ‘714”  0 8 0 7 2 C H O K E  TOAOLDFIL ?04klQ ‘?,4Q-“007

&3q:s04 lQSS-  “461 1 2 T R A N S I S T O R  HOC,-ET  N - C H A N 284FlO 11155  0461
A30505 105’;-  0 4 6 1 1 TRFtN!;IBT”R  ,,CSFLT  N - C H A N 284LIO IO:>:-114bl
b’3c4SOO ,8?6  -“?a5 6 1 IC  V  R G L T R  T O - 9 2 04713 t+,:79LQ5C
A 3 0 6 0 4 LL(‘J5-  0 5 0 9 E l 2 T”AN3ISTOR  NOSFCT  P CIIAN  I: iIflDC  T O - 2 2 0 zi3400 1  osJ-i,Yll9

A3Bb05 ,1355-0509 t 3 T R A N S I S T O R  “OSFET  P-CIIAN  C  M O D E  T O  210 1fi400 itxr5-n509

b306”b ,11::,5  05:s R 1 ,RANSI3TOR  MflSFCT  N-CHhN  E - M O D E  SI ?I3480 IO:I:-UY”S

FIIRl (1757-0442 9 1  il R E S I S T O R  1OK  1 % .12:W  F .TI:--01.IQ” 24:7(1/A C 4  ,/o-TO  -100:  -F
A3R2 QL'?B-636" 6 6 RCSI:iTOR  IOK .,% ,1?5W  r  TC=Q+  ?: 2G4~10 ,,678-  El360
A3R3 0698-3435 0

F13R4 “757.  O?E,O 3 1

R E S I S T O R  3 8  3  1 %  12sw  F  TC=0+-100 02995 5033R
RCSIOT,,~  ,K 1 %  .125W  F TC=Q~~tQO 24:146 C4  L/B-TQ-,QUl  F

b3R5 11’757-1094 9 I RFS*E,OR  ,.47K  1 %  .,:!5w F TC=“1-,00 ?4546 C4-l/O-T”--1471  -F

A3R6 0757--0465 b 3 RCGTliTOR  lQQK  1 % .,25w  r  Tc-0~  I”0 24:4b C 4  I/O-TO-  1QQ3  f
b3R7 v/s,-“465 6 RESISTOI?  ,O”K  1 %  .l?SW  F  TC=Qt-100 24546 C 4  ,/B-T”  I”,,3  F
b:RB 0757.  “420  , 2 R E S I S T ” , ?  I .62K  1 % 125W  I-  TC=O*  100 ?4546 C 4  l/Q-IO-lbll-1
A3R9 “f,PE-  3 4 3 9 4 3 HCSIDTDR  178  1 % .,?5W  F TCcQ*-IO0 ‘41i46 C 4  ,/O-T,1  -171:R  -F
A3Rl” ObYO  .1439 4 RCSISTOR  ,711  1 %  .,25w  r TC=ll+-100 24546 C4  i/,3--TO-,7”1?-f

b.IR,, 11’157-11463 4 1 RESiSlOR  OT.5K  1 %  .125W  r  TC=Q*  -100 ? 4  5 4  b C 4  ,  ,D  - T O  -HZ:?  F
I?31113 0757.  “442 ‘ 7 RCSTSTOR  ,OK 1 %  .1;!5W  F TC=Q+-  100 ?4:i4b C 4  l/8--TO-  10”::  F
A31<13 “‘,57-,14x1 3 ? REGIDTIII?  5,llK 1 %  .12”jW  F TC=O+-100 :,4:;4(1 C 4  ,/U-T,)  5 1 1 1 - F
A3Rl4 069”.  3190 ,” I nCSI3,(1R  ?3,7K  1 %  .l?ZW  I -  TC-0  1 0 0 24546 C4.  1 ,‘8-  TO-;?37:’  /-
b3R15 0757-0442 R E S I S T O R  1 ° K  I% ,,?SW  F rc -o+-11111 147,46 r.4  I/B-TQ~lllQ:!-F

A3R16 0610.  3 4 3 9 4 R E S I S T O R  170  1 %  .,:5W  F TC=Qt-,100 245  4 6 C 4  1/Q  TQ-,‘,BR  I-
A3R17 “757-0420 1 REBI!;TOR  1 .6ZK  1 %  1?5W  F  TC=O+-IO0 24546 ,:4 l/B-TO-16’1  ,F
A3RIB 0757-044: 9 R E S I S T O R  1flK 1 % .,X,W F TC=Qi-100 2 4 5 4 6 C-l-  1/E,. TO-,Q”;!-  I

A3R19 Q1>9&3151 7 1 RESISi”R  ?.87,(  I%,  ,125W  I-  TC=O+-1QO 24546 C 4  -1/B  .TQ  -2,371  F
A3R70 06%8  3166 5 1 RES,STOR  237K  1 %  125W  F  TC-:O+  100 2 4 5 4 6 G-1  E - T O - 2 3 7 1  F

6----
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HP 4951A
Replaceable Parts

Table 6-7. Replaceable Parts (Continued)

Reference
Designation Description Mfr

Code Mfr Part Number

A3R26 0698 3260 9 2 RESISTOR 464 1% 125w  F  TC:O+~ 100 24546 C4-,:8-T0 464,  F
Kit727 0757 3435 6 1 R E S I S T O R  3 8  3 K  1 %  125W  F  TC a+-  100 2 4 5 4 6 c4  ,,‘8-TO  3 8 3 1  F

43R28 0 7 5 7  0317 7 1 R E S I S T O R  1 3 3 K  2W  P W  TC=w  - 2 5 2 . 8 4 8 0 0 6 9 8 4 3 6 0
A3R29 0 6 9 8 - 6 3 6 0 6 R E S I S T O R  1 0 K  1 %  125W  FTC-O’-25 2 8 4 8 0 0 6 9 8 . 6 3 6 0

A3R30 0757-0442 9 RESlSTOA  lOK  1 %  125W  F TC=O+  100 2 4 5 4 6 c4  1/e  T O - C M F - 5 5  1 Tl

A3R31 0 6 9 8  6 3 6 0 6 R E S I S T O R  IOK  1 %  125W  F  TC=O+-25 2 8 4 8 0 0698,6360

K3R32 0 6 9 8 . 6 3 6 0 6 R E S I S T O R  IOK  1 %  125w  F  TC=O+-25 2 8 4 8 0 0 6 9 8 - 6 3 6 0
A3R32 0 7 5 7  0 1 9 9 3 1 R E S I S T O R  2 1  5 K  1 %  125W  F  TC=O+mlOO 2 4 5 4 6 C4~1,~6-TO-2152  F

*3R33 0 7 5 7  0442 9 RESlSTOR  1 0 K  I% 125W  F Tt:O+m,OO 2 4 5 4 6 c4  l/8-TO  1002  F
A3R34 0 6 9 8  3 4 4 4 1 R E S I S T O R  3 1 6  I% 125W  FTC-O+-,00 0 5 5 2 4 C4-,/8  T O - C M F  5 5 - l .  T,

A3R35 0698-6360 6 1 R E S l S T O R  ,OK  1 %  125W  F  TC=Ot-100 2 8 4 8 0 0 6 9 8  6 3 6 0
A3R36 0 7 5 7 . 0 2 8 0 3 RESISTOR  ,K 1 %  125WFTC  01-100 0 2 2 7 3 503311
A3R37 0757-0482 7 R E S I S T O R  511K  1 %  1 2 5 W  FTC-O+-,00 0 2 2 7 3 C E A - 9 9 3
A3R38 0 6 9 8  0084 9 R E S I S T O R  2  1 5 K  1 %  125W  F  TC=O+lOO 0 3 2 9 2 CT4-,/g-TO  2151~F

A3R39 0 7 5 7  0 2 7 4 5 2 R E S I S T O R  l21K  ,% 1 2 5 W  FTC-O+-100 0 3 2 9 4 C T 4  l/8-TO-1211-F

A3R40 0698.3435 6 R E S I S T O R  3 8  3  1 %  125W  FTC-O+-,00 0 3 2 9 4 LO40
A3R4  1 0 7 5 7 . 0 4 4 2 9 R E S l S T O R  ,OK  1 %  12SW  FTC-O+-100 2 4 5 4 6 C4-l/8-TO-lCQ2  F

A3R43 0757.0442 9 R E S I S T O R  ,OK 0 2 2 7 3 C E C - 9 9 3

A3844 0 7 5 7  0 2 8 0 3 R E S l S T O R  tK ,% 125W 0 2 2 7 3 5033R
A3R45 0 6 9 8  3 4 4 9 6 R E S I S T O R  2 8  7 K  1 %  125W 0 3 2 9 2 CT6,.‘8  T O - 2 8 7 2 - F

A3R46 0698.3452 1 R E S I S T O R  147K 0 3 2 9 2 CT4-l/8-TO-1472-F
A3R47 0698-3451 0 R E S l S T O R  133K  1 %  l25W 0 3 2 9 2 C T 4  ,/8 T O - , 3 3 1 - F

A3R207 1 8  I O - 0 2 8 0 8 3 N E T W O R K  R E S  1 0  S I P  lOOK  O H M  X 9 01121 210A103

A3R300 1 8  1 O - 0 3 6 8 3 .2 N E T W O R K - R E S  6-SIP  ,OOK  O H M  X 6 01121 206Al03
A3R307 1810  0 2 8 0 8 N E T W O R K - R E S  I O - S I P  ,OOK  O H M  X 9 0,121 2lOAl03

A3R3DCJ i!Jlo-o28u R NETWORK  -RES iD~SIPlO.OK  O H M  X 7 0 1 1 2 1 21OAlO.5
A7N40.4 fl698-6360 6 R E S I S T O R  1 0 K  ,,% .,25W  F TC=u+-25 211480
A3R505

0670-.b3(10
10lfl-0368 3 NETUORK-RES  6-  SIP10  .uK O k , ”  X J Oil?, 2066103

A3RS06 1810-0374 1 1 N E T W O R K - R E S  8 , STPl  ,oK o k : ”  x 4 01121 :1oeD102

A3UlO? 04151-1nori8 3 I S T  MACH  PROM  401 28480 04u51-1000R
A311103 04951--100117 2 1 T A P E PROM  4 0 4 m4rju
A3U104

114951.ton07
1020-3552 4 1 NSCBI  O A N  .I TEhP 20480 I w-3552

A311105 11120-3058 5 3 XC  F F CHOS/7411C  D - M / S  POS.EDGE-TRIG  c”H 28400 llx!O - 3 0 5 0
A3UlOO lfl%O-2770 ” 1 HICRUPRUCCSSUI? ?IJ480 1020-2170

AdU?O  1
AJU205
P,.5u:oe
A)JUJO  0
A3U30  I

A3U302
A311303
A3U305
A.IU’JOb

A311307

A3113fl8
A3U404
A3U4Ob
A3U407
A3U408

A3U5D4
AJLJ505
A3U50b
A311507
A3U50”

A311607

A3XU102
A3XUlO3
A3XUI  0 4
A3XUl  Ub
A3XU30;1
KU,,303

A3XU305

lB70-2923 1 1 I C  G A T E CMOS/74HC  N A N D  TP,.  3-INP ;1”4(30 1  Cl?”  -2723
imn-3058 5 II: r r  CixlS/7r)~lC  D  h/G  POS  EDGE-,RIG  c o n 204”” 10:!0-30T,R
1820-3082 5 3 IC-ilC74HC374N ?8400 1020-308~
l”?O-3om 5 IC-“C7411C374N 211400 lO?O-3002

1  E?O-308;? 5 xc -hC74HC374N ?04UO ,020  -3002

04751-10009 4 1 ST  hACH  Praoh  402 ?fl400 04fiz1  -bounds
I u:o-2;?32 5 I XC  RCTR  CH”li  S-HIT 0 4 7 1 3 w14034m
lH20-.30x 5 I C :  Fl-  CMO’j/7411C  D-N/S  I’OS  CDCE-TRIG  COh ;?1140n lll’O-305F1
113?0-3185 7 1 I C  SCHfiITT-TRIG  CHOS/74liC  I N ”  HEX ?C400 lQ70-3ia5
1 0 2 0  -2922 0 1 I C  CAlCCMnS/741-IC  N A N D  Q U A D  2-INP :!0411n 1 wo-2922

)820.-3330 b 1 IC  T R A N S C E I V E R  CMOS/74tlC  Fl1JS  OCTL m4l30 102n..533u
102b-0740 I 3 1 I C  DWTlCti  ANLG  D U A L  l b  D I P  C  P K G 37213 1115043CDE
18?6-n521 3 1 XC  OF  A H P  LOW-I:IAS  -H-IMPD  D U A L  8  DIP.  P II ,275 T,  072CP
lO?fl-3081 4 2 rc rr  CtiO~/7411C  D 11Pr:  PIIS LDGC  TRIG 2 8 4 8 0 1lx!o--3otJ1
1  a20  -3081 4 IC  TF  ChOS17411C  D - T Y P E  PUS-EDCE.-TR  [C 2rl4uc ll:‘u-3ocl

18?0  3 3 7 7 1 1 I C  D R V R  C M O S  ,‘RPHL  ilI -CI,R  CATED  Q U A D ?U481) IX'".-3.177
ill?b-,037 0 1 I C  V  RCLTR-SWG  l.t/4OV  l b  CNTP  PKG 10400 183L-1039
1026-0158 ” I I C  C O M P A R A T O R  Cl’  “ U A D  14  D I P - P  P K G 0,279 Lrl33?N
lllJO-1314 2 2 II; RULTIPLXR  4-CHAN  -ANLG  DUAL  I,,--DII’ -F 3L’,R5 CD40xBE
,020  1314 2 I C  hULTIPLXn  4  C H A N  -ANLG  D U A L  If,- D I P - P .X5RS CD4052RE

