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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 manuail must be heeded. Refer to Section | for general
safety considerations applicable to this product.

CERTIFICATION

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 measurements are traceable to the United States National Bureau of
Standards, to the extent allowed by the Bureau's calibration facility, and to the
calibration facilities of other international Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in material and
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 foregoing 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 fithess 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 tegal theory.

ASSISTANCE

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

SAFETY

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
connected to the protective 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).

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.

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.

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.

Capacitors inside the instrument may still be charged even
if the instrument has been disconnected from its source of
supply.

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.

CAUTION

LINE VOLTAGE

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

GROUNDING

BEFORE SWITCHING ON THIS INSTRUMENT, ensure
that all devices connected to this instrument are connected
to the protective (earth) ground.

BEFORE SWITCHING ON THIS INSTRUMENT, ensure
that the line power (mains) plug 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.)
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IEC SYMBOLS

The following is a list of key |EC symbols used by Hewlett-Packard. All symbols
are normally applied adjacent to the device requiring the symbol. They shall not
be placed on removable parts likely to be detached or lost.

ol A~ B

VA

Instruction Manual symbol: |f necessary, to preserve the
apparatus from damage it is necessary for the user to refer to
the instruction manual, then shall the apparatus be marked
with this symbol (1EC 348;16a).

Terminal devices fed from the interior by live voltages that
may be dangerous when connecting to or disconnecting from
those devices shall be marked with the flash shown when the
voltage exceeds 1 KV: The flash shall be red (IEC 348;18c).
Earth Terminals. If the use of this symbol for the protective
earth terminal is not permitted by National Standards, it may
be modified, for example, by being placed inside a circle (IEC
348;18a).

AC current (IEC 117-1, symbol No. 3).

DC current (IEC 117-1, symbol No. 2).

AC or DC current (IEC 117-1, symbol No. 8).

Frame or chassis connection. The hatching may be com-
pletely or partly omitted if there is no ambiguity. If the
hatching is omitted, the line representing the frame or chassis
shall be thicker (IEC 117-1, symbol No. 87).

Ampere (IEC 117-4, symbol No. 356).

Volt (IEC 117-4, symbol No. 357).

Voltampere (IEC 1174, symbol No. 358).

Watt (IEC 117-4, symbol No. 360).

Watthour (IEC 1174, symbol No. 361).

Voltamperehour (IEC 1174, symbol No. 362).

Hz Hertz (IEC 117-4, symbol No. 365).

Contactor, normally closed. In order to avoid confusion with
the symbol for a capacitor, the distance between the
horizontal (as drawn here) lines should be at least equal to
the length of those lines (IEC 117-3, symbol No. 215.2).

In addition the following describes the use of Warnings, Cautions and Notes used
in HP Automatic Test System Manuals.

Warnings, cautions and notes. (All) Warnings and cautions shall precede the text
to which each applies but notes may precede or follow applicable text depending
on the material to be highlighted. Warnings, cautions, and notes shall not contain
procedural steps nor shall they be numbered. When a warning, caution, or note
consists of two or more paragraphs, the heading WARNING, CAUTION, NOTE,
shall not be repeated above each paragraph. If it is ever necessary to precede a
paragraph by both a warning and a note, or a caution and a note, etc, they shall
appear in the sequence as noted, namely, warnings, cautions, notes. Such inserts
in the text shall be short and concise and be used to emphasize important and

critical instructions.

An operating procedure, practice, etc, which, if not
correctly followed, could result in personal injury or
loss of life.

CAUTION

An operating procedure, practice, etc. which, if not
strictly observed, could result in damage to, or
destruction of, equipment.

NOTE: An operating procedure, condition, etc. which
it is essential to highlight.

Health hazards precaution data. (All} When hazardous chemicals or adverse health

factors, in the environment or use of the equipment cannot be efiminated,
appropriate precautionary requirements shall be included.
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General Information

SECTION |
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 1-1 shows the Protocol Analyzer and
Figure 1-2 shows the available accessories. The manual is divided into eight sections and has four
appendixes.

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

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

Appendix B, HP 18173A RS-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.

Appendix D, HP 18180A RS-232C/V.24/RS-449 Interface Pod contains a
description of the instrument.

1-2. SPECIFICATIONS

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

Table 1-1. HP 4951A Instrument Specifications

Weight: Net, 5.7 kg (12.6 Ib)
Shipping, 9.5 kg (21 1b)

Size: Height 11.2 cm (4.4 in)
Width 25.9¢cm (10.2in)
Depth 28.6 cm (11.3in)

Temperature: Operating 0°C to +55°C (32°F to 131°F)*
Storage -40°C to +75°C (-40°F to +167°F)

*Tape drive should only be operated from

+5°C to +40°C (+41°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

1-2
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Table 1-2. HP 4951A Operating Characteristics

Full ASCIll 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. DTE Only, DCE Only, Two line (DTE and
DCE), Data and State (DTE and DCE with lead timing), Frame and
Packet (decoding of ISO 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.

1-3
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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.

8000 volts may be present in the /
HP 4851A circuitry even when turned off.

CAUTION

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.

1-5. 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
information. 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 4851A. Whenever an instruction indicates use of a soft key, its mnemonic will be
enclosed by < >. The user friendly interface, combined with auto-configuration of all data link
parameters, allows many complex tasks to be performed quickly and easily, resulting in less network
downtime. The HP 4951A has 63 real time triggers and five timers and counters.

1-4
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1-6. ACCESSORIES

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

1-7. ACCESSORIES AVAILABLE

HP 18172A
HP 18173A
HP 18174A
HP 18180A
HP 98200A

Soft vinyl carrying case for extra Interface Pods
RS-232C/V.24

RS-449 Interface Pod

Combination RS-232C/V.24 and RS-449 Interface Pod
Certified blank tape cartridges (set of five)

1-8. OPTIONS

Option 001
Option 003
Option 100
Option 101
Option 102
Option 910
Option 916

Integral Tape Unit

JIS-8 Character Set

Adds accessory HP 18173A

Adds accessory HP 18174A

Adds accessory HP 18180A

Extra Operating and Service Manuais
Extra Operating Manual

1-5
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SECTION 11
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 2-1 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 connected to the power
outlet, grounds the Protocol Analyzer. Do not operate the Protocol Analyzer from a power outlet that
has no ground protection.
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2-5.  TAGGING FOR SERVICE

If the 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. ORIGINAL 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,
complete 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 alayer 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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2-9. TURNING ON THE HP 4951A

CAUTION

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

CAUTION

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 Vill.