I Wh-075.5 3 f IC  or  A M P  LOW-F:IAs-H-IMPD  QilAD  14  -D1,’  c 04’713 t-K34rlD4Hl.

i:!nn~  1,541 1 3 CiOCKI:T  24-CONT  DII’  DIP-SLDRI C 2n4ou 120  0-0541
1200-0541 1 SDCKET  -IC  24-CONI  D I P  DIP--SLDR 211400 1200 0511
IZ00-0654 7 2 S O C K E T - I C  40-CONT  D I P  D I P  SLm 2fl4BII 12,)  O--O654
1200-0654
1200-0541

1 :::ti:;: / j: 1

SOCKET--xc  4 0  -coNr  DIP  DI,‘. SLDO ?CWO l?DO  0654
SOCI(r:l-I:  24-CONT  D I P  DI,’  3LDR 20411  I, 12su-0541

1
S O C K E T - I C  24.CONT  DIP  DIP-SLOR
IC  S O C K E T 1

2 8 4 8 0
2 8 4 8 0 1 ::z-::::

A3Y  I”7 0410-0726 8 1 CRYSTAL-BUARTI  b.onouo  MHZ 2 r . 1 ( I ,.I  0 04,”  072L

"b?4-0336 P
2:‘00-0105  4
:‘26o-“ooT 3
4.430-01  ‘)!?I 9

4 SCREW-TPG  4  2 0  375.IN  LC  PAN-IID-PO/I 2H480 0624-0336
4 S C R E W  M A C H  4-40  .312-IN-LC  P A N  HD-PO:1 “UOOO ORDrR  BY  DEECRIPTION
2 NUT-)I‘X-W/LKWR  4 40  -illD  .014-IN  lHH on000 OrJDrR  D E S C R I P T I O NDY

2 I N S U L A T O R  -*CAD  GLASS 2048  I, 4 3 3 0  0 1 4 :

,‘)?,,A  *cl”,  3
,u.~80--0311” 3
14bn-  lb02 7
?:!uo-o,u5 4
2360  -0117 6

O P T I O N  unl  hI::CCLLANEOUS 2,140” 4951A  too,
4 S T A N D O F F - H E X  37Y-  I N  -LC  b  J?THD ?841,0 11380  03130
1 SPRING  IR!;N  ,103  I N - O D  +,U,d  ZN m40n 1460-,602

SCRCW-HACH  4~4u  ,312  IN., C ;  P A N  “D-PO/‘ oouno Ol?DCP  HY  DC!iCRIPTION
2 SCRLW  blcIC,I  6-T;’  ,373  T N  L G  PAN-HA?  :‘uzIOOO”0 ORDCR  B Y  DES,.RIPl  1:UN

5041-1573 7 I E.IECT  B U T T O N m4ou :,1:41-,5;‘3
!;O:,l- 27246 r, I TAPC  rRANSPOR1 20411u 50,>,-2246
D49:I-u,,uDE  b I Bl>ACKLT-TP  T R A N S ?84130 u4ml.-nun02
04951.40002 0 1 T A P E  COVEI 20400 04x--4oun::
049Jl-4000b 4 1 T A P E  DUO11 2 8 4 8 0 ~4951  -4onnb

1
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HP 4951A
Replaceable Parts

Table 6-3. Replaceable Parts

Reference
Designation

HP Part c Oty
N u m b e r  D Description Mfr

Code Mfr Part Number

Al0 04951-60010 2 I OPTION 003 KCITAKANCI  BOARD Efl400 n4951-60010

AlDCl UlbU-  OS76 5 12 C A P A C I T O R - F X D ,lUF +-20%  SOUDC  CER xl48U 0100-0576
AIUC? 0160-3508 9 4 CAFACITOR-FXD  lW 1-80-20X SOVDC CER 20480 0160-3508
Al OC3 U 160-46322 2 2 CAPACITOR-FXD 1OUOPF  +-5X 1OOVDC  CER 20480 UlbO-4822
Al "C4 0160-4832 4 t CAPACITOR-fXD  .O,IJF  t 10X 1OnVDC  CEP 2 1 1 4 8 0 0160-4032
Al ocs 0160-4789 0 (1 CAPACITOR-FXD 15PF  +-5%  ,nOVDC  CER n+-30 :!04"u 0160-4789

AlUCI 0160-4709 n CAPACITOR-FXD  ,5PF  +-5X IOUVDC  ml 01-30 20480 UlbO-4709
AlOC7 0180-2B83 3 1 CAPACITOR-FXD 4.7UFc-10%  JSVDC  TA 5‘209 OS 10474
AlOC8 oifio-3374 9 1 CAPACITOR-FXD 47ODlJF+30-10%  3JVDC  AL 28400 01*0 .3374
4lOCP 11160-3879 7 5 CAPAC(TOR-TXD  .OlUF  +-20% 1OOVDC  CCR 20400 Ul!dU-3079
41oc7 "180-2083 I 1 CAPACITOR-FXD47"F  +,0X 3S"DCTA 03923 DS10474

AlOCll 0160-3508 9 CAPACITOR -FXD ,!.,I‘  +QU-20%  SOUDC  CER 2a4llo OIL0  -3500
A,UCl? o,c,n  48?? 2 CAPACITOR-FXD ,nnUI'F +-5%  ,OOVDC  CER .?I3480 O,bO-4"?2
Al OC13 II I80  -3376 I 2 CAPACITOR-FXD ??uo"F+30  -111%  25VDC  AL 20480 0100-3376
RlOC14 O,b"-4R24 4 1 CAPACITOR TXD  .6flUPr  +-5X  1UOVDC  CER xl4OU 0160..4fa4
AlOCl5 niOo--3375 n i CAPACITOR-FXD 33UOUF130  10% 1bVDC  Al. 2(14"0 n,f10-3375

AlOCl6 0160-3508 9 CAPACITOR-,XD  ll,F  rOO-20%  5OVDC  CT1 2tl4fln n,60-moe
*loci7 U i60-0576 5 CAPACITOR-FXD 1l.F +--20% SOVDC CER 2114"O 0160  0576
AlOCI 0160 2055 8 CAPACITOR-FXD 0l"FlOOVDC 04200 C023FlOlF103ZS22-CDA
Alnc20 U,60-3079 7 CAPACITOR-TXD  .Ul!JF  +-20%  1OOVDC  CEI( 2F4DU OLLO  3879
AlOC?l Or""-.1376 1 CAPACITOR-FXD 22DOUFi30-10%  ZVDC AL 2B4LIn 01011-3376

AIUC22 ,,lb0-1,S7h 5 CAPACITOR -FXD ,,UF +-20X  5"VDC  CER I!*400 UILO-0576
A,nc23 0160-0576 3 CAPACITOR-FXD .lUF t-20% JUUDC  CEI 213480 0,&U-"576
AlOC24 UlbO-0376 5 CAPAC[TOR-FXD  ,,lli-  +-EOX  SOVDC CER 20480 011#0-0576
A, oc23 0160-3500 9 CAPACITOR-FXD ,l,F  +BO-20%  SOVDC CER 2D48U 0160-35OU
AlUC26 oibo--0196  3 1 CAP,?CITOR-FXD  ,UlUF  + 20%  ?KUDC  CCR 7"98? 078  -at?-7.5~11  lndn

410227 0160 4663 7 1 CAPACITOR-FXD22UF  ,8(t20%  lO""DCCER 20480 0160-4663
hlnc2~ ntbo--11576 5 C A P A C  [TO" -FXD ,,lF  +-20X  Z""DC  CCR ?C4OU 011,"-0576
A, oc29 OlbO- 4953 0 I CAPACITLIR  FXD .027,x  I 5X SU'JDC CER 2LMCO 0160-4993
Al oc30 U16n-0576 5 C A P A C I T O R - F X D ,UF + 20%  SUVDC  CCR

CWACITUR  FXD  ?.2UF  +80 20% IOUVDC  CER
2Ll4OU 1,1‘,0 037L

b,nc3, U,bU-4663  '? 2 204en n ,1,"-4663

Al UC32 OlFJU-3377 2 1 CAPACITOR-FXD 47\1Fh-20%  SUVDC  AL ?I3480 ",GU-337'7
AlOC33 o,t,o  47"9 u CAPACITOR-FXD 15PT  +.5%  1OUVI)C CER U+--30 2840" 0160-471~9
Al UC34 0 I bOb4789 0 CAPAC[TOR-FXD  15l'r  +-5X IUOVDC  CIIR  Ut-30 7048U 0160.47u9
A, OK35 0160-3071 1 1 CAPACITOR FXD ,Ollr  t-10%  1OOUDC 0,450 17LlBl  OLIC
LllOC36 0 170.-U04U 9 1 CAPACITOR-FXD .047UF  +-LO%  2OnVDC  POLYE 'j6?09 :'rr!P4739;!

A,  UC37 0160-4579 0 1 CAPACITOR-FXD lU,-  t .5%  1bOVDC  MET. I'DLYC W4RO O,bU-4!i7V

AlOC38 UlbO-0576 5 CAPACITOR-FXD .,,.I-  +-20X  SO'JDC  CCN 204no UILO-0571,
A,"C39 u16n-0576 3 C A P A C I T O R - F X D 1U‘ +,--?u%  SDUDC  CER ED48fl ult.o-"37b

Ainc40 0160-0576 5 CAPACITOR-FXD ,lL.)F  +--20% 5OVDC  CER 2l14UO o,,.o-0576
AI"C41 OlbU-U57b 5 CAPACITOR-FXD .,UF +-20X  5OVDC  CER 28480 n,60-1,57,,

AlOC42 0160.4230 b 3 CAPACITOR .FXD ,O,UF  +D"-2U%  IKVDC  CER 7 , 5 9 0 G A P - 1 0 3
A,OC43 OlbU- 4bb.J 9 CAPACITOR-FXD :,"'LJF  *On-23x  1OO"DC  Cf.R a400 0160-4663
AlOC44 "160-4808 4 1 CAPACITOR-FXD 47nPF +-3% ,OUVDC  CER 284r)O 0 ll,U-4RUCI
Al UC43 0160  -4804 0 2 CAPACl,OR-FXI)  StrPf- + 5% 1"O"DC  CCR O+--30 204":) oibo-4804
A, UC46 0 lbO-3079 7 CAPACITOR-FXD .OlUF  C-7,"% 1OOVDC  CER :l39uu 0 11,0-3879

AlOC47 "160  0576 3 CAPACITOR-FXD .,UF +-20%  SOVDC CE:? 20480 u160-0:376
A,UC48 Ul60 4230 b CAPACITOR-FXD ,O,UI-  +80-20%  1KVDC  CER 7,::90 GAr-103
AIOC49 n it,,,-4230 ll C A P A C I T O R  TXD OlUF  +f,O-20%  ,K"I>C  CER 7,590 G A P - 1 0 3
Al llC5U "Lb0 4 8 0 4 u CAPACITOR-FXD 3Ll’f  +-5%  IOOVDC  CEK Ut -30 :,:400 UlbO  4804
Al"CS1 rn,t,o 4370 5 1 CAPACTTOR  .FXO ,OUOPr  -t .5%  ?UnVDC  CER 51642 2!l” ~E”o-NPO-1u?J

A I oc52 U1~,0-4f1”1 7 1 CAPACITOR-FXD IOUPF  t-5%  IOOVDC  CT13 2z:4,,0 U1L-4801
AlOC53 o,<,o-471,9 0 CAPACITOR fX,,  IS",-  +-5% ,nO""C  CER 01-33 2fl4fJ” nl(rn-47w
AIUC54 OlhO-478Y n CAPACITOR-FXD 1hPF  r-5%  IUOUDC  CC:17  01-30 d114DU n I(.O 4707

AlOCRl 1'7Ul-0704 4 2 "IUD:  PWR RCC, IN4"UZ  lnDV  !A DO-41 ut:'): lN4002
(rlOCR2 ,vo,-U704 4 DIODE-PWR  RECT  lN4002  1OOU  ,A DO-41 111275 lN4UU2
Alnut 19Ul 0030 3 3 D1ODZ  WITtllING  OOV  ZOOM0  ?NS  DO-.33 28480 ,,,n,  in050
A, OCR4 ,OU,-11050 3 DIODC-SWITCHING  8OV  2OOMA  ?NS DO.-33 :'E14OU 19~-005n
A, OCRS ,901.OR71 b 4 DIODC-PWR RF.CT  I'jOV  Z5A 15NS 12969 L1CSll  u3

Al OCR6 ,701 "871 b DIODE-PW,?  RCCT  ,:,UY  ?.!iA  25NE I:'),>9 LIES1103
A,nCR7 1901-0871 6 DIODC-PWR RECT  15"V 2.56  2'ND 12969 uts, 103

Al llCR8 1901-  01a71 6 DIODE  PW,+ RCCT 15"" 2.5A  :JN!: I29(,9 UC!;1103
A, OCR9 19O,-u99:! ? 2 DlODC-SCIIOTIKI  lN5022  4fl'J  ?A 2 1 3 4 8 0 ,901.O9Y2
AIUCRIO 190 i 0992 2 DTODC  ScHOTTI(Y  ,N'30?? 4UV 3A .?:1480 ,901 09v.'

Al0CR1, ,91,,-  1,845 4 I DIODE ,,V  RI:CT  2K" :,UnA  :15ONS 18546 "G -1%
(\IlICR12 ,911,-,105 1 2 DIODE-H" RllCTIrIER 284ElU 1 9 0 1 1 1 u 5
&,UCR13 IV"2  3323  , 1 D,,"D::  -Z,JR  42.1'J 5% DO.35 P0*.4W  TC;: .Oo% 2R4OU ,7U2-3323
AlUCR14 19Ul-,105 1 DIDor-HV  RECTIFIER 28480 ,'?"l-,105
AlOCRlS 1901-0040 1 .3 DIODC  SWITCIIING  3"V 5U,',A  :NS DO-3: ?I3  480 ,')"I-"01"

a,ol:a,p ,911,.0697 9 1 DIDDC  PWR RECT  2UOV 3A 20flNS 114713 nrt,::52
AlOCR17 I'?01  ,004o 1 DIOD~-:,WITCII1NCi  3D" 50i,A  2NG DO-35 ?R480 ,D", II"40
blOCRI8 ,'7n,-"uso 3 DIODE-SWITCHING 80" 2UOl4A :NB DO-35 :fl4ua 19111-0050

AlOCRlP I?'),-OS10 8 2 DIODE-S,' SIC  CCllDTlKY anmn ,'?O,-0518

A,OCREO 1902-0949 1 1 DIODE-ZNR  4.3V  5L DO-35 PD ,4W TC-:+.0,7% 7"40" ,90?-  094Y

ai?-L-,

r’:-.

G

E

6

A

i

e
t

c-., “.it .
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H P  4951A
Replaceable Parts

Table 6-7. Replaceable Parts (Continued)

Reference HP Part c Mfr
Designation N u m b e r  D Qty Description

Code Mfr Part Number

AlOCREl 1901-0040 1 DIODE--SWITCIiING  3U"  SOtit?  :1NS  DO-35 1"4C" 1901-0040
AlOCR22 19ot-0518 8 DtODC-SH  SIG SCHOTTKY 284"  (1 ,90,-II518
b10CR100 ,OD4-0293 R 1 THIRJSTOR-SCR 04713 MCR69  2

41 DOS1 2,40-"01.5 5 I LAMP-GLOU TAB-0  70/97VDC  3OOllA 7-2-HIJLH 00006 SA” ACNE--23A)

AlOJl 1251-8027 9 1 60 POSITION  ICONN X4OU ,251. El027
A, "J? 1751-882a 0 I 40 POSITION CONN 284RII 125,-88?a
AlOJloz 1258-1,141 8 1 b JUMPER-REM 2n 48U 1258-0141
b,"J,OB ,?'58-0,4* 8 JUtiPER-REM 28480 ,:?58-",4*
AiRJ203 I;\%+014, Q JLwwfH--REM ;1!34rln ,;?so-o,4,

A,OJ2"4 1251- 4246 8 I CONNECTOR 3-PIN  M POST TlPE 2,340o ,?5,-4246
*,oJ400 1258-014, B JUMPER-RI n 20480 1?5*-,~*41
A, 05402 1258-014, 8 JUMPER -REil 284"" 1;?50-0,41
AlOJ404 *m*-014, 0 JlJtlPER-REII 28400 ,m8-0,4,
A,05405 ,zx-014, 8 JUMPER-REh 28480 ,L'5"-  "14,

A,OJS04

,251 4292 4 1 SHUNT DIP  7 POSlTlONS 28480 1251-4292
1251 4398 CONNECTOASHUNT4  POSlTlON 28480 1251-4398
1251  3825

Ii

'I 7
CONNECTOH 5 PIN M POSTTYPE 28480 1251  3825

12580141 JUMPER REM 28480
1

12580141
1251 3751

,?SC-0217 /I 9

I

, I

CONNECTORB  PIN M POSTTYPE
1

. 28480 1251.3751

MULTI- II- JUti, 261480 1250-0217
1~58-014, B JllHPER REN 284"O ,:'~a.  014,
1751-4398 1 CONNECTOR CHUNT--4 POSITION El3480 1251-4398

0495 1 80017 I INDUCTORZMH  +lO% 28480 0495,.aoo,7
9140 0801 6 1 TOROlDALCHOKE 28480 9~40-080~
04951 80015 9 I COUPLEDIND"CTOR 28480 04951 8cQ16
9140 0319 1 1 COIL  LINEARITY 28480 9140031S
Y1400407 8 1 CL" 1OUH MIN 28480 9140-0407

Alow3ul
A1 00301
Al oq400
Al OQ4U?
AlUP

A 1 0 4 4 0 4
A1118405
~104601
6, NO602

A l  08603

AIUB703

AlOW
Al OWUl

At OQfi03
b, UO804

,854.-0215 1 1 TRANSISTOR NPN SI PD=35UMW  FT=S"O,,,,L 0 4 7 1 3 2N3904
1 8 5 5 - 0 5 2 6 9 1 TRANZISTOR  MOSFET P-CIIAN E NODE SI 2H4DO 18:s. 0526
,D55-OSEI a 2 TPANSICTOR  HOXET  N-CHAN E-HODE  SI ?a400 11)5'5-0525
l&S- D4"? 0 1 TRANSISTOR J-FCT  :N5,,5  P-CllAN D-NODE 17f156 2N5115
,1,55-04'?2 8 2 TRANSISTOR HOI;FCl N-CHAN E .MODf:  TO ?.2U 2r1400 ,059  0492

1055;-0492 El TRANSISTOR MO:.FLT N-CIlAN C MODC  TO ;':!O 704RO 1 a55-0492
,e26-0?76 5 1 IC 70LU5A  V RGLTR T[,-92 0471.1 HC70LO5ACP
,fi55-0524 7 7 TRANSISTOR Mfll>FLT  N. CllRN  E-nODI: TO-220 21,400 llls:;-““r?4
,!355-0524 7 TRANSISTOR tiOSFET N-C,+,N E-"ODE  TO.::" 204!JO ,o5s-0524
1055-0325 0 TRANSIDTIIR  MOSFET  N ‘.IIFIN  E-NODE  LiI ?,i4FJ,I 1"95-US?5

,11s4-of>59 7 1 TRANSISTOR NPN SI PD=12.5W  FT-YU"HZ II4713 n.rEl"o
1853-0430 6 I TRANSISlOR  PNF'  SI PD=,.:W  FT=SO",,Z 04713 MJCl7"
,fl53-0536 7 1 TRhNSISTOR  PNP ST TO 92 PD=350,4W ?!34D" ,0:;3-0536
,QS4-073u 5 2 TRANSISTOR NPN 31 TO.92 04713 llPS653,
1026-0285 6 I IC " RCLTR TO-92 04713 M(:79LU5C

1"54-"7311 5 TRANSISTOR NPN r,I  TO 92 04713 MPS6531

0'/57-n;?88 1 1 RCSISTOR  9.07K  ,X ,,?'jW  I TC-Ot-IOU 19701 il-4C,,S-TO-  7UY1  -F
"69B  -3266 5 2 RESISlUR  237K  1% .,?SW  F TC-"~+I00 24546 CJ !/ECTO-2373  F
O./S,-0438 3 ? RESISTOR S.,,,< 1X 1:.,25W  TC-0th,UU 24946 c4 l/Q-TO  5111  F
"698-3446 3 I RCSI:ITrIR  3RJ  1% , ,:"iw  1. TC=OI.  ,,,,I 24546 C4 l/Q,  TO-383P-F
01,9f,-7929 5 1 AESISTllA  9. "9K ,I% ,:5w  F TC=O B-50 ,970, Hr4C1/0  T: ','119,  -H

0x7- 0416 7 RESISTOR 51, I::  .I1F,W  i- TC=04  11," 24546 C4 I/O-TO-5,lR.F
1,'/57-114u1 0 4 RESISTOR ,UO 1% .125w  F TC=OI-IU" :'  54 (16 C4- ,/S--T9  10 Fi
069C-8463 4 1 RESISJOR  4C4.2  .,% 123W  F TC O+->I; 28400 0690 R4b3
,Uii99-U:ja9  , 1 RCSISroR  34.334K  ,I% .,?'5bl  F TCz"*-:5 2Q"UO IIf,C?-OrJQ'7
0 6 9 8 - 3 4 4 7  4 1 RCSISTOR  422 1% .,.?SW  I-  TCd3+-100 7 4 ' 5 4 6 C4 1/O TO -48;!R  -F

U757-0442 9 1, RCSISTOR  ,"K 1% .i"SW  F TC-Or-,,10 24546 C4 ,/S.TO  -1110:-F
"757 -0465 b 9 RESISTOR  lOOK 11 ,125W  F TC~0+-1,,3 24546 C4 I/B-TO-1003-F
,169~ -0084 9 3 RESISTOR ?. ISK 1% .,?5W  F TC=Ot-1"" 24546 C4-  ,,8-T"-2151-F
0757-0447  9 RT3IDTlJR  ,DK ,'L  .,25W  F TC=D+  .,On ii4546 C-l  I/B- 10 -loo;!  -r
0098  .RRZ~ 4 , RT.SISrOR  1H 1% ,125U  TC=-01-101,F .?i:4Li0 LILPD  -8027

Oblll -3266 5 RtCISrlJR  :?37K  1X .,;'5W  F rC*Ov,OO 24546 CP ,/8-  l!l-23:,3-F
11698-3441 c3 I RESISTOR  215 1% ,lIF;W  I-  IC-os-IUO ?4Y,46 C4-l/D-TO-Zl:K  F
0757-0442 9 RCSIS~IIR  IOK  1X ,1?5U  r rCrOc  ,,,(I :4:,46 C4 l/3-TO-,002  F

"757.0444 1 RESISTOR 12 1K 1% 125WFTC~O+-,cc 02995 5033R
0693 3159 5 I RESISTOR 26 ,K I"4  12SW  FTC++  100 02995 5033R

Olb,-0466 7 I RESlSrOR 1 IOK  1% 125wFrc~o+  100 02995 5033R
"678~0004 9 IRCT,ISTOR  2.,X  1% ,125W  :-  TC=O,  10" 24546 C.1  I/S-TO-2151  I-
v/57-0317 7 1 KCSISrOR  ,.3.$K  1% ,,?5W  F TC=Ot-,,,,I 2 4 5 4 6 C4 I/M-TO ,<,3,  F
0757 0441 L 9 RESJ:;lUR  ,OK 1% ,,2SU  F TC=3+-100 24:,46 C1-l/O-TD-lo",?-F
(1'257 034,> 2 ? R E S I S T O R  111  1X 12s~  F rc=ijt-100 24546 C4 l/O-TO IORC-F

Of,?"  3153 9 1 RESISlCiR  .J.S3K  1% ,1351J  7 TC=O+-100 24946 C? ,/8 TO--383, I
w57-n43a 3 RESISTOR Y,,K  1%. .,;'5U  r rC=O+  ,OO 24546 c4-110-10-5111  F
0757.-0346 2 RIISIDTOR  10 1% .12:W  F TC-;O,  100 24546 C4 ,/",TlI-,ORO  F
0757-046: b RESISTOR 1OOK 1% .l?SW  r 1l:-0+--1011 24246 C4-l/8-TU-lUO3-F
n757-~o?uU 3 5 RCSI'ITOR  IK 1% .1&U  r TC=U+  .,OO 24546 C4-i/S-TO-1001  f
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Table 6-7. Replaceable Parts (Continued)

Reference
Designation Description Mfr

Code Mfr Part Number

.A1 OR32 0757 0442 9 RESISTOR IOK  1% 125w  F Tczot-100 24546 C4-l/8-TO-100*-F

.AiilR33 6110  “179 7 W I R E .  R E S I S T I V E -  3 6 2  OHM,FT  0  0633  FT , 0 8 6 9 6 CUPRON

.Ali,R34 069”~0”65 6 R E S I S T O R  2  61K  1 %  125W  FTC-O+100 0 3 2 9 2 CT4.1/&T0~261  1-F
AWR35 01510145 9 2 RESlSTOR  7 5 0 K  1 %  25W  F  TC=0t-100 1 9 7 0 1 MF52C1/4  T O - 7 5 0 3 - F
.AWR36 0757  0 4 6 0 1 1 R E S I S T O R  61  9K  1 %  125W  F  TC=(H-10” 2 4 5 4 6 C4-116.T0~6192-F
.A,~lR38 0 6 9 6  3 4 . 1 2 9 I RESlSTOR  2 3 7  1 %  126W  F  TC=O+-100 ) 2 4 5 4 6 C4-l/6-TO-231R-F

rAl”R39
Al  OR41
01  O R 4 2
*I  O R 4 3
‘11  O R 4 4

lllOR4::

hl  :1R46
(31  J R 4 7

$11  “R4R
It1  O R 4 9

PI01750
111  O R 5 1
a ! IfRS?