Figure 2-1. Interface Pod Connection
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Table 2-1. Power Cable Descriptions
Cable Cable
Plug Type HP Part g Des:IrLi‘gti n Length g?)?ct lan:):::ter
Number ptio (inches) Y
250V 8120-1351 0 Straight *BS1363A 90 Mint Gray United Kingdom,
8120-1703 | 6 90° 90 Mint Gray Cyprus, Nigeria,
Rhodesia,
Singapore
250V 8120-1369 | O | Straight *NZSS198/ASC112 79 Gray Australia,
8120-0696 | 4 | 90° 87 Gray New Zealand
8120-1689 | 7 Straight *CEE7-Y11 79 Mint Gray East and West
8120-1692 2 90° 79 Mint Gray Europe, Saudi
Arabia, Egypt,
So. Africa, India
(unpolarized in
many nations)
8120-1348 | 5 Straight *NEMAS-15P 80 Black United States,
8120-1398 | 5 90° 80 Black Canada,
8120-1754 | 7 Straight *NEMAS5-15P 36 Black Japan (100V or
8120-1378 | 1 Straight *"NEMA5-15P 80 Jade Gray 200V),
8120-1521 6 90° 80 Jade Gray Mexico,
8120-1676 2 Straight *NEMAS5-15P 36 Jade Gray Philippines,
Taiwan
250V 8120-2104 3 Straight *SEV1011 79 Gray Switzerland
1959-24507
Type 12
~g77
" S
&
250V 8120-0698 | 6 | Straight *NEMAG6-15P United States
Canada
8120-1957 2 Straight *DHCK 107 79 Gray Denmark
8120-2956 | 3 | 90° 79 Gray
250V 8120-1860 | 6 Straight *CEE22-VI

(Systems Cabinet use)

*Part number shown for plug is industry identifier for plug only. Number shown for cable is HP Part Number for complete cable

including plug.

E = Earth Ground; L = Line; N = Neutral
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SECTION 1il
OPERATION

3-1. INTRODUCTION

This section contains 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 Manual (HP 04851-90003). 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 defined 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 3-1 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 Automatic configuring for on-line monitoring.

SETUP Manual configuring for monitoring or simulating.

MONITOR Programs made for monitoring.

SIMULATE Programs DTE or DCE simulation procedures.

RUN MENU Executes all tests: monitoring, simulation, or BERT.

EXAMINE DATA Displays the buffer contents after a test.

MORE Press MORE on keyboard to display rest of menu.

BERT Configures Bit Error Rate Tests in conjunction with
another HP Protocol Analyzer.

REMOTE Transmits and receives menu setups and data.

MASS STORE Provides tape control and catalog functions.

RESET Sets all menus to the default conditions and clears
the buffer.

SELF TEST Provides access to self test.
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The 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 will be displayed.

Press MORE to see the second or third set of softkeys in any menu. A smalil 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.

CAUTION

Always turn off the Protocol Analyzer before
connecting or disconnecting any Interface Pod.
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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 4-1 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 the 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 4-1 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.
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Table 4-1. Failure Display

TEST FAILURES
ROM 2 00
ROM 8-1 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. PERFORMANCE VERIFICATION FLOWCHART

The flowchart in Figure 4-1 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.
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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 4-1 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/0 TIMER
Test Failure Code

no beep

Description

Checks that the I/0 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.



HP 4951A
Performance Verification

D. CRT CONTROLLER
Test Failure Code

no beep
no CRT display

Description

Checks operation of the deflection circuits.

E. ROM
Test Failure Code

The ROM test is performed once at turn on. |f 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 1/0
Test Failure Code
Bad tape 170
Description

Checks digital circuitry

4-7. KEYBOARD 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

Turn on the HP 4951A.
Press MORE.

Select <SELFTEST>.
Select <KBD TEST>.

Sl

Procedure

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

LAST KEY PRESSED: "(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.



HP 4951A
Performance Verification

4-8. INTERFACE POD TEST

Description

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

Turn on the HP 4951A.
Press MORE.

Select <SELFTEST>.
Select <EXT DLC>.

Eal Ol

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 PASS FAIL

Microprocessor
I/0 Timer
Dual Port RAM and Arbiter

CRT Controller

ROM

Numbers of failed ROM:
RAM

Numbers of failed RAM:
DLC
Tape I/0

Interface Pod
Keyboard

Number of tests performed
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SECTION V
ADJUSTMENTS

5-1.INTRODUCTION

This section contains 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 protection 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 8-86).

WARNING I

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

5-3. REQUIRED EQUIPMENT

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

WARNING |

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 VI, paragraph 8-8.
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5-5. ADJUSTMENT PROCEDURES

Adjustments should be performed in the sequence given. There are six adjustment procedures for
the HP 4851A. 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.

Turn on the HP 4951A.

Press MORE.

Select <SELFTEST>.

Select <CRT TEST>.

Select <TEST PTRN>.

Perform the adjustment procedures.

To exit the test pattern, press EXIT/(HALT) 3 times.

NOGOh N~

Figure 5-1 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 A1R702 until the test pattern crosshair is vertically
centered on the display.

5-4
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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 A1R704 until available screen area is filled.

5-9. HORIZONTAL CENTERING (WIDTH)
Description
Adjusts the test pattern width.

Procedure

1. Use the plastic core adjuster to turn A1LS until the width of the test pattern is
centered on the display.

5-10. FOCUS

Description

Adjusts clarity of the characters on the display.