1,l  OR54
AlOR

0 6 9 8  5 2 1 7 0
“757  -04.55
0’757-U4bS  ,”
0 7 5 7  -0442 9
0757-0442 9

0757..0469 ‘
0757-04Sa 7
07J7-0465 6
O/,98  - 3 4 3 0 5
0797-0199 3

0757-ll4!3, 7
0 7 5 7 - O  1 9 9
0’757-0465  ,”

0 7 5 7  0 4 4 2 9
0757  0 4 7 4 7

2 R E S I S T O R  2 6  7K  5 %  125W  F  TC=M-  1 0 0 0 3 2 9 2 NA4
R E S I S T O R  1OOK  1% I’W  P lc~cl+-  100 2 4 5 4 6 C4-,/!3-TO-1003-F
R E S I S T O R  1OOK  I% ,125U  F  TC.=O+-100 2 4 5 4 6 C4.-l/6-TO-1003-F
R E S I S T O R  10K  1 %  .,7X,  P ,C=C+-100 2 4 5 4 6 c4-  l/8-TO-1002  r
R C S I S T U R  1OK  I X  .1?5W  F  TC=O+-100 24546 C4-  l/8-TO-1002-F

RESTSTOH  1OOK  1X  .l2:rW  F TC=OI  .lOO 2 4 5 4 6 , C 4  l/8-TO-1003-F
2 R E S I S T O R  51.1K  1 %  .1?5W  F TC=Oi-106 24546 C4--l/B-TO-S,  1 2 - - F

RESIDTOR  1OOK  1%  .125W  F TC-O+-100 2 4 5 4 6 C 4  .1/o-TO-1003-F
2 R E S I S T O R  2 1 . 5  1 %  .lT5U  F  lC=O+-100 03089 PHESS-l/O-TO  .21R5-F
2 R E S I S T O R  21.5K  1 %  .125W  r  TC=Oi-100 2 4 5 4 6 C 4  -l/S-TO-2152-F

RKSISTOR  51.lK  1%  .12JW  F TC=Ok-100 245461 C 4  ,/6-TO-5112-F
R E S I S T O R  Ct.5K  1 %  .125U  C  TC=O+-100 24546 C 4  -l/E-TO-2152  -F
R E S I S T O R  1OOK  1 %  .1?5W  F T C = O + - 1 0 0 2454(r C 4  l/8-TO-1003-F
RESIETUR  1OK  I% .125&d  r  TC=Ot-100 249  46 C4-l/C--TO-,002~F

2 RESiSTOR  1 1K  1 %  12SW  F  TC=O+lOO 0 3 2 9 2 C T 4  l/&TO-,101-F

Cl,  O H 5 6 IlbPW  0083 e R E S I S T O R  1.96K  II .125W  F  TC=O+-100 24546 C 4  -I/B-TO-19Ll  -F
($1  O R 5 7 06D6-  1045 9 3 R E S I S T O R  ,OOK  5 X  .9U  C C  ,C=‘OrB02 Dll2, E81045
P 1  O R 5 8 0698-3154 0 1 R E S I S T O R  4.22K  1 %  ,125W  F  TC=O+-100 2454tl C 4  l/8-TO-4221  -F
GlOR59 0797-0420 3 1 RESIOlOH  7 5 ”  1 %  .125W  I-  TC=O*  10” 2454‘ C4.1/0-TO-751  F
Al  I,RI” 0698-3389 3 1 R E S I S T O R  17.8  I::  .5W  F  TCz”.e-100 20480 0670  - 3 3 8 9

F,  “ R b l “757-0797 7 1 R E S I S T O R  9 0 . 9  1 %  .SU  F  TC=Ot-100 20400 0 7 5 7 - 0 7 9 7
Al  IlR6? 0’157-0401 0 R E S I S T O R  1 0 0  1 X  .,XW  F  TC=Oc-IO” 2 4 5 4 6 C 4  l/8-TO--lOI-F
FIOR63 0070--0004 9 R E S I S T O R  ‘.,:K  1 1  .,?JU  F  TC.:“+  .103 2 4 5 4 6 C4-l/S-TO-2151 F
Al  OR64 0757-0442 9 RCSICTOR  1OK  1% .lE5W  F TC=O+-IO0 24546 C4-  l / B - T O - 1 0 0 2 - F
Ftl  O R 6 5 0606-1015 3 1 R E S I S T O R  1 0 0  5 %  .SW  C C  TC~O.1529 01121 LO1  0 1 5

AlIIRbb 11757-0401 0 RECIDTOR  1 0 0  1%  ,125U  F  TC=U+-100 2 4 5 4 6 C4-,,8-TO-101-F
F.1  “R‘7 0x7  -0465 6 RCSI3TOR  lOOH  1Z  .12SU  F TC=O+-100 2 4 5 4 6 C4-l/E-TO-1003-F
A 1 UR68 0666-1045 9 R E S I S T O R  100K  SZ  ,5W  C C  TC=0+802 01121 EBl04S
F  1 ORb9 O~,cll--1045 9 RESISTOR  10OK  5X  .SW  C C  TC~OtBOE 0 1 1 2 1 Eel  “ 4 5
Fil O R 7 0 0757-0260 3 RFSISTOR  1K  1 % .115W  F TCrOc-10” 2 4 5 4 6 C4-l/Q-TO--1061-F

Fl(lR71 0757-  0 2 8 0 3 RCSISTOR  1K  IX .t:JW  F  TC=O+  1 0 0 2 4 5 4 6 C4-l/E!-TO-1001-F
fit  OR72 “096-316, 9 2 R C S I S T O R  38.3K  1 %  .,?SW  F  TC=O+-100 2 4 5 4 6 C 4  t/G  .TO  -30352  -F
P  to173 OL,‘I”-316, 9 RCSISTCIR  3".3K  11 .125W  F TC=D+-,OO 2 4 5 4 6 C4-  l/Q-TO-3832-F
01  llR74 0’7:7-040, 0 R C S I S T U R  1 0 0  IX .,?5U  F  TC=O+-IO0 24591 C 4  l/8-TO-101-F
P 1 O R 7 5 0&9fJ-  315” 4 RC’ZISTIIR  23.7K  11.  ,125W  I-  TC-O+-100 2 4 5 4 6 C4-l/C-TO-2372  -F

Al”K76 “757  -,,28,, 3 R C S I S T U R  1K  1 % ,125.W  F TC;Ot-,“O 2 4 5 4 ‘ C 4  l/8-TO-1001-F
AlOR O&9”-343” 5 R E S I S T O R  ?I.:  I% .t2SU  F TC=Oi-100 03868 P,X5:  l/O-TO-Z’IRS-F
A l  O R 7 9 6757-0465 6 R E S I S T O R  IOOK  1 %  .1?5W  F  TC=O+-100 247346 C4-  l/8-TO-1003-F
ClORElO 0757  -“I49 9 R E S I S T O R  75OK  1%  .15W  F  TC=O#-100 1 9 7 0 1 tiF52C1/4-TO-7503-F
Ai”RlO5 ,610  0 2 6 0 8 4 N E T W O R K - R E S  lo-SIP  IOK  X 9O H M 0 5 5 2 4 C5ClOAO1.103G

AlOR tsl”  0 3 6 6 3 N E T W O R K  R E S  lo-SIP  10K  O H M  X 5 0 2 4 6 3 750.61~RlOK
Al  O R 3 0 9 IfllO-0277 3 N E T W O R K - R E S  IO  SIP?.2K llllii  X 9 01121 21  IlA222
RlllR4”4 II31  II- 040(. 0 1 NClWORK-.RES  8-SlPlO.OK  “lit, X 4 0 1 1 2 1 2 0 8 8 1  0 3
At  OR503 ?lOO--J?OR 9 1 RESICTOR-TRHR  CCltf  10% TOI’  ADJ  l-  IRN 2 0 4 0 0 2100--3908
AlOR ?,OO-3966 9 I RESISTOR-TRIIR  ?OOK  1 0 %  C  T O P - A D J  l ,RN 213480 2100-3966

A,  OR702 2  1 0 0  3 0 9 6 6 1 R E S I S T O R - T R M R  5 0 K  1 0 %  C  T O P  AD.,  I I - T R N 3 2 9 9 7 3292~.l-503
Al  OR703 1610-0369 4 NETWORK~RES  I O - S I P  TOOK  O H M  X 5 0 2 4 6 3 750.61.RlCOK
P,lOR704 2100  9089 7 I R E S I S T O R  TRMR  S K  10%  C  T O P  ADJ  17.TRN 32997 3292w-I -502

i.lOT3ou 0495,  80016 0 I IOOKHZ  T R A N S F O R M E R 2 6 4 6 0 0 4 9 5 1  6M)l6
P  1 OT500 9 1 0 0  04L13 0 1 XFMR-FLYBACK 2 6 4 6 0 9 1 0 0  0 4 6 3

1 2 5 1  83bO 5
,251  8360 5
1251.6360 5
1251  8360 5
1251  8 3 6 0 5

18 C O N N E C T O R - S G L  C O N T  P I N  025.IN-BSC  SL  S‘, 2 6 4 6 0 1251-6360
C O N N E C T O R - S G L  C O N T  P I N  025.IN-6SC  SZ  S O 2 6 4 6 0 1 2 5 1  8 3 6 0
C O N N E C T O R - S G L  C O N T  P I N  026.IN-BSC-SZ SO 2 6 4 8 0 1251.6360
C O N N E C T O R - S G L  C O N T  P I N  025~1N-BSC  SZ S O 2 6 4 6 0 1251-6360
CONNECTOR.SG,.  C O N T  P I N  025~1N.6SC  SZ S O 2 8 4 6 0 1261-6360

F.,ClTP402 1 2 5 1  8 3 6 0 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-ESC SL  S O 2 6 4 6 0 1251.6360
AiOTP403 1251  8 3 6 0 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-6SC SZ  SQ 2 6 4 6 0 1251-6360
Al  OTP404 1 2 5 1  6 3 6 0 5 CONNECTORdGL  C O N T  P I N  025.IN-ESC  SZ S O 2 8 4 8 0 1251.8360
AlC’TP405 , 1 5 1  8 3 6 0 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-6SC SZ  S O 2 8 4 6 0 1 2 5 1 . 6 3 6 0
i 1 C’TP406 1151  836” 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-6SC  SZ S C 1 2 6 4 6 0 1 2 5 1 . 6 3 6 0

PlCTPSl” ,151  836” 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-&C SZ  SG 2 6 4 8 0 126,  - 6 3 6 0
P 1 CT,=604 ,151  6 3 6 ” 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-&C  SL  S O 2 6 4 6 0 1251-6360
P lOTP704 ,251  63bO 5 C O N N E C T O R - S G L  C O N T  P I N  0 2 5  I N  BSC  52  SQ 2 6 4 8 0 1251.6360
P iOTP603 ,251  8360 5 C O N N E C T O R  SGL  C O N T  P I N  0 2 5  IN-6SC  SZ  SQ 2 6 4 6 0 ,251 6 3 6 0

A  1CTP804 1251  63bO 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-6SC  SZ  S O 2 8 4 8 0 1251-6360
Pl”GN0 ,151  R360 5 C O N N E C T O R - S G L  C O N T  P I N  025.IN-6SC  SZ S O 2 8 4 8 0 1 2 5 1  6 3 6 0

P1OU100 16260412 1 1 IC  C O M P A R A T O R  P R C N  DUAL  6  D I P  P PKG 2 7 0 1 4 LM393N
AlO”lOl 1”26  0544 0 I V  R E F  &DIP  C 0 4 7 1 3 MC1403”
AlO” 1626.0275 4 1 IC  78L12A  V  RGLTR  T O - 9 2 0 4 7 1 3 MC76L12ACP
AlOU 1626~046” 7 I IC  C O M P A R A T O R  G P  6.DIP-P  PKG 0 4 7 1 3 MC3423Pl
AlO” 1826  1066 3 1 IC  V O L T A G E  R E G U L A T O R  2A  P I N  P L A S T I C  P K G 2 6 4 6 0 1626-1066

-
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Reference HP Part
Designation Number

AlOUlO5
A l  a",06
A10U107
AlOU
AlOU

A1011204
AlOU
A l  OU208
A l  ou209
AlOU

Al OU306
AlOU
A 1  “ “ 3 0 8
AIOU404
A,  O"405

Al  01 ,406
A, ou407
A l  OU408
AlOU
Al0U410

AlOUSO3
A l  a u 5 0 5
AlOU
A1 ousoa
AlO”

1820-3373
1020-2921
lC20-2923
1020-3297
1820 2853

A l  OU604 1026-0753
Al OUbOS 1820-2925
A l  OUbOb 1 c20-2922
A l  OU607 1018-173”
A l  OUblO 1 8 2 0 - 2 9 2 2

A l  ou701 1820-3082
AlOU 04951-10010
AlOU 04951-10011
AlOU7OE t 820-2921
A l  ou709 1820-3082

AlOlJ803 1820-2924
AlOU 1820-2921
A l  OUEOS 1020-3007
AlOU lE20-1922
AlOUBO7 1820-3081

AlOU
AlOU

lR2U-3081
1820-3196
1820-2922
lS20-3097

At OU906
A l  OU907

At OXJt  05 l?S,-  6 8 5 7
Al OXJI  OS l?Zl-6857
At OXJ203 12J,-6857
A l  OXJ400 *x.,-m57
A l  OXJ402 1?5,-bEI57

AlOXJ404
AlOXJ405
At OXJ406
AlOXJSO4
Al OXJSo9

1251-6057
1251-61357
lZS,-6857
125*--bEI57
1251-6357

AlOXJS,”
A l  OXJ603
AlOXJ703
Al OXJ804
A I OXJ809

l?%,-6057
1251~6857
1251 -6857
1251.6857
1251 4670

AlOYU205 1200-0654
Al0XU209 1 2 0 0 - 0 6 5 4
A l  OXUSO9 ,200-0634
AlOXULOO 1200-0630
AlOXUbO9 1:00-0796

AlOXUPOS 1200-0567
AlOXU707 1200-0567
AlOXUBlO 1 2 0 0 - 0 7 9 6

AlOYlOS
Al  01504
tit OYSOS

0 4 1 0 - 1 5 2 0
0410-"761
0410-1307

0380-0566
2200-0105
2260-0009
4330-0145

1820-3350
1 8 2 0 - 3 0 0 7
1820-2922
1020-3082
1820-3515

1820-3290
IQEO-3097
1820-3191
1820-3436
lE20-3082

1820-3097
1820-333”
1020-2998
1 QZO-3208
lS?O-3081

1820..3081
1818-3198
lEl20-3191
1820-3191
1820-3191

HP 4951A
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Table 6-7. Replaceable Parts (Continued)

Qw Description

1
2
4
4
I

:
4
1

1
1
1
4

1

1
3
1

.:

1
t

1

1
1

I

1

1

1 5

1

3

1
2

?

1
1
1

4
2
2

10

I C  MUXR/DATA-SLL  CMOS/7411c  4-To-1  - L I N E
IC GATE  CMOS/74HC  E X C L - O R  Q U A D  2-IN,’
IC G A T E  CUOS/74+IC  N A N D  QUAD 2-INP
IC-HC74HC374N
I C  ZQ53OACS

20480
20480
?Cl480
2 8 4 0 0
20400

11l20--3.350
1820-3007
1020-2922
1820-3082
1020-3515

IC GATE CMOS/74HC  O R  Q U A D  2-INP 20480 1"2il-3298
XC G A T E  CMOS A N D  Q U A D  2-INP 2 0 4 8 0 10?0-3097

XC iiUXR/DATA-SEL  CNOS/74HC  Z - T O - i - L I N E 20400 lQ?O  -3111
IC -Q-HIT HICROPROCESSOR  ; 4M112 CLOCK 28460 1 mo-3436
IC-HC74HC374N 2R40 II 1820 3082

XC G A T E  CHOS A N D  QUAD 2-INP
IC TRANSCEIVER CMOS/74HC  HUS O C T L
IC-MC74HC373N

20400
201180
204EO
2S4CO
20480

11120-3097
lO?O-3330
11120-29113
lS?O-3208
1020-3081

IC C N T R  CHOS/74HC  B I N  ASYNClIRO
IC FF CMOS174HC  D-TYPE  P O G - E D G E - T R I G

IC FF CNOS/74HC  D - T Y P E  P O ’ . -  EDGE--TPIG
I C  C M O S  6SS36(64KB S T A T  R A M  ISO-NS  3 - S
XC llUXR/DATA-SCL  CMOS/74HC  ‘-TO-,-LINC
I C  NUXR/DATA-SEL  CUO6/74:1C  Z - T O - T - L I N E
XC NUXRIDATA-SEL  CNOS/74tIC  ? - T O - l - L I N E

IC ilV CtiOS/74HC  NONOSTDL  C L E A R  D U A L
IC I N ”  CHOS H E Y
IC GATE CNOS/74tlC  N A N D  T P L  3-INP
IC DRVR  C,4OS/741tC  B U S  O C T L
C68A45

XC 0,’ AMP  L O W - B I A S - H - I N P D  Q U A D  14.DIP C
XC CNTR CNOS174HC  BIN SYNCHRO
XC G A T E  CMOS/74tIC  N A N D  QUAD E-INP
XC CNOS 16384 (ILK) S T A T  R A N  200.NS 3 - G
IC  GATE CNOS/74HC  N A N D  Q U A D  2-INP

IC-MC74HC374N
XC ME,,ORY
I C  MEMORY
I C  I N ”  C M O S  H E X
IC-HC74HC374N

2 0 4 8 0
28480
2 8 4 0 0
2848 0
2 8 4 8 0

lS2,1~29?1
1 8 2 0 - 3 0 8 2

IC-NC74HC02N
I C  I N ”  CNOS H E X
IC GATE CHOS/74HC  E X C L - O R  Q U A D  2-INP
IC Stll--RClR TlL L S  P R L - I N  S E R I A L - - O U T
I C  F F  CHOS/74HC  D - T Y P E  POC.  EDGE,-TRIG

28480 1(120-29?.4
2 8 4 8 0 1020-2921
2048” lfl;10-3007
0 1 2 9 5 SN74LSt  6bN
2 0 4 8 0 ll320-3001

xc it- cnow74tic  D - T Y P E  P O S - E D G E - T R I G m-w0 lR20-3D01
IC GATE CbOS/74tlC N O R  D U A L ,  4-INP 20400 IIXO-3196
IC G A T E  CMOS/741lC  N A N D  Q U A D  2-INP 211400 1020-2922
XC G A T E  CMOS A N D  Q U A D  2-IN,’ 10480 1020-3097

C O N N E C T O R  Z-PIN ?,  P O S T  T Y P E
C O N N E C T O R  E - P I N  ,, P O S T  TYPC
C O N N E C T O R  2-PIN ,,  P O S T  TY:C
C O N N E C T O R  ? - P I N  ” P O S T  TY,‘C
C O N N E C T O R  2-PIN ” P O S T  ,YPE

C O N N E C T O R  2-PIN t, POST T Y P E
C O N N E C T O R  2-PIN M  t’OST  TYPC
C O N N E C T O R  ? - P I N  ” P O S T  TYi’i
C O N N E C T O R  Z-PIN H  P O S T  T Y P E
C O N N E C T O R  2 - P I N  ” POST TYPC

CONNEClUR  E - P I N  t, P O S T  T Y P E
C O N N E C T O R  Z-PIN t, P O S T  T Y P E
CONNECTOR 2  P I N  t , P O S T  TYPE

CONNECTOR 2 PIN M  POST TYPE
CONNECTOR

S O C K E T -  I C  40.CONT  DTP D I P  SLDR
S O C K E T - X C  4 0  C O N T  D I P  DII’-SLDR
SOCKET-  I,: 4”-CONT  D I P  D I P -  CLDR
S O C K E T - X C  14..CONT  D I P  DIP-SLDB
SOCKET  -IC S - C O N T  D I P  DIP-:.L.DR

SOCXE7  -IC 2D-CONT  D I P  DIP.  S L D R
SOCKCT  .IC  ?S-CONT  DlP  D I P  SLDR
SOCKCT-IC  S-CUNT  D I P  D I P - S L D R

X T A L  S,  OC,4t,lIZ
C R Y S T A L - Q U A R T Z  4 . 9 1 5  ?,ltZ I,(:-IS/“-t11.D”
XlAL  3. (IQ64NHZ

STANDOFF-RVI  .ON  t .5-IN-1-C 6- 32THD
SLREW-MACH  4 - 4 0  .31?-IN-Lc  P A N  HD-P”ZI
NUT-HEX-W/LKWR  4- 40-T1,D  , 0 9 4  -IN-TtM
INSULATOR- READ CLASS

6 -19

Mfr
Code

2046.0
2G4SO
28980
iR4BO
20400

2 0 4 0 0
2040 0
20480
2840 0
02037

114713
2lJ4DO
20480
54013
2 8 4 0 0

Mfr Part Number

lS?O-3081
1cto-3198
lfxil-3191
1320-3191
1020-3191

,O?“-3373
1820-2921
11120-2923
I81 0 -329 ’7
MC68A45P

nc34004m.
1020-2125
1020-2922
Htl6116L.P  4
lQ20-2922

1”20-3002
04951-10010
04951-10011

1x1-6B57
125, -6857
1:.‘5,-68:7
1251-6857
12Jl-61357

l?Rl-6857
1251-6057
1251-6857
1251-6857

1251-6857
1251-6057
l;‘Jl-6857
1251-68576
1251.4670

1200 -063,,
l?OO-Oi’Ob

1 2 0 0  0567
1 2 0 0 - 0 5 6 7
1200 0 7 9 6

0410-1520
11410  0761
0 41 O--l 387

ORDCR BY D E S C R I P T I O N
ORDER T&Y  DESLRIPTION
O R D E R  HY  DESCRIPTIUN
4330-0149
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SECTION VII

MANUAL CHANGES

7-1.  INTRODUCT1ON

This sectron  contains information to backdate this manual for instruments with serial prefix numbers
lower than the Serial Prefix shown on the Title Page. It may also contain information about
compatibility with other Protocol Analyzer software.

7-2. MANUAL CHANGES

To adapt this manual to your instrument, make changes listed in Table 7-l. Changes are listed by
serial prefix number. The sequence of changes should be performed in the order shown.

For instruments wrth serial prefixes greater than the Serial Prefix shown on the Title Page, any
changes are described in a yellow MANUAL CHANGES supplement.

Table 7-1. Manual Changes

Instrument Make
Serial No. Changes

NOCHANGESAT
TIME OF PRINTING

7 - l
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SECTION VIII

SERVICE

8-1. INTRODUCTION

This  sectlon  provides Informat ion to t roubleshoot and repair  the HP 4951A  Protocol Analyzer.
lnformatron  inc ludes Disassembly /Assembly  procedures, Theory of Operat ion, Troubleshooting
procedures, Signature Analysrs  tables, Component Locators, and Schematics,

8-2. MAINTENANCE

The HP 4951A Protocol Analyzer does not requtre  regular  c leaning or  maintenance. It is
recommended that the complete Performance Verification tests are performed on a regular basis.

8-3. THEORY OF OPERATION

This manual does not contain a Theory of Operation.

8-4. TROUBLESHOOTING

This manual provides a two part method to isolate a problem to a particular assembly. The results
of the Performance Verificatron  tests isolate the problem to an area of  the HP 4951A. Once the
area is identified, complete the Signature Analysis routines to isolate the problem to a component.

8-5. RECOMMENDED TEST EQUIPMENT

Test equrpment  recommended to perform the troubleshoot ing procedures for the Protocol  Analyzer
is listed in Table 8-l. Equipment with  equivalent characteristics may be used.

8 - l
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Table 8-1. Recommended Test Equipment for Troubleshooting

INSTRUMENT

Signature
Mult imeter

CRITICAL SPECIFICATIONS

DC volts 25OV
Freq IO MHz
Resis tance 10  Mohms

RECOMMENDED MODEL

HP 5005A

Osci l loscope

Voltmeter

Function
Generator

> 20 MHz bandwidth HP 1740A

1000 VDC HP 3466A

Sinewave, 50 KHz HP 3310B

8-6. GENERAL HANDLING OF STATIC SENSiTIVE DEVICES

The HP 4951A has many HCMOS components. Observe the following guidelines when handling static
sensitive devices.

1. Wear a wrist strap which contacts the bare skin and is properly grounded.

2. All equipment, such as soldering irons, fixtures, storage containers, and shelving, and
so on must De grounded.

3. Work areas must be clear of non-conductive material. No plastics, polyurethane bags,
coffee cups, candy wrappers,  c igarette packs, or untreated trays should be near the
work stat ion.

4.  Cloth ing should never come in contact  wi th components or  assembl ies.  Wear shor t
sleeves, rolled up long sleves, or preferably an antistatic smock.

5 .  U s e  a n t i s t a t i c  s o l u t i o n  o n  a l l  w o r k  b e n c h e s ,  t a b l e  m a t s ,  h a n d  t o o l s ,  s t o r a g e

containers, chair seat, and back rests.

6. Static sensi t ive devices must be protected at  a l l  t imes.  Keep the devices in their
antistatic packaging.

7.  Al l  work must be performed at a stat ic safe work stat ion. A stat ic safe work stat ion
has the following:

a. Conductive tablemat  connected to ground through 1 M resistor

b Wrist strap grounded through 1 M resistor

c. All test equipment tied to one common ground

8 - 2
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8 -7 .  D ISASSEMBLY/ASSEMBLY PROCEDURES

Whenever internal circuits of the HP 4951A  are accessed,
procedures for handling static sensitive devices must be

observed. For correct  handl ing see paragraph 8-6.

Equipment Needed

#I posidr ive screwdriver
#2 posidr ive screwdriver
1 i 4” slot ted screwdriver
1 / 8” slott:?d  screwdriver

needle nose plrers
stat ic  safe work area

8000 volts can be present even
when the HP 4951A is turned off.

8-8. DISASSEMBLY PROCEDURES

1. Remove External Fastenings

Lay the instrument upside down on a f lat ,  static
protected surface.

Set the handle on the bench.

Remove the four screws which secure the feet
and the case halves.

8-3
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2.

3.

4.

Remove  the  case  top.

Hold the halves of the case together and turn the
instrument right side up.

CAREFULLY pull the case top up and off.

Remove the handle

Option  601, Tape  I/O Board

Disconnect A3J2, the cable between the Tape
Board and the Tape Transport.

Remove the cable from A3Jl.

Remove the four screws holding the Tape Board in
place

Lift the board off of the standoffs, place the
component side up on the static protected work
area.

T A P E  B O A R D

Remove  the  Memory Board

Remove the four threaded standoffs holding
Memory Board in place.

Disconnect the cable at A2Jl

Fold out the Memory Board

Remove the screws holding the cable to A2J2
disconnect the cable.

the

and

a -4



5. D i s c o n n e c t  t h e  C R T  c a b l e s

Discharge the CRT to ground. Slide a screwdriver
under the PA cable cover. Touch the metal part of
the screwdriver to the sheet metal  part  of  the
front panel which is ground.

Use the needlenose pliers  to squeeze together the
two leads In  the PA cable and remove the prongs
from the CRT.

Remove
AlJ700

the cables connected t o  AlJ801  a n d

HP 4951A
Service

6. Remove the Keyboard Hinge Pins

Open the Keyboard

With one hand, use the needlenose pliers to press
in and turn the hinge plate.

Hold the hinge p late in ;  press in the other  end of
the hinge plate with the l/8” s c r e w d r i v e r  t o
release the hinge pin.

Pull the hinge out of the slot on the Front Panel

BE CAREFUL, catch the hinge pin with your hand,
there is a spring behind It.

8 - 5
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7 .  R e m o v e  t h e  K e y b o a r d  a n d  F r o n t
Panel

Hold the Keyboard in the closed position. Lift the
Front Panel and Keyboard up and out of the case
bottom.

Lay the Front Panel face side down on the
workbench.

To remove Option 001, remove the two screws
holding the Tape Transport in place and lift it off
of the Front Panel

8 .  R e m o v e  t h e  C R T REMOVE SCREWS

[ WARNING 1

Wear safety glasses when handling the CRT.

Disconnect  the ground cable attached to the CRT.

Remove the four screws holding the CRT in place.

9 .  D i s a s s e m b l e  t h e  F r o n t  P a n e l  a n d
Keyboard

Remove the hinge plates. The CRT and Front
Panels will seperate.

Remove the eight  screws from the Keyboard case
bottom.

Pull the Keyboard case apart. The Keyboard
assembly and Keyboard cable will be exposed

8 -6



IO. Disassemble the Back Panel

Dfsconnect  the cables connected to A lJ2 and
A lJ204

Dfsconnect  the ground cable attached to the
transformer on the back panel.

Slide the Rear Panel up and out of the instrument.

8-9. ASSEMBLY PROCEDURES

1. Replace Al Main Board and Back
Panel

Seat the Main  Board into the case bottom.

Place the Rear Panel against the back of the case
bottom

Connect the cables to A 1 J2 and A 1 J204.

Slide the Rear Panel into place in the grooves on
the back of the HP 4951A  case bottom.