Procedure

1. With the insulated screwdriver adjust A1R503 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 A1R603 so that the brightness level provides
a clear distinction between character types on the display.
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

This section contains information for ordering replacement parts. Table 6-1 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.
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Table 6-1. Reference Designations and Abbreviations

REFERENCE DESIGNATIONS

A = assembly J = electrical connector B = terminal board
B = fan; motor (stationary portion); jack TP = test point
BT = battery L = coil; inductor U = integrated circuit;
C = capacitor MP = misc. mechanical part microcircuit
CR = diode; diode thyristor; P = electrical connector \'% = electron tube; glow lamp
varactor (movable portion); plug VR = voltage regulator;
DL = delay line Q = transistor; SCR; breakdown diode
DS = annunciator; lamp; LED triode thyristor w = cable
E = misc electrical part R = resistor X = socket
F = fuse RT = thermistor Y = crystal unit (piezo-
FL = filter S = switch; jumper electric or quartz)
H = hardware T = transformer
ABBREVIATIONS
A = amperes DIA = diameter K = kilo (1083), kilohm
AC = alternating current DIP = dual in-line package
ADD = address DPDT = double-pole, double-throw LED = light emitting diode
ADJ = adjust, adjustment DPST = double-pole, single-throw LFT = left
AL = aluminum DR = drive LG = long
AR = as required DRVR = driver LH = lefthand
ASM = algorithmic state machine DSPL = display LKWR = lockwasher
ASSY = assembly DTL = diode-transistor logic LP = low pass
LS = low power Schottky
B = base E = emitter LSB least significant bit
BCD = binary coded decimal ECL = emitter-coupled logic
BeCu = beryllium copper ELECT = electrolytic M = milli (10-3), male,
BIN = binary ENCAP = encapsulated mega (106), megohm
BLK = black EXT = external MET FLM= metal film
BLU = blue EXTR = extractor MET OX. = metal oxide
BP = band pass MHZ megahertz
BRN = brown F = female, farads MFR = manufacturer
BRS = brass FF = flip-flop MINTR = miniature
BTU = British thermal unit FLM = film MISC = miscellaneous
FRNT = front MOM = momentary
[ = collector FXD = fixed MOS = metal oxide semiconductor
CATH = cathode MSB = most significant bit
CcCw = counterclockwise G = giga (109) MTCHD = matched
CDPL = cadmium plate GE = germanium MTG = mounting
CER = ceramic GL = glass MTLC = metallic
CERMET = ceramic met flm GND = ground(ed)
CKTS = circuits GP = General Purpose N = nano (10-9)
C FLM = carbon film GRA = gray N.C. = normally closed, no
CLK = clock GRN = green connection
CLR = clear NE = neon
CMOS = complementary metal H = henries NO. = number
oxide semiconductor logic HDW = hardware N.O. = normally open
COM = common HEX = hexagon, hexagonal, six NP = No Polarity
COML = commercial HP = high pass NPN = negative-positive-negative
COMP = composition HR = hour(s) NPO = negative-positive zero (zero
COMPL = complete HZ = Hertz temperature coefficient)
COND = conductor NRFR = not recommended for
CONN = connector IC = integrated circuit field replacement
CONT = contact ID = inside diameter NS = normally shorting,
CPRSN = compression IF = intermediate frequency nanosecond
CTL = complementary- IN. = inch, inches NSR = not separately replaceable
transistor logic INCAND = incandescent NYL = nylon
cw = clockwise INCL = include(s)
INSUL = insulation, insulated OBD = order by description
D = diameter INT = internal oD = outside diameter
DC = direct current INTL = internal ORN = orange
DEPC = deposited carbon
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Table 6-1. Reference Designations and Abbreviations (Continued)

ABBREVIATIONS

P = pico (10-12) RVT = rivet TRN = turn

PC = printed circuit RWV = reverse working voltage TTL = transistor-transistor logic

PCA = printed-circuit assembly TYP = typical

PF = picofarad S = second

PIV = Peak Inverse Voltage SB = slow blow U (u) = micro (10-6)

PK = peak SCR = silicon controlled rectifier UF = microfarad

PNL = panel SE = selenium us = microseconds

PNP = positive-negative-positive SGL = single

P-P = peak-to-peak Sl = silicon \Y = volt(s)

PPM = parts per million SHK = shank VAR = variable

POLYC = polycarbonate SIP = single in-line package vCO = voltage controlled

POLYE = polyethylene SKT = socket oscillator

POLYSTY= polystyrene SLDR = solder VDCW = direct current working volts

PORC = porcelain SPCG = spacing VIO = violet

POSN = position(s) SPDT = single-pole, double-throw VNP = no polarity voltage

POZI = pozidrive SPST = single-pole, single-throw

PRV = peak reverse voltage SST = stainless-steel w = watts

PWV = peak working voltage STL = steel WT = weight

P/O = part of Sz = size ww = wirewound

WHT = white

R = ring T = tip WIP = wiper

RAM = random access memory TA = tantalum WiV = working inverse voltage

ROM = read only memory TEL = telephone WSHR = washer

RECT = rectifier T.C. = Temp. Compensated,

RF = radio frequency temp. coefficient X = times, multiple

RH = right hand THKNS = thickness

RMS = root-mean-square Tl = titanium YEL = vyellow

RND = round TGL = toggle

RT = right hand THD = thread ZNR = zener

RTL = resistor-transistor logic THK = thick

RTNT = retainer TOL = tolerance ) = phi, phase

RTRY = _rotary TRMR = trimmer

Table 6-2. Manufacturer’s Code List
MFR ZIP
NO. MANUFACTURER NAME ADDRESS CODE

S4013 HITACHI TOKYO JP
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE Wi 53204
01295 TEXAS INSTR INC SEMICOND CMPNT DIV DALLAS X 75222
01456 MICROWAVE DEVELOPMENT LABS INC NEEDHAM HTS MA 02194
03888 K D | PYROFILM CORP WHIPPANY NJ 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
06383 PANDUIT CORP TINLEY PARK IL 60477
08806 GE CO MINIATURE LAMP PROD DEPT CLEVELAND OH 44112
1B546 VARO SEMICONDUCTOR INC GARLAND X 75040
12969 UNITRODE CORP WATERTOWN MA 02172
17856 SILICONIX INC SANTA CLARA CA 95054
19209 GE CO ELEK CAP & BAT PROD DEPT GAINSVILLE FL 32601
19701 MEPCO/ELECTRA CORP MINERAL WELLS X 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
3L585 RCA CORP SOLID STATE DIV SOMERVILLE NJ
32293 INTERSIL INC CUPERTINO CA 95014
32997 BOURNS INC TRIMPOT PROD DIV RIVERSIDE CA 92507
5L813 ASHLAND PRODUCTS CO CHICAGO IL 60628
51642 CENTRE ENGINEERING INC STATE COLLEGE PA 16801
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
71590 CENTRALAB ELEK DIV GLOBE-UNION INC MILWAUKEE Wi 50501
72982 ERIE TECHNOLOGICAL PRODUCTS INC ERIE PA 16512
75042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
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Table 6-3. HP 4951A Case and Cover