2. Assemble Keyboard Housing

Seat keyboard printed circuit board into keyboard
case bottom. Fold the keyboard cable (W6)  so
that i t  lies flat against the circuit side of the
printed circuit board.

There should be a protective strip attached to the
keyboard srde of the cable.

a -7
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3.  Assemble Front Panel

insert the hinge springs and pins.

Set the hinges into the slots on the front panel.

Lock into place by wiggling the hinge plate and
spring.

4. Mount CRT onto Front Panel

phiz-1 ,

Wear safety glasses when handling the CRT.

Place assembled Front Panel with the keyboard
side down on the bench.

Put the standoffs in place on the CRT. Seat each
standoff with the flat side aligned with the cutout
for the CRT in the front panel.

Set the CRT on the standoffs with the jack for the
PA LEAD to transformer A lT300 facing the side of
the case. Attach the ground strap.

Discharge the CRT to ground (see Disassembly,
Step 5).

5. Connect the Cable and Mount the
Memory Board

Place the Memory Board, circuit side up by the
Keyboard cable. insert the cable into AlJ2 on the
Memory Board. insert and tighten the screws.

Place the Memory Board, circuit side down on the
standoffs. Fasten the Memory Board into place
with the threaded standoffs.

Press the cable into A2Jl
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6 .  Connec t  the  CRT  Cab les

Move the Front Panel
the case bottom.

Connect the cables
Board.

and Keyboard to the front of

from the CRT to the Main

Slide the front panel into the grooves on the front
of the case

Connect the PA cable; check that both prongs are
securely inside the CRT.

7. Option 001, the Tape Controller Board

Place the A3 Tape Controller Board, circuit side up
on the 4 standoffs on the Memory Board.

Insert and tighten the four screws.

Attach the cable to A3J 1. Press firmly into place.

Connect the cable from the Tape Transport to
A3J2.

8. Close the Instrument

Place the handle in the bottom half of the case.

Slide the case top into place. All notches and
grooves must be correctly seated.

Hold the top and bottom of the instrument together
and turn it upside down.

Insert the screws and rubber feet and tighten.

a -9
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8-l 0. TROUBLESHOOTING

Troubleshoot ing the HP 4951A is  a two part  process. Use the resul ts  of  the Performance
Verification tests to identify the circuit with problems. Once the circuit IS identified, use the Signature
Analysis rout ines to isolate the problem component level Table 8-2 i l lustrates the fa i lure table for
the /Performance Verifrcatlon  test sequence. Figure 8- l  is the Performance Veri f icat ion f lowchart .

To troubizshoot,  perform the Performance Veri f icat ion tests and note any fai lures. The test
descriptions contain the test failure code, description and troubleshooting procedure.

-
Table 8-2. Test Failures

TEST FAILURES

ROM 2 00
R O M  8 - l 00
ROM 8-2 00
RAM 2 00
RAM 6 00
RAM 8 00
RAM A 00
RAM C 00
RAM E 00
D L C 00
TAPE 00

Number of tests =  (total number of tests performed)

-
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8-11. TROUBLESHOOTING PROCEDURES

9
iI9
ii9
a
a
3

A. TURN ON INSTRUMENT/MICROPROCESSOR WAKES UP

Test Failure Code

continuous beep

Description

When the beep stops the microprocessor and the power supply are working.

Failure Troubleshooting

1. Perform the No Op signature analysis on the microprocessor, Table 8-3.

B. l/O TIMER

Test Failure Code

no beep

Description

Tests the operation of the Dual Port RAM and the arbiter circuits.

Failure Troubleshooting

1 . Perform the signature analysis routine for the I/O Timer, Table 8-4.
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C. DUAL PORT RAM

Test Failure Code

no beep

Description

AND ARBITER

Tests operation of Dual Port RAM and Arbiter circuit.

Failure Troubleshooting

1 . Perform the signature analysis routine for the Dual Port RAM, Tables 8-12
and 8-13.

2. Perform the signature analysis routine for the Arbiter, Tables 8-5, 8-6, 8-7,
and 8-8.

D. CRT CONTROLLER

Test Failure Code

no beep
no CRT display

Description

Checks operation of the deflection circuits

Failure Troubleshooting

1 Perform the signature analysis routine for the CRT Controller, Tables 8-15
through 8- 19.

2. If the CRT display does not turn on, perform the Signature Analysis routine
and analog troubleshooting procedures for the Deflection Circuitry, Table
8-20.
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E. ROM

Test Failure Code

The ROM test is performed once at turn on. ROM failures are displayed under
FAILURES by the appropriate ROM on the CRT.

Description

The mrcroprocessor  checks all ROMs (except ROM 0000) and places pass/fail
Information in memory. If any ROM device fails after the test sequence is
performed, the Test Failure Table is displayed. Press EXIT(HALT)  to access the
Top Level menu.

Failure Troubleshooting

1 . Perform signature analysis routine for the Memory Decoder, Table 8-l 1.

F. RAM

Test Failure Code

The RAM test is performed once at turn on. RAM failures are displayed under
FAILURES by the appropriate RAM on the CRT.

Description

The microprocessor checks all RAM and places pass/fail information in memory.
If any RAM device fails after the test sequence is performed, the Test Failure
Table is displayed. Press EXIT(HALT)  to access the Top Level menu.

Failure Troubleshooting

1 . Perform signature analysis routine for the Memory Decoder, Table 8-l 1.
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G. DATA LINK CONTROL CIRCUITRY (DLC)

Test Failure Code

Number of times failed displayed under FAILURES column.

Description

Microprocessor checks the DLC for  proper operat ion.

Failure Troubleshooting

1.  Perform the signature analysis routine for the DLC, Table 8-21.

H. TAPE I/O

T e s t  F a i l u r e  C o d e  ’

Number of times failed displayed under FAILURES column

Description

Checks digital crrcuitry.

Failure Troubleshooting

1 The Tape I/O troubleshooting procedures begin paragraph 8-  19.
Start at the beginning and complete all procedures.

8-I 2. PQWER SUPPLY TROUBLESHOOTlNG

To troubleshoot the Power Supply, work through the flowchart in Figure 8-2.

8-13.  TAPE S/O ANALOG TROUBLESHOOTING

I f  the Signature Analysis for the Tape I /O passes, then the problem can be found in the Analog
Sect ion of the Tape Board. To determine the part  of  the circui t ry where the problem is located.
Enter the program in step 3

Set Up

1. Insert a cassette tape.

2. Turn on the HP 4951A.

c
t
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3. Enter the simulate program in Table 8-2.

Table 8-2. Simulate Test for Option 001

Select

Type in
Press

Select

SIMULATE
DTE
SEND
SOME MESSAGE
RTN
EXIT
MORE
MASS STORE
TENSION

Wait for the tape drive to stop

Select INIT

A warning should appear on the CRT

Select EXECUTE

Wait until the tape drive stops

Select STORE

Insert a file name

Select EXECUTE

Wait until the tape drive stops

Press EXIT
Select LOAD

Insert the file name input during store operation

Select EXECUTE

Wait until the tape drive stops

4 If no error messages are displayed in any of the steps in procedure 3, then the analog
circutt  IS 100% tested and working.
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8-l 4. READ AMPLIFIER TROUBLESHOOTING

Description

Troubleshooting procedure for the Read Amplifier circuitry

Equipment

331 OB Function Generator

Procedure

1. Turn off the HP 4951A.

2. For A3E304,  set switches 1,2, and 4 closed and 3 open.

3 Turn on the HP 4951A.

4. The wake up menu should be on the display.

5 Check pin 6 of A3U507  and A3U508,  they should be high and low respectively.

Pin 10 of A3U507  and A3U508  should be high.

Pin 9 of A3U.507 and A3U508  should be low.

Connect a Function Generator to A3U508  pins 3 and 13. The low side of the
Function Generator should be connected to pin 3. Check the signals at
A3U506  and A3U607  against the waveforms shown on the Tape Board
Schematic.

a. Set up the Function Generator as follows:

Function = sine wave
Frequency = 33kHz at 50 mVp-p

8-15. MOTOR SPEED CONTROL TROUBLESHOOTING

Procedure

1. Turn off the HP 495114.

2. Set all switches of A3E304  to closed (LIMA)

3. Turn on the HP 4951A.

4. The waveforms shown on the schematic should be displayed.

(46

1,e
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Table 8-3. Microprocessor No Op Signatures

LOOP: Microprocessor No Ops PCA: Al Main Board
SET UP: Remove A 1 J 108, move A 1 J809  to T, and on PC board,

open A2E  101 and A2E  102. To disable beeper, place a jumper
from ground on the A2 board to A2R207  (end nearest
board edge.

SIGNATURE NORM
START/STOP + AlU209pin  8(A15)
QUAL
CLOCK AlU209 pm  32
GROUND A lU209  pin  20

Vh = OOUI (i-5 V)

U209  1 = HC89(A8)
2  =  2H70  (A9)
3 = HPPO (A 10)
4=  1293(All)
5=  HAP7(A12)
6  =  3C96  (Al3)
7=  3827(A14)
8  =  755P  (A15)

12 = UUUU (DO)
1 3 = 5555(Dl)
14 = CCCC (02)
1 5  =  7F7F (D3)
1 6  =  5H21 (D4)
1 7  =  OAFA (DS)
18 = UPFH (06)
19 = 52F8  (D7)

A2UlOl  p in  20 - 6H49

NOTE: Replace AlJlO8,  AlJ809,  A2ElOl  and A2E102  at end of test

8 - 1 7
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Table 8-4. I/O Timer Signature Analysis

LOOP: I/O Timer PCA: A2 Memory Board
SET UP. Pull A lU304  pin 3 low. Disconnect the Interface Pod.

(To disable beeper, place a jumper from ground on the
A2 board to A2R207,  end nearest board edge).

SIGNATURE NORM
START/STOP + A2U401  pin 2
CLOCK + A2TP4
GROUND A2TP  GND

Vh = A803 (t5  V)

u300  2  =  4x5
4 = 0000 ( low)
5 = 0000 (10-w)
6 = A803 (high)
7 = 0000
8 = 0000

lO=  A 8 0 3
1 1 =  4x5
1 2 = 2F56
13=  90AA
14=  ASUU
15=  3F27
16=  73HH
17=  CU86
18=  3 5 H C
19=  P3PP
2 1 = FlPF
22 = 7769
23=  15H9
24=  HSHC
25=  95Hl
26=  8A31
27=  C l 6 3
28=  U U 9 4
29=  uo7c
30 = HHHA
3 1 = 4576
32 = U576
33 = 6574
34 = 228F
35=  A F 5 8
36=  UUP5
37 = 6783
38=  1 6 P P
39=  H22C

8 - 1 8
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Table 8-5. Arbiter Signature Analysis

LOOP: Arbiter PCA: Al Main Board
SET UP: Connect A 1 J406  and A 1 J405  to T on PC board

for turn on condition. To disable beeper, place
a jumper from ground on the A2 board to A2R207
nearest board edge)

SIGNATURE NORM
START/STOP + AlU605 pin 12
QUAL
CLOCK -t- iU605pin 2

Vh = OOUP

U306  1  =  OOUl
2= DOF2
3= OOFl

u405 2 = oou 1
3= 0033
5 = 003F
6= OOF2
8 = OOOU
9= OOUl

11 = OOUP
12= OOUl

U406  2  =  003F
3 = OOFH
5 = ooou
9 = OOUP (high)

11 = OOFH
12 = OOUP (high)

U50.5  lO= OOFH
11 = 0033
12= OOUP
13= 0000

8 - 1 9
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Table 8-6. Arbiter Signature Analysis

LOOP: Arbiter PCA: A 1 Matn  Board
SET UP. Jumper A lJ406 and AlJ405 to T on the PC

board, the turn on condition. To disable
beeper, place a jumper from ground on the A2
board to A2R207  (end nearest board edge)

SIGNATURE NORM
START/STOP + AlU605pin 12
QUAL
CLOCK + AlU605 pin 2

Vh = OOUP

U506  1  =  OOUl
2= 0055 -
3 = OOUP (high)
4 = ooou
5= OOF2
6 = OOUH
12= OOPP
13= 0033

U60.5  12 = OOUl
13= 0033
14= 0055

U606  1 = OOUP (high)
2 = ooou
3= OOUI
4= OOFl
5 = 0000 (high)
6 = O O U P

After test return AIJ406 and AIJ405 to normal positions.
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Table 8-7. Arbiter Signature Analysis

LOOP: Arbiter PCA: A 1 Main Board
SET UP. A 1 J 108 open, set A lJ809 to T.

Pull down AlR.54  (the leg nearest the edge of
the PC board). Remove jumpers A2E101 and A2E  102
To disable beeper, place a jumper from ground on
the A2 board to A2R207  (end nearest board edge).

SIGNATURE NORM
START/STOP + AlU306 pin 18
QUAL
CLOCK A lU209 pin 32
GROUND A lU209 pin 20

Vh = CC34

U308  2 = 96PF
3 := 96PF
4= 72.X
S=  725C
6= P5PH
7= PSPH
8= 5CPO
9= 5CPO

11 = 0000
12= 7P25
13= 7P25
14= 85PA
15= 85PA
16= 77F7
17= 77F7
18= H58A
19= H58A

After the test replace jumpers A 1J 108, AIJ809, A2E  101 and A2E102.
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Table 8-8. CRTC RAM Signature Analysis

LOOP. Arbiter PCA: A 1 Main Board
SET UP: A 1 J 108 open, set A lJ809 to T. Tests address

muxes to see If they select and pass on AO-A 11.
Pulldown  AlR54 (the leg nearest the edge of the
PC board) Remove jumpers A2ElOl and A2E102.
To disable beeper, place a jumper from ground on
the A2 board to A2R207  (end nearest board edge)

SIGNATURE NORM
START/STOP + AlU410 pin 13
QUAL
CLOCK + A lU209 pin 32
GROUND A lU209 pin 20

Vh = 826P

U408  3= 7P25
4= 7P25
6= 2AlF
7= 2AlF
9= A 2 0 6

lO=  A 2 0 6
12= Cl33
13= Cl33

u409 3= 8P 3U
4= 8P 3U
6= 3319
7= 3319
9= 7c 47

lO= 7c47
12 = C25F
13= C25F

u410 3= 5H21
4= 5H21
6= 19H6
7= 19H6
9= HP66

lO= HP66
12= U81P
13= U81P

After the test replace jumpers to normal position.