Reference HP Part |c| e Mfr
: p t Description Mfr Part Number
Designation | Number (D Y p Code
4951A CASE AND COVER

MP1 04951-40005 3 1 POUCH-SOFT CASE 28480 04951-40005
MP2 5040-4480 9 1 CASE-TOP HALF 28480 5040-4480
MP3 4040-1704 3 1 SHELL CASE BOTTOM 10.077-IN-WD 28480 4040-1704
MP4 4040-2171 0 1 INTERFACE POD HOUSING 28480 4040-2171
MP5 5040-4470 7 1 HANDLE-CASE 28480 5040-4470
MP6 04951-80014 8 2 LABEL HANDLE 28480 04951-80014
MP7 2520-0014 2 4 SCREW-MACH 8-32 4-IN-LG RD-HD-SLT STL 00000 ORDER BY DESCRIPTION
MP8 0380-1693 5 4 STANDOFF 28480 0380-1693
MP9 0424-0458 2 a4 SCR-TPG, 8-16 00000 ORDER BY DESCRIPTION
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Figure 6-1. HP 4951A Case and Cover
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Table 6-4. HP 4951A Rear Panel Assembly

Reference HP Part |c Q o Mfr
. p t Description Mfr Part Number
Designation Number |D Y p Code
E1 9135-0224 7 1 LINE FILTER 28480 9135-0024
€2 3101-0428 5 1 SWITCH-RKR BASIC DPDT 6A 250 BLDR-LUG 28480 3101-0428
MP1 5040-4471 8 2 REAR FOOT 28480 5040-4471
H1 1251-2942 7 2 LOCK BOLT, INC NUT, WASHER 28480 1251-2942
T 9100-4366 2 1 PWR TRANSFORMER 28480 9100-4366
MP2 04951-00001 5 1 BACK PANEL 28480 04951-00001
w1 04951-61609 7 1 CABLE, GROUND 28480 04951-61609
H2 2260-0002 6 1 NUT-HEX-DBL-CHAM 4-40-THD .062-IN-THK 28480 2260-0002
w2 04951-61603 1 1 CABLE, MAIN/REAR 28480 04951-61603
w3 04951-61604 2 1 CABLE-POD INTR 28480 04951-61604
H4 2260-0002 6 1 NUT-HEX-DBL-CHAM 4-40-THD .062-IN-THK 28480 © 2260-0002
H3 2190-0019 6 1 WASHER-LK HLCL NO. 4 115-IN-1D 28480 2190-0019
wa 04951-61610 0 1 CABLE, LINE FILTER 28480 04951-61610
E3 2110-0421 6 1 FUSE-.375A 250V 04480 MDO-3/8
Table 6-5. HP 4951A Internal Assemblies
Reference HP Part |c Q Descripti Mfr
: . escription Mfr Part Number
Designation | Number |D ty p Code
H15 2360-0117 8 4 SCR MCH 6-32-375 05610 ORDER BY DESCRIPTION
Wwé 04951-61602 8 1 CABLE, MAIN 28480 04951-61602
H16 5041-2246 3 1 CONNECTOR 28480 5041-2246
H17 1252-0060 8 1 HEADER, 20 POS 28480 1252-0060
H18 1200-0607 o] 1 CONNECTOR 28480 1200-0607
H19 04951-20007 1 4 SPACER, CASE 28480 04951-20007
H20 1251-8827 9 2 CONNECTOR-60 PIN 28480 1251-8827
H21 1251-3751 1 1 HEADER, 8 POS 03418 09-65-1081
H23 1251-3825 (o] 1 HEADER, 5 POS 03418 09-65-1051
H24 1251-8828 6 1 CONNECTOR-40 PIN 28480 1251-8828
H25 0380-0388 1 4 STDF-HEX .375, 1 IN 28480 0380-0388
Table 6-6. HP 4951A Front Panel Assembly
Reference HP Part |c Qt D - Mfr
: p escription Mfr Part Number
Designation | Number |D Y p Code
E4 04951-62606 6 1 DEFLECTION YOKE 28480 04951-62606
H5 0460-0135 8 1 IND TAPE 04726 361
ES 2090-0080 9 1 CRT 28480 2090-0080
w1 04951-61609 7 1 CABLE, GROUND 28480 04951-61609
H6 0624-0400 9 4 SCR-TPG 6-19 04771 ORDER BY DESCRIPTION
H7 3050-0001 1 4 WASHER FLAT #8 04604 NO. 1445
H8 0624-0314 3 2 SCR-TPG 4-20 05610 224-08150-382
H9 2360-0117 8 4 SCR MCH 6-32-375 05610 ORDER BY DESCRIPTION
MP3 04951-00002 4 1 BRACKET, TAPE TRANSPORT 28480 04951-00002
MP4 5061-2246 6 1 TAPE TRANSPORT (OPT. 001) 28480 5061-2246
MP5 04951-00003 5 1 CRT PANEL 28480 04951-00003
MP6 04951-40001 7 1 FRONT PANEL 28480 04951-40001
MP7 04951-40003 9 1 KYBD HSG UPPER 28480 04951-40003
MP8 04951-62605 3 1 KEYBOARD ASSY 28480 04951-62605
MP9 04951-40004 [o] 1 KYBD HSG LOWER 28480 04951-40004
H10 0570-0025 8 1 SCR-MCH 6-32, .5IN 03380 933-415
H11 1460-1916 6 2 SPRING-CPRSN 05191 ORDER BY DESCRIPTION
H12 04951.20005 9 2 HINGE PIN 28480 04951-20005
MP10 04951-40002 8 1 TAPE COVER 28480 04951-40002
W5 04951-61607 3 1 CABLE, KEYBOARD 28480 04951-61607
w8 04951-61608 4 1 CRT CABLE 28480 04951-61608
w9 04951-62606 6 1 DEFLECTION YOKE 28480 04951-62606
H13 1460-1490 1 2 SPRING 05191 LC-042G-5-SS
MP11 04951-20004 8 1 HINGE PLATE 28480 04951-20004
H14 04951-20006 o] 4 CRT SPACER 28480 04951-20006




HP 4951A

Replaceable Parts

SEE FIGURE 6-5 FOR

KEYCAP PART NUMBERS

Figure 6-4. HP 4951A Front Panel Assembly

Figure 6-3. HP 4951A Internal Assemblies

Figure 6-2. HP 4951A Rear Panel Assembly



HP 4951A

Ref. Desig. PN CD | Qty Description Mfg Code Mfg PN
1,1 5041-6701 ] 3 1 Key cap, pearl gray 28480 5041-6701
2,” 5041-6702 | 4 1 Key cap, pearl gray 28480 5041-6702
3, # 5041-6703 | 5 1 Key cap, pearl gray 28480 5041-6703
4. % 5041-6704 | 6 1 Key cap, pearl gray 28480 5441-6704
5, % 5041-6705 | 7 1 Key cap, pearl gray 28480 5041-6705
6, & 5041-6706 | 8 1 Key cap, pearl gray 28480 5041-6706
7, 5041-6707 | 9 1 Key cap, pearl gray 28480 5041-6707
8,( 5041-6708 | O 1 Key cap, pearl gray 28480 5041-6708
9,) 5041-6709 | 1 1 Key cap, pearl gray 28480 5041-6709
O, DEL,- 5041-6710 | 4 1 Key cap, pearl gray 28480 5041-6710
A, SOH 5041-6711 | & 1 Key cap, pearl gray 28480 5041-6711
B,STX 5041-6712 | 6 1 Key cap, pearl gray 28480 5041-6712
C,ETX 5041-6713 | 7 1 Key cap, pearl gray 28480 5041-6713
D,EOT 5041-6714 | 8 1 Key cap, pearl gray 28480 5041-6714
E , ENQ 5041-6715 | 9 1 Key cap, pearl gray 28480 5041-6715
F,ACK 5041-6716 | O 1 Key cap, pearl gray 28480 5041-6716
G, BEL 5041-6717 | 1 1 Key cap, pearl gray 28480 5041-6717
H,BS 5041-6718 | 2 1 Key cap. pearl gray 28480 5041-6718
I, HT 5041-6719 ] 3 1 Key cap, pearl gray 28480 5041-6719
J,LF 5041-6720 | 6 1 Key cap, pearl gray 28480 5041-6720
K,VT 5041-6721 7 1 Key cap, pearl gray 28480 5041-6721
L,FF 5041-6522 | 8 1 Key cap, pearl gray 28480 5041-6722
M, CR 5041-6523 | 9 1 Key cap, pearl gray 28480 5041-6723
N, SO 5041-6524 | O 1 Key cap, pearl gray 28480 5041-6724
O, Sl 5041-6525 | 1 1 Key cap, pearl gray 28480 5041-6725
P ,DLE 5041-6726 | 2 1 Key cap, pearl gray 28480 5041-6726
Q,DC1 5041-6727 | 3 1 Key cap, pearl gray 28480 5041-6727
R,DC2 5041-6728 | 4 1 Key cap, pearl gray 28480 5041-6728
S,DCS3 5041-6729 | § 1 Key cap, pearl gray 28480 5041-6729
T,DC4 5041-6730 | 6 1 Key cap, pearl gray 28480 5041-6730
U, NAK 5041-6731 | 7 1 Key cap, pearl gray 28480 5041-6731
V, SYN 5041-6732 | 8 1 Key cap, pearl gray 28480 5041-6732
W ,ETB 5041-6733 | 9 1 Key cap, pearl gray 28480 5041-6733
X, CAN 5041-6734 | O 1 Key cap, pearl gray 28480 5041-6734
Y,EM 5041-6735 | 3 1 Key cap, pearl gray 28480 5041-6735
Z 6 SuB 5041-6736 | 4 1 Key cap, pearl gray 28480 5041-6736
= 5041-6737 | 5 1 Key cap, pearl gray 28480 5041-6737
“,RS,” 5041-6738 | 6 1 Key cap, pearl gray 28480 5041-6738
@, NUL; 5041-6739 | 7 1 Key cap, pearl gray 28480 5041-6739
RTN 5041-6740 | O 1 Key cap, pearl gray 28480 5041-6740

Replaceable Parts
Ref. Desig. PN CD | Qty Description Mfg Code Mfg PN
.+ 5041-6741 1 1 Key cap, pearl gray 28480 5041-6741
DL 5041-6742 | 2 1 Key cap, pearl gray 28480 5041-6742
shift 5041-6743 | 3 2 Key cap, moss gray 28480 5041-6743
L < 5041-6744 | 4 1 Key cap, pearl gray 28480 5041-6744
L, > 5041-6745 | 5§ 1 Key cap, pearl gray 28480 5041-6745
/,US,? 5041-6746 | 6 1 Key cap, pearl gray 28480 5041-6746
EXIT(HALT) 5040-4482 | 1 1 Key cap, pearl gray 28480 5040-4482
MORE 5040-4483 | 2 1 Key cap, pearl gray 28480 5040-4483
(up arrow) 5040-4484 | 3 1 Key cap, pearl gray 28480 5040-4484
(down arrow) 5040-4485 | 4 1 Key cap, pearl gray 28480 5040-4485
(left arrow) 5040-4486 | 5 1 Key cap, pearl gray 28480 5040-4486
(right arrow) 5040-4487 | 6 1 Key cap, pearl gray 28480 5040-4487
[,ESC, { 5040-4488 | 7 1 Key cap, pearl gray 28480 5040-4488
].GS,} 5040-4489 | 8 1 Key cap, pearl gray 28480 5040-4489
\,FS,: 5040-4490 | 9 1 Key cap, pearl gray 28480 5040-4490
CNTL 5040-4491 | 2 1 Key cap, pearl gray 28480 5040-4491
(BLANK) 5040-4492 | 3 6 Key cap, moss gray 28480 5040-4492
Ol— —il [e) — 1 c—10 [— [e)
(HALT)
ERC I I ) (N I Jffmerd] 1L JICe JjCe (o)
# $ ’ - = ~
o] (03] (15 [E) [aa) [E0) (] [@5] ) 5] =) e
[ °<§‘] [ E\;IB ] LEEQ ] [ osz] [ ngA] [ E\;u ] m HIT Lg ] [ Dll:.,E INUL@ l
FHE] D] (K] &3] [ D] (R [ Fh] 8] (D] 1R
SHIFT (—Sﬂ m e m SEX N " ¢ 1 l > l s ~’| lSHIFT
o [om) [0l ) o [FEr o

Figure 6-5. HP 4951A Keyboard Assembly
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Table 6-7. Replaceable Parts (Continued)