8 -22
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Table 8-9. CRTC RAM Signature Analysis

LOOP: CRT RAM PCA: Al Main Board
SET UP: A 1 J 108 open, set A 1 Jr309 to T. Remove jumpers

A 2E and A 2E 102. Pull down AIR 54, the leg nearest
the edge of the PC board). To disabale beeper,
place a jumper from ground on the A2 board to
A2R207  (end nearest board edge).

SIGNATURE NORM
START/STOP + AlU410 pin 13
QUAL
CLOCK + AlU209 pin 32

Vh = 826P

U407  2  =  7A70
3= C25F
4= 7c47
5= 3319
6= 8P3U
7= Cl33
8= A 2 0 6
9= 2AlF

lO= 7P25
21 = HP66
22 = 826P (high)
23= U81P
24= 19H6
25= 5H21
26 = 826P (high)
27 = 826P (high)
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Table 8-10. CRT Controller Signature Analysis

LOOP: CRT Control ler PCA: Al Main Board
SET UP: Pull AlU304  pin 4 low. AlU509  Pin 21 (CCLK)

frequency = 614.400 kHz  +-100 Hz. To disable
beeper, place a jumper from ground on the A2
board to A2R207  (end nearest board edge).

SIGNATURE NORM
START/STOP +
QUAL
CLOCK +

V h =  4106(+5V)

Ius09  2 2  =  u u c u
24  = 42UP
25  = OP8A
26  = HF17
27  = 21199
28= 2415
29  = CP73
30  = HF57
31  = 2U30
32  = 099F
33  = 05A3

8 - 2 4
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Table 8-11. Memory Decoder Signature Analysis

LOOP: Memory Decoder PCA: A2 Memory 6oard
SET UP: Pull A lU304  pin 7 low. To disable beeper, place

a jumper from ground on the A2 board to A2R207  (end
nearest board edge).

SIGNATURE NORM
START/STOP + A2U401  pin 2
QUAL
CLOCK + TP 300

Vh  = u973

UlOl  2C=  lF34

U 103 20 = FH93

UlO4  20 = CAH9

U105  20=  22CF

U200  20 = 26H0

U2Ol  2 0  =  4PA6

U202  20 = 4818

U203  2 0  =  81F4

U204  20 = 0187

U205  2 0  =  C6U3

U206  1 = COCI
2 = 63P7
3 = 6C5C
4 = lF34  ROM enable
5 = 8P39
6 = U973 (high)
7 = 22CF RAM enable

11 = CAHS  RAM enable
12 = FH93 ROM enable
14=  18H7
15=  8P39

8 - 2 5
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Table 8-11. Memory Decoder Signature Analysis (cant)

LOOP: Memory Decoder PCA: A2 Memory Board
SET UP: Pull A lU304  pin 7 low. To disable beeper, place

a jumper from ground on the A2 board to AZR207  (end
nearest board edge).

SIGNATURE
START/STOP
QUAL
CLOCK

NORM
+

+

A2U401  pin 2

TP 300

Vh = U973

U207  1  =  P U A H
2=  1uco
3= P696 .
5 = 26H0 ROM enable
6 = C6U3  ROM enable
7 = 7U8P
9 = 4PA6  ROM enable

10 = 4818 R4M enable
11  =  81F4  RAM enable
12 = 0187 RAM enable
13=  6C5C
14 = 63P7
15 = 7U8P

U302  1  =  07P6
2 = C 1FF
3=  63P7
4 = 6C.X
5=  16HP
6 = A66U

1 2 = P936

u303  9=  1 6 H P
lO=PUAH

u403  4  =  1 6 H P
5 = A66U
G=COCl

11 = PUAH
12=PUAH
13 = A66U

e
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Table 8-12. CRTC RAM Signature Analysis

LOOP: Dual Port RAM PCA: Al Main Board
SET UP: Normal operation, wake up menu. To disable beeper,

place a jumper from ground on the A2 board to A2R207
(end nearest board edge)

SIGNATURE QUAL
START/STOP + A lU509  pin 40
QUAL AlUS  pin 13
CLOCK + AlU.509 pin 21

V h  =  8OF6

u407  2  =  0000(l0w)
3=  U H F 2
4=  9FF9
5=  A F 7 2
6=  HPFS
7 = 4FF0
8=  7UFl
9 = 8042

lO= 0000
11 = C84U
12=  7FO.S
13=  3 F P H
15=  7C24
16=  A H 7 4
17= 2336
18=  P U 9 8
19=  63P2
22  = 0000 ( low)
23  = 0000 ( low)
24=  62C4
25= 1799
26 = 8OF6  (high)
27 = 8OF6  (high)
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Table 8-13. CRTC RAM Signature Analysis

LOOP: Dual Port RAM PCA: Al Main Board
SET UP: Normal operation, wake up menu. To disable

beeper, pleace a jumper from ground on the A2
board to A2R207  (end nearest board edge).

SIGNATURE NORM
START/STOP + AlU509 pin40
QUAL
CLOCK + A lU509  pin 21

Vh = FP96

U408 1 = 0000 ( low)
2 = 0000
4 = 0000 .
5 = 458H
7 = 458H
9=  3F84

1 1 = 3F84
12=  597P
14=  5 9 7 P

u409 1 = 0000 ( low)
2 = 7605
4 = 7605
5 = 3543
7 = 3543
9 = C28P

1 1 = C28P
12=  3 C U F
14=  3 C U F

u410  1  =  0000(l0w)
2 = 2 F O C
4=  2 F O C
5=  P O 4 9
7 = PO49
9=  1 0 6 H

1 1 =  106H
1 2 = 0000 ( low)
1 4 = 0000 (low)

e
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Table 8-14. CRT RAM Signature Analysis

LOOP: CRTC RAM PCA: Al Main Board
SET UP: Normal operation, wake up menu. To disable the beeper,

place a jumper from ground on the A2 board to A2R207
(the end nearest the board edge).

SIGNATURE QUAL
START/STOP + A lU.509 pin 40
QUAL A lU509 pin 13
CLOCK -I- A lU509 pin 2 1

Vh = 8OF6

US08 1 = 0000 (low)
2 = C84U
3= 63P2
4= 7FO5
5 = PU98
6 = 3FPH
7 = 2336
8= 7C24
9= A H 7 4

11 = AH74
12= 7C24
13= 2336
14= 3FPH
15= PU98
16= 7F0 5
17= 63P2
18= C84U
19 = 0000 (low)
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Table 8-14. CRTC RAM Signature Analysis (cant)

LOOP: CRTC RAM PCA: Al Main Board

SET UP. Normal operation, wake up menu. To disable
beeper, place a jumper from ground on the A2 board
to AZR.207  (the end nearest the board edge).

SIGNATURE
START/STOP
QUAL
CLOCK

QUAL
+

+

A lU509  pin 40
AlU509pin  1 3
AlU509  pin 21

V h  =  8OF6

U607  1  =  U H F 2
2 = 9FF9 .
3=  A F 7 2
4=  HPFS
5=  4 F F 0
6=  7UFl
7 = 8042
8 = 0000
9=  C84U

lo=  7FO5
1 1 = 3FPH
l3= 7C24
14=  A H 7 4
15= 2336
16=  P U 9 8
17= 63P2
19= 0000
20  = 8OF6  (high)
21 = 0000
22 = 62C4
23  = 1799

8 - 3 0
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8- 16. Set up procedure using Self Test.

1. Turn on HP 4951A.
2. Press MORE.
3. Select <SELF TEST>.
4. Select <CRT TSTS>.
5. Selct <CHAR SET Z>.using  Self Test

8- 17 Set up procedure using Self Test

1 Turn on HP 4951A.
2 Press MORE
3. Select <SELF TEST>.
4. Select <CRT TSTS>.
5. Select <TEST PTRN>.

8-31
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Table 8-15. CRT Controller Signature Analysis

LOOP. CRT Control ler PCA: A 1 Main Board
SET UP: Follow procedure in paragraph 8-  16.

SIGNATURE NORM
START/STOP -I- A lU509  pin 40
QUAL
CLOCK + A lU509  pin 21

Vh = FP96

U509  4 = 458H (MAO)
5 = 3F84  (MA 1)
6 = 597P (MA2)
7 = 7605 (MA3)
8 = 3543 (MA4)
9 = C28P  (MA.5)

10 = 3CUF (MA6)
11 = 2FOC (MA71
12 = PO49 (MAS)
13 =  106H (h’iA9)
14=  OOOO(MAl0)
18 = 04F5  (DE)
35 = F278 (CR3)
36 = ZACA  (R2)
37 = P398 (R 1)
38 = 51PF (RO)
39 = 3FA9  (HS)
40 = H169 (VS)

8 - 3 2
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Table 8-16. CRT Controller Signature Analysis

LOOP: CRT Control ler PCA: A 1 Main Board
SET UP: Follow pro!:edure  in paragraph 8-  16.

SIGNATURE QUAL
START/STOP + AlUS  pin 40
QUAL + AlU.509 PIN 18
CLOCK A lU509  pin 21

Vh = 879F

U709  2  =  09UH
3 = C556
4 = 54F7
5 = 024C
6 = 22PU
7=HP87
8=A713
9 = 7P95

11 = 879F
12 = 6627
13= 1857
14 = 76Ul
15 = P45C
16=AH21
17 = 0000
18=  879F
19 = FPP6

u710  2  =  u o 5 7
3 = C556
4 = 54F7
5 = 2234
6=  1UFP

7=HP89
8=A713
9 = 3444
11 = 0000
12 = OF26
13= 1857
14 = 76Ul
15=HA2C
17 = 0000
18 = 879F

8 - 3 3
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Table 8-17. CRT Controller Signature Analysis

LOOP: CRT Control ler PCA: A 1 Main Board
SET UP: Follow procedure in paragraph 8-  16.

SIGNATURE QUAL
START/STOP + A lU509  pin 40
QUAL + AlU509  pin 18
CLOCK AlUS  pin 21

Vh = 879F

u705 2 = 0000
3 = 7P95
4 = 22PU
5 = 024C
6=  09UH ’
7 = 2288
8 = 3U4F
9 = A569

1 0 = CCHF
1 1 = AC40
1 2 = 281H
13=FC12
15 = 3F22
1 6 = 6PCl
1 7 = AA93
1 8 = 85PF
19 = H421
2 1 = AH21
22 = 0000
23 = FPP6
24 = P456

U806  2  =  A C 4 0
3=  281H
4=  FC12
5 = 3F22
7 = 879F

1 0 = 6PCl
1 1 = AA93
1 2 = 85PF
13=  H421
14=  H421
1.5 = 0000

r,-
c
i

c
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Table 8-18. CRT Controller Signature Analysis

LOOP, CRT Controller PCA: A 1 Main Board
SET UP: Follow procedure in paragraph 8-17.

SIGNATURE
START/STOP
QUAL
CLOCK

QUAL
+ A lU509  pin 40

AIU.509  pin 18
A lU509  pin  21

Vh = 879F

U905  1  =  IFCO
2 = 2288
3 = 3U4F
4 = A 5 6 9
5 = 3FH0
9 = CC4F

13= 3FH0

U906  1  =  UO.57
2 = IFCO
3=  7F4H
4= 2234
5 = A738
6 = 9U81
9 = IUFP

11= 2H9H  (change qua1  to ->
13 = A524

U907 1 = 2288
2= 3U 4F
3 = A 7 3 8
4=  7F4H
5 = 9U81
6 = 6450
9 = 6450

8 - 3 5
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Table 8-19. CRT Controller Signature Analysis

LOOP: CRT Controller PCA: A 1 Main Board
SET UP: Follow procedure in Paragraph 8-P 15. To disable

beeper, place a ground from the A2 board to A2R207
(the end nearest the board edge).

SIGNATURE QUAL
START/STOP + A fU509 pin 40
QUAL - A lU.509 pin 13
CLOCK + A lU.509 pin 3

Vh = 0291

U904  2 = H499
5=F72U .
6=FSCP
8 = H2FA
9 = HO.%

U807  2 = 29A9
3 = 46UP
5 = 4F5H
8 = HO%

10 = H2FA
11 = F72U
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Table 8-20. Deflection Signature Analysis

LOOP: Deflection PCA: A 1 Main Board
SET UP: Normal operation, wake up menu. To disable

beeper, place a jumper from ground on the A2
board to A2H207  (the end nearest the board edge).

SIGNATURE NORM
START/STOP + A lU509 pin 40
QUAL
CLOCK + A lU509 pin 21

Vh = FP96

TP804 = FP96 (PU) (high)
TP803 = 6838

U503  2 = H169
10 = 3FA9
11 = FP96 (high)
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Table 8-20. Deflection Signature Analysis (cant)

LOOP: Deflection PCA: A 1 Main Board
SET UP: Nornal operaion, wake up menu. To disable

beeper, place a jumper from gound on the A2 board
to A2R207  (end nearest board edge).

SIGNATURE QUAL
S T A R T / S T O P  +
QUAL
CLOCK +

A lUSO9 Pin 40
AlU509 Pin 13
ALU904 PIN 3

VH = FP96

U803  4=AHCl
5=F72U
6=H05C *

11 = FSCP
13 = 7u7c
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Table 8-21. DLC Signature Analysis

LOOP:
SET UP:

DLC PCA Al Main Board
Self Test menu, do not connect an Interface Pod.
Pull AlU304 pins 3 and 4 low.