HP 4951A
Replaceable Parts

Reference HP Part |c o Mfr
Designation | Number |0 Qty Description Code Mfr Part Number
Al 04951-60001 |1 1 MAIN BOARD (ALL UNITS EXCEPT OPTION 003) 28480 04951-60001
A1BT1 1420-0264 1 1 BATTERY 3.6V .065A-HR NI-CD PIN 19209 41B013AD00201 (DS3GT)
aiC1 0160-0576 5 12 CAPACITOR-FXD ,1UF +-20% SOVDC CER 28480 0160-0576
A1C2 0160-3508 9 4 CAPACITOR-FXD 1UF +80-20% S0UDC CER 28480 0160-3508
A1C3 0160-4822 2 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160-4822
A1CA 0160-4832 4 1 CAPACITOR-FXD .01UF +-10% 100VDC CER 28480 0160-4832
A1CS 0160-4789 0 6 CAPACITOR-FXD 1SPF +-5% 100UDC CER 0+-30 28480 0160-4789
ALCe 0160-4789 0 CAPACITOR-FXD 15PF +-5% 100UDC CER 0+-30 28480 0160-4789
A1C7 0180-2683 1 1 CAPACITOR-FXD 4.7 UF+-10% 35VDC TA 03923 DS10474
AlC8 0180-3374 9 1 CAPACITOR-FXD 4700UF+30-10% 3SVUDC AL 28480 0180-3374
A1CY 0160-3879 7 5 CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
A1C10 0160-3879 7 CAPACITOR-FXD .01UF +-20X 100VDC CER 28480 0160-3879
A1C11 0160-3508 9 CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
AlC12 0160-4822 2 CAPACITOR-FXD 1000PF +-5% 100VUDC CER 28480 0160-4822
A1C13 0180-3376 1 2 CAPACITOR-FXD 2200UF+30-10% 25VUDC AL 28480 0180-3376
ALC14 0160-4824 4 1 CAPACITOR-FXD 680PF +-5% 100VUDC CER 28480 0160-4824
A1C1S 0180-3375 0 1 CAPACITOR-FXD 3300UF+30-10% 16UDC AL 28480 0180-3375
A1C16 0160-3508 9 CAPACITOR-FXD 1UF +B0-20% S0VDC CER 28480 0160-3508
A1C17 0160-0576 5 CAPACITOR-FXD .1UF +-20% 50VUDC CER 28480 0160-0576
A1C19 0160-2055 9 CAPACITOR-FXD .01UF 100VDC 04200 CO23F101F1032S22-CDA
A1C20 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
AlC21 0180-3376 1 CAPACITOR-FXD 2200UF+30-10% 25VDC AL 28480 0180-3376
Alc22 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VUDC CER 28480 0160-0576
a1C23 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0UDC CER 28480 0160-0576
A1C24 0160-0576 5 CAPACITOR-FXD .1UF +-20X% S0VUDC CER 28480 0160-0576
A1C25 0160-3508 9 CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 0160-3508
A1C26 0160-0996 3 1 CAPACITOR-FXD .01UF +-20% 2KVDC CER 72982 828-012-Z5U0-103M
A1C27 0160-4663 7 1 CAPACITOR-FXD 2.2UF +80-20% 100VDC CER 28480 0160-4663
A1C28 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
alcay 0160-4953 0 1 CAPACITOR-FXD .027UF +-5% S0VDC CER 28480 0160-4953
A1C30 0160-0576 5 CAPACITOR-FXD ,1UF +-20% S0VUDC CER 28480 0160-0576
A1C31 0160-4663 9 2 CAPACITOR-FXD 2.2UF +80-20% 100UDC CER 28480 0160-4663
AIC32 0180-3377 2 1 CAPACITOR-FXD 47UF+-20% SO0UDC AL 28480 0180-3377
A1C33 0160-4789 0 CAPACITOR-FXD 15PF +-5% 100UDC CER 0+-30 28480 0160-4789
A1C34 0160-4789 0 CAPACITOR-FXD 15SPF +~5% 100VDC CER 0+-30 28480 0160-4789
A1C35 0160-3071 1 1 CAPACITOR-FXD 10UF +-10% 100UDC 01456 17UB1 06K
A1C36 0170-0040 9 1 CAPACITOR-FXD ,047UF +-10% 200VDC POLYE 56289 292P47392
A1C37 0160-4579 6 1 CAPACITOR-FXD .1UF +-5% 160VDC MET-POLYC 28480 0160-4579
A1C38 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOVDC CER 28480 0160-0576
A1C39 0160-0576 5 CAPACITOR-FXD .1UF +-20% SOUDC CER 28480 0160-0576
A1CAD 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VUDC CER 28480 0160-0576
A1CA1 0160-0576 5 CAPACITOR-FXD .1UF +-20X% S0VUDC CER 28480 0160-0576
A1CA2 0160-4230 6 3 CAPACITOR-FXD ,01UF +80-20% 1KVDC CER 71590 GAP-103
A1C43 0160-4663 9 CAPACITOR-FXD 2.2UF +80-20% 100VDC CER 28480 0160-4663
A1CA4 0160-4808 4 1 CAPACITOR-FXD 470PF +-5% 100VUDC CER 28480 0160-4808
A1CAS 0160-4804 0 2 CAPACITOR-FXD S6PF +-5% 100UDC CER 0+-30 28480 0160-4804
A1CAb 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VUDC CER 28480 0160-3879
A1C47 01600576 5 CAPACITOR-FXD .1UF +-20% S0UDC CER 28480 0160-0576
A1C48 0160-4230 6 CAPACITOR-FXD .01UF +80-20% 1KVDC CER 71590 GAP-103
A1C49 0160-4230 6 CAPACITOR-FXD .01UF +80-20% 1KUDC CER 71590 CAP-103
A1CS50 0160-4804 0 CAPACITOR-FXD S6PF +-5% 100UDC CER 0+-30 28480 0160-4804
A1CS1 0160-4370 5 1 CAPACITOR-FXD 1000PF +-5% 200VDC CER 51642 200-200-NP0-102J
A1CH2 01604801 7 1 CAPACITOR-FXD 100PF +-5% 100VUDC CER 28480 0160-4801
A1CS3 0160-4789 0 CAPACITOR-FXD 15PF +-5% 100UDC CER 0+-30 20480 0160-4789
A1CS4 0160-4789 0 CAPACITOR-FXD 1SPF +-5% 100VUDC CER 0+-30 28480 0160-4789
A1CR1 1901-0704 4 2 DIODZ-PWR RECT 1N4002 100V 1A DO-41 011295 1N4002
A1CR2 1901-0704 4 DIODE-PWR RECT 1N4002 100V 1A DO-41 01295 1N4002
A1CR3 1901-0050 3 3 DIODE-SWITCHING B0V 200MA 2NS DO-35 28480 1901-0050
A1CR4 1901-0050 3 DIODE-SWITCHING 80V 200MA 2NS DO-35 28480 1901-0050
A1CRS 1901-0871 6 4 DIODE-PWR RECT 150V 2.5A 25NS 12969 UES1103
A1CRG 1901-0871 6 DIODE-PWR RECT 150V 2.5A 25NS 12969 UES1103
A1CR? 1901-0871 6 DIODE-PWR RECT 150V 2.5A 25NS 12969 UES1103
A1CR8 1901-0871 6 DIODE-PWR RECT 150V 2.5A 25NS 12969 UES1103
A1CRY 19010992 2 DIODE-SCHOTTKY 1NS822 40V 3A 28480 1901-0992
A1CR10 19010992 2 DIODE-SCHOTTKY 1NS822 40V 3A 28480 1901-0992
A1CR11 1901-0845 4 1 DIODE-HV RECT 2KV SOMA 250NS 1B546 VG-2X
A1CR1I2 1901-1105 1 2 DIODE-HV RECTIFIER 28480 1901-1105
A1CR13 1902-3323 1 1 DIODE “ZNR 42.2V 5% DD-35 PD=.4W TC=+.08% 28480 1902-3323
A1CR14 1901-1105 1 DIDDE~HV RECTIFIER 28480 1901-1105
A1CR1S 1901-0040 1 3 DIODE-SWITCHING 30V SOMA 2NS DO-35 28480 1901-0040
A1CR16 1901-0692 9 1 DIODE-PWR RECT 200V 3A 200NS 04713 MRB52
A1CR17 1901-0040 1 DIODE-GWITCHING 30V SO0MA 2NS DO-3S 28480 1901-0040
A1CR18— 1901 =TS0 3 DIODE-SWITCHING 80V 200MA 2NS D0O-35 28480 1901-0050
A1CR19 0 8 2 DIODE-SM SIG SCHOTTKY 28480 1901-0518
A1CR20 FOZ=TT29 1 1 DIODE-ZNR 4.3V S% DO-35 PD=.4W TC=+,017% 28480 1902-0949




HP 4951A
Replaceable Parts

Table 6-7. Replaceable Parts (Continued)

Reference HP Part |c ‘o Mfr
: A ri Mfr Part Number

Designation | Number |D Qty Description Code a
A1CR21 1901-0040 1 DIODE~-SWITCHING 30V SO0MA 2NS DO-35 28480 1901-0040
A1CR22 1901-0518 8 DIODE-SM SIG SCHOTTKY 28480 19010518
A1CR100 1884-0293 8 1 THYRISTOR-SCR 04713 MCR69 -2
A1DS1 2140-0013 S 1 LAMP-GLOW SABR-A 70/57VUDC 300UA T-2-RULB 08806 SAB-A(NE-23A)
A1J1 1251-8827 ? 1 60 POSITION CONN 28480 1251--8827
Al1J2 1251-8828 0 1 40 POSITION CONN 28480 1251-8828
A1J10S5 1258-0141 8 16 JUMPER-REM 28480 1258-0141
A17J108 1258-0141 8 JUMPER~-REM 28480 1258-0141
A1J203 1258-0141 8 JUMPER~REM 28480 1258-0141
A1T204 1251-4246 8 1 CONNECTOR 3-PIN M POST TYPE 28480 1251-4246
A1J400 1258-0141 8 JUMPER-REM 28480 1258-0141
A1J402 1258-0141 8 JUMPER~REM 28480 1258-0141
A1J404 1258-0141 8 JUMPER—~REM 28480 1258-0141
A1J405 1258-0141 8 JUMPER-REM 28480 1258-0141
A1J406 1258-0141 8 JUMPER--REM 28480 1258-0141
A1J504 1258-0141 8 JUMPER-REM 28480 1258-0141
A1J509 1258-0141 8 JUMPER-REM 28480 1258-0141
A1J510 1258-0141 8 JUMPER-REM 28480 1258-0141
A1J603 12580141 8 JUMPER-REM 28480 1258-0141
A1J608 1251-4292 4 1 SHUNT-DIP 7 POSITIONS 28480 1251-4292
A1J609 1251-4398 1 2 CONNECTOR SHUNT-4 POSITION 28480 1251-4398
A1J700 1251-3825 7 CONNECTOR-POST-TP-HDC 03418 09-65-1051
A1J703 1258-0141 8 JUMPER-REM 28480 1258-0141
A1J801 1251-3751 0 1 CONNECTOR 8-PIN M POST TYPE 28480 1251-3751
A1J804 1258-0217 9 1 MULTI-EB-JUMP 28480 1258-0217
A17809 1258-0141 8 JUMPER-REM 28480 1258-0141
A1J810 1251-4398 1 CONNECTOR SHUNT-4 POSITION 28480 1251-4398
AlL1 04951-80017 1 INDUCTOR 2MH +-10% 28480 04951-80017
A1L2 9140-0801 6 1 TOROIDAL CHOKE 28480 9140-0801
A1L3 04951-80015 9 1 COUPLED INDUCTOR 28480 04951-80015
A1L4 9140-0319 1 1 COIL-LINEARITY 28480 9140-0319
A1LS 9140-0407 8 1 CL-V 10UH MIN 28480 9140-0407
A1Q301 1854-0215 1 1 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3904
A1Q302 1855-0526 ? 1 TRANSISTOR MOSFET P-~CHAN E-MODE SI 28480 1855-0526
A1Q400 1855-0525 8 2 TRANSISTOR MOSFET N-CHAN E-MODE SI 28480 1855-0525
A1Q402 1855-0402 0 1 TRANSISTOR J-FET 2N5115 P-CHAN D-MODE 17856 2NS115
A1Q403 1855-0492 8 2 TRANSISTOR MOSFET N-CHAN E--MODE TO-220 28480 1855-0492
A1Q404 1855-0492 8 TRANSISTOR MOSFET N-CHAN E-MODE TO-220 28480 1855-0492
A1Q405 1826-0276 S 1 IC 78LOSA V RGLTR TOD-92 04713 MC78LOSACP
A1Q601 1855-0524 7 2 TRANSISTOR MOSFET N-~CHAN E-MODE T0--220 28480 1855-0524
A1Q602 1855-0524 7 TRANSISTOR MOSFET N-CHAN E-~MODE TO-220 28480 1855-0524
A1Q603 1855-052% 8 TRANSISTOR MOSFET N-CHAN E~MODE SI 28480 1855-0525
A1Q703 1854-0659 7 1 TRANSISTOR NPN SI PD=12.5W FT=S50MHZ 04713 MJE180
A1Q704 230436 6 1 TRANSISTOR PNP SI PD=1.5W FT=50MHZ 04713 MIE170
A1Q801 "_l‘g;ﬁsm:\ 7 1 TRANSISTOR PNP SI TO-92 PD=350MW 28480 1853-0536
A1Q803 18540730 /55 2 TRANSISTOR NPN SI T0-92 04713 MPS6531
A1Q804 [ TTB2s=0285"" | & 1 IC V RGLTR TO0-92 04713 MC79L05C
A1Q903 1854--0730 S TRANSISTOR NPN SI TO-92 04713 MPS6531
A1R1 0757-0288 1 1 RESISTOR 9.09K 1% .125W F TC=0+-100 19701 MF4C1/8-T0-90%1-F
A1R2 0698-3266 S 2 RESISTOR 237K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2373-F
A1R3 0757-0438 3 2 RESISTOR S5.11K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-5111~-F
A1R4 0678-3446 3 1 RESISTOR 383 1% .125W F TC=0+-100 24546 C4-1/8-T0-383R-F
A1RS 06987929 S 1 RESISTOR 9.09K .1% .125W F TC=0+-50 12701 MFAC1/8~-T2-9091-R
A1R6 0757-0416 7 1 RESISTOR 511 1% .125W F TC=0+-100 24546 C4-1/8-T0-S511R~-F
A1R7 0757-0401 0 4 RESISTOR 100 1% ,125W F TC=0+-100 24546 C4--1/8-T0-101~-F
A1R8 0678-8463 4 1 RESISTOR 484.2 .1% .125W F TC=0+-25 28430 06988463