To disable the beeper, place a jumper from ground
on the A2 board to A2R207  (end nearest board edge).

SIGNATURE QUAL
START/STOP +/- A2U401  pin 2
QUAI- + AlU205 pin 32 (D/C)
CLOCK + A lU20.5 pin 36 (RD)

Vh = 3696

U20.5  1 = P742
2 = 43F2
3 = 9PUF
4 = P2P5
5 = 3696 (high)
8 = 3696 (high)
15 = 3696 (high)
19 = 0000 (low)
25 = 3696 (high)
33 = 3696
34 = 0000
35 = 3696
37 = 2UA4
38 = UHH3
39 = 7FP6
40 = 8652
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8--l  8. A 2 Memory Board Troubleshooting Procedure

Table 8-22. Tic Clock Signature Analysis

LOOP: Tic Clock PCA: A2 Memory Board

SET UP: Wake up menu. To disable. To disable beeper,
place a jumper from ground on the A2 board to
S2R207  (the end nearest the board edge).

SIGNATURE NORM
START/STOP +
QUAL
CLOCK . -

A2U404  pin 9

TP 300

Vh = 48CF

U404  1  =  OA3C
3 = 513c
4 = CH89
5 = 745P
6 = 8PA4

10 = 7103
11 =C2Al

c
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Table 8-23. Tic Clock Signature Analysis

LOOP: R S T  B PCA: A2 Memory Board
S E T  UP. Pull A lU304  pin 3 low.

To disable the beeper, place a jumper from ground
on the A2 board to A2R207  (the end nearest the board edge)

SIGNATURE NORM
S T A R T / S T O P + A2U401  pin  2
GROUND A2U300  pin 20
CLOCK + A2U300  pin 9

Vh  = A803

U402 2 =  0 0 0 0 (low)
3 = 4565
5 =‘OOOO (low)
6 = AS03 (high)
9 = A803 (high)

lO=  1 6 P P
1 1 =  0 0 0 0 (low)
13 = A803 (high)

~500  i = 04Pa
2=UUPS
3 = HHHA
4 = 22aF
5 = AF.58

10 = A803 (high)
13 = 0 0 0 0 (low)

8 - 4 1



HP 4951A
Service

B-19.  SIGNATURE ANALYSIS FOR A3 TAPE CONTROLLER, OPTION
001.

Before performing any Signature Analysis on the A3 Tape Controller Board, read the A3E304  switch
position and A 3E 208 function descriptions.

NOTE: Make sure there is no tape in tape drive assembly

A 3E 304 Switch 1 closed = external ROM open = 8048 internal ROM

Switch 2 closed = normal open -7 no ops

Switch 3 closed = run motor at 40 ips open = normal

Switch 4 closed = run motor at 40 ips open = normal

A3E208
A \ system bus acknowledge
B/
B \ stand alone bus acknowledge
C/

A3E  105
A \ 27C32  4K EPROM
B/
B \ 27C 16 2K EPROM
C/

t-1

c.
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Table 8-24. Microprocessor No Ops

LOOP: Microprocessor No Op PCA: A3 Tape Controller
SET UP: Wake up menu

S304  switch 1 closed and 2,3, and 4 open To disable
beeper, place a jumper from ground on the A2 board
to A2R207  (the end nearest the board edge).

SIGNATURE NORM
START/STOP + A3U  106 pin 23
QUAL
CLOCK A3U106  pin 11
GND A3U  106 pin 20

Vh = 7A70

U106  1  =  7A70
3 = 0000
4 = 7A70 (high)
5 = 7A70 (high)
6 = 0000 (low)
7 = 7A70 (high)

12 = H62U
13= C21A
14= HA07
15=HOAA
16= PO30
17 = 4442
18 = 4U2A
19 = 0772
21 = 9635
22 = 1734
23 = U424
24 = 0000
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Table 8-25. Microprocessor No Ops

LOOP: Microprocessor No Ops PCA: A3 Tape Controller
SET UP: Wake up menu.

Switch 1 of A3E304  is closed and 2.3, and 4 are open.
To disable beeper, place a jumper from ground on the
A2 board to A2R207  (end nearest board edge).

SIGNATURE
START/STOP
QUAL
CLOCK
GND

NORM
+ A3U106  pin 23

A3U106pin  11
A3U106  pin 20

Vh = 7A70

UlO.5 2=AF5U ’
3 = H62U
4 = C2lA
5= lP45
6 = HA07
7 = AA4C
9 = 0000

10 = 2UlH
11 = HOAA
12 = 3750
13=PO30
14 = 4442
15 = 6569

U205  2 = POHH
3 = 4U2A
4 = 0772
5=F4Ul
6 = 9635
7 = 8F52
9 = 0000

1 0 =  4FH2
11 = 1734
12=UAl2
13 = U424
14 = 0000
15 = 0000 (low)
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Table 8-26. I/O Timer Signature Analysis

LOOP: I/O Timer PCA: A3 Tape Controller
SET UP: Switch A3E304  set switch 3 open, andl, 2, and 4 closed.

To disable the beeper, place a jumper from ground on the
A2 board to A2R207  (the end nearest the board edge).

NOTE: Use ground indicated below, otherwise signatures
will be unstable.

SIGNATURE
START/STOP
QUAL
CLOCK
GND

NORM
+/- A3U  104 pin 10

A3U104  pin 3
A3U  104 pin 20

Vh = 99FA .

U 104 4 = 0000 (low)
7 = 7347
8 = 99FA (high)

11 = OH45
12 = 7466
13 = 0425
14= 7ACF
15= P72U
16= 7487
Ii = POPU
18= 9031
19 = 7347
21 = P672
22 = 7UC8
23 = P672
24 = 7UC8
2.5 = P672
26 = 7UC8
27 = P672
28 = 7UC8
36 = 99FA

8-45



HP 4951A
Service

Table 8-27. State Machine/Bit Timer Signature Analysis

LOOP: State Machine/Bit Timer PCA: A3 Tape Controller
SET UP: Close switches 1, 2, and 3 of A3E304,  open switch 4

To disable the beeper, place a jumper from ground on the
A2 board to A2R207  (the end nearest the board edge).

SIGNATURE QUAL
START/STOP -/+ A3U106  pin 31
QUAL + A3U106  pin 39
CLOCK + A3U106  pin 1
GND A3U  106 pin 20

Vh = 2016

U305 3 = 5818
4 = 2016
5= lHF7  ’
6 = 2016 (high)
7 = 2016 (high)
9 = 0000

10 = 0000
11 = 0000
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Table 28. State Machine/Bit Timer Signature Analysis

LOOP: State Machine/Bit Timer (RD) PCA: A3 Tape Controller
SET UP: Close switches 1, 2, and 3 of A3E304,  openswitch 4.

Pull U300  pins 1 and 16 to +5V.
To disable the beeper, place a jurnper from gound on the
A2 board to A2R207  (the end nearest the board edge).

SIGNATURE QUAL

START/STOP +
QUAL +
CLOCK +

Vh=F013

u104 1 =I DO00
2 = 7!.JP 2
6 = FO13 (high)
9 = FO13 (high)

21 = 46C5
22 = 7c4u
23 = GAUH
24 = 8UPP
25 = HHCF
26 = 8U8H
27 = P402
28 = CUPP
39 = FO13

U302 1 = FO13
2=CUUl
3 = 3004
4 = FO13 (high)
5 = 0000
8=CUUl
9 = 0000 (low)

lO=CUUl
11 = 3004
13=CUUl
14= 7UP2
1.5 = 8UU5
16= 7UP2
‘17 = FO13

A3Ul06 pin 31
A3Ul06 pin 39
A3U106  pin 1
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Table 29. State Machine/Bit Timer Signature Analysis

LOOP: State Machine/Bit  Timer (RD) PCA: A3 Tape Controller
SET UP: Close switches 1, 2, and 3 of A3E304,  open switch 4.

Pull U 300 pins I and 16 to t5V.
To disable the beeper, place a jumper from ground on
the A2 board to A2R207  (the end nearest the board edge).

SIGNATURE QUAL
START/STOP +
QUAL +
CLOCK +

A3U106  pin 31
A3U106  pin 39
A3U  106 pin 1

Vh=F013

u301 2 = 0000 (low)
5 = 0000
6 = 4UP6
9 = 0000

12=CUUl
15= 3004
16= CUUl
19=FOl3

u303 1  =  CUPP
2 = P402

11 = FO13 (high)
13 = 0000
15 = 0000 (low)
16 = 46C5
17= 7c 4u
18= GAUH
19 = 8UPP
20 = HHCF
21 = 8U 8H
22 = P402
23 = CUPP
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Table 8-30. State Machine/Bit Timer Signature Analysis

LOOP: State Machine/Bit Timer PCA: A3 Tape Controller
SET UP: Close switches 1, 2, and 3 of A3E304,  open switch 4.

To disable the beeper, place a jumper from ground on
the A2 board to A2R207  (the end nearest the board edge).

SIGNATURE QUAL
START/STOP +
QUAL +
CLOCK +

A3U 106 pin 31
A3U 106 pin 39
A3U 106 pin 1

Vh = 2016

U102 1  =  lHF7
2 = 2648
3 =’ 7 c c u
4= 7P18
5= 4ct9
6 = C8PF
a = 88HP
9= 7187

lO= 611P
11 = 71H9
13= 9632
14 = UF31
15 = U77P
16 = 2FAC
19= 2016 (high)
23 = OUSP

u300 2  =  8aHP
3= 7187
4= 611P
5 = 308U
6 = C8PF
7 = 71H9
8 = 9632
9 = 4c19

12 = 7P18
13= UF31
14= U77P
15= 7 c c u
16= 2648
17 = 2FAC
18 = 985H
19= OUSP
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Table 8-31. State Machine/Bit Timer Signature Analysis

LOOP: Shi f t  Register  (WR) PCA: A3 Tape Controller
S E T  UP. Close switches 1, 2, and 4 of A3E304,  open switch 3. Pull U300  pins

1 and 16 to +5V.
To disable the beeper, place a jumper from ground on
the A2 board to A2R207  (the end nearest the board edge).

SIGNATURE
S T A R T / S T O P
QUAL
CLOCK

QUAL
+

+

V h  =  A 3 1 0

U302  1  =  3FiP
2=POH9 *
3=  4H16
4 = 0 0 0 0 (low)
7=F4UP
9 = 2681

10 = 3PiH
1 1 = 0 0 0 0 (low)
13 = 0 0 0 0 (low)
14= lA9U
15 = 9A2F
16 = 2 4 8 2
17 = 9HOH

u301 2 = 9 3 4 0
5 = 9UOP
6 = 0 0 0 0 (low)
9 = 0 0 0 0 (low)

12 = 7UH7
15 = 4H16
16 = POH9
19 = 3FlP

U303  1  =  A 3 1 0  ( h i g h )
2  =  A310  (hrgh)

1 1 = 0 0 0 0 (low)
1 3 = 0 0 0 0 (low)
15 = 9 3 4 0
16 thru 23 = A310 (high)

A3U302  pin 8
A3U302  pin 5
A3U  104 pin 3
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Table 8-32. DMA Signature Analysis

LOOP: DMA PCA: A3 Tape Controller
SET UP: Close switches 1, 2, 3, and 4 of A3E304.

To disable the beeper, place a jumper from ground on
the A2 board to A2R207  (the end nearest the board edge)

NOTE. Wait approximately 15 seconds for start/stop to toggle,
this gives Vh time to set the correct signature.

SIGNATURE QUAL
START/STOP +/-
QUAL +
CLOCK +

A3U 106 pin 34
A3U 106 pin 33
A3U 106 pin 1

Vh = 03U9

u307 2  =  03u9
3 = 0000
4 = 03u9
5 = 03u9
6 = 0000
8 = 03U9

10 = 0000 (high)
11= 03u9
12 = 0000
13= 03u9

u407 3 = 0000
4 = 03u9
5 = 03u9
6 = 0000
8 = 03U9

10 = 03u9
11= 03u9
13 = 0000
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-CR100  -

--R18--  _,..A
--nlJ---

-R20-
--R21-

TPZ3
f

TP301 -c17-
TP304 -

*l------l -R26-^^-.

/ “205  / I’ / u20g

"407

Figure 8-4. Al Main Board Component Locator
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POWER SUPPLY

TP402

2 psec/  DIV
2 V ‘DIV. DC coupled

~104 pin 6
2 psec/Dw
1 V/Dw.  DC coupled

CR6 (anode) u104  4pins & 5
2 wsec/Dw 2 psec/Dlv
5 “/DIV.  DC coupled 2 V/Dw,  DC coupled

ov- IIllUII
-

u104 PI”  9
2 psec/Dw
1 “/DIV.  DC coupled

J402
2 psec/Dlv
2 “/DIV.  DC coupled

0 ”  -

U104  pw  11
2 psec/Dw
1 “/DIV.  DC coupled

U104  pr 13
2 psec. Dw
1 V DIV.  DC coupled

0 ”

0 ”

0 ”

CR3 1 anodei CR9 Icathode)
2 ~sec,‘D~v 2 +ec/D~v
5 V DIV.  DC coupled 5 “/DIV.  DC coupled

CR8 (anode) CR9 (anode]
2 ~sec/Dw 2 gsec/Dw
V/cm 20, DC coupled 10 V/Dw.  DC coupled

,,,.
‘?’

,,,,
’
,,,,

’
,,, I,,,
* ’

II
i”

,/,, I,,,/
0” ’ ’-

-

TP403
2 ~isec~D!v
10 V DIV. DC coupled

CR8 (cathode1 u104  p,n 7

2 psec/Dw 2 iisec/Dw

10 “/DIV.  DC coupled 1 V/D!\,  DC coupled

CR5 icathodei
2 qec/Dlv
10 “/DIV.  DC coupled
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Figure 8-6. Al CPU and DLC Schematic
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