A1R9 0699-0589 1 1 RESISTOR 34.334K .14 ,125W F TC=0+-25 28480 0699-0589
A1R10 0698-3447 4 1 RESIGTOR 422 1% .125W F TC=0+-100 24546 C4-1/8-T0-422R~F
A1R11 0757-0442 9 11 RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1002~F
AlR12 0757-0465 6 Q? RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A1R13 0698—-0084 9 3 RESISTOR 2.15K 1% ,125W F TC=0+-100 24546 C4-1/8-T0~2151~F
Al1R14 0757-0442 ? RESIGTOR 10K 1% .125W F TC=0+-100 24546 C4--1/8-T0-1002~
A1R1S 06:98-8827 4 1 RESISTOR 1M 1% 259W F TC=0+-100 28480 0698-8827
AlR16 0698--3266 S RESISTOR 237K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2373~F
A1R17 0698—-3441 8 1 RESISTOR 215 1% ,125W F TC=0+-100 24546 C4-1/8-T0~215R~F
AlR18 0757-0442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002F
A1R19 0757-0444 1 RESISTOR 12.1K 1% .125W F TC=0+-100 02995 5033R
A1R20 0698-3159 5 1 RESISTOR 26.1K 1% .125W F TC=0+-100 02995 5033R
A1R21 0757-0466 7 1 RESISTOR 110K 1% .125W F TC=0+-100 02995 5033R
A1R22 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151 -F
A1R23 0757-0317 7 1 RESISTOR 1.33K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-1331-F
A1R24 0757-0442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002~F
A1R2S 0757-0346 2 2 RESISTOR 10 1% ,125W F TC=0+-100 24546 C4--1/8-T0~-10R0~-F
A1R26 0698-3153 ? 1 RESISTOR 3.83K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3831~-F
A1R27 0757-0438 3 RESISTOR S.11K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-5111~F
A1R28 0757-0346 2 RESISTOR 10 1% .125W F TC=0+-100 24546 C4 -1/8-T0-10R0~F
A1R29 0757-0465 ) RESISTOR 100K 1%Z .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A1R31 0757-0280 3 S RESISTOR 1K 1% .125W F TC=0+-100 24546 C4--1/8-T0-1001~F
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Table 6-7. Replaceable Parts (Continued)

HP 4951A
Replaceable Parts

Reference HP Part |c . Mfr

Designation | Number |p Qty Description Code Mfr Part Number
A1R32 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A1R33 8110-0179 7 WIRE, RESISTIVE-.362 OHM/FT (0.0833FT) 08696 CUPRON
A1R34 0698-0085 6 RESISTOR 2.61K 1% .125W F TC=0+-100 03292 CT4-1/8-TO-2611-F
A1R35 0757-0145 9 2 RESISTOR 750K 1% .25W F TC=0+-100 19701 MF52C1/4-TO-7503-F
A1R36 0757-0460 1 1 RESISTOR 61.9K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-6192-F
A1R38 0698-3442 9 1 RESISTOR 237 1% .125W F TC=0+-100 24546 C4-1/8-T0-237R-F
A1R39 0698-5217 9] 2 RESISTOR 28.7K .5% .125W F TC=0+-100 03292 NA4
A1R41 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
A1R42 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A1R43 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A1R44 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A1R45 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
A1R46 0757-0458 7 2 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5112-F
A1R47 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
A1R48 0698-3430 5 2 RESISTOR 21.5 1% .125W F TC=0+-100 03888 PMES5-1/8-TO-21R5-F
A1R49 0757-0199 3 2 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2152-F
A1R50 0757-0458 7 RESISTOR 51.1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-5112-F
A1R51 0757-0199 3 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-TO-2152-F
A1R52 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1003-F
A1R54 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A1R55 0757-0424 7 2 RESISTOR 1.1K 1% .126W F TC=0+-100 03292 CT4-V8-TO-1101-F
A1RSe 0698~0083 8 RESISTOR 1.96K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1961~F
AIRS7 0686-1045 ? 3 RESISTOR 100K 5% .5W CC TC=0+882 01121 ER1045
A1RS8 0698-31%54 0 1 RESISTOR 4.22K 1% .,125W F TC=0+-100 24546 C4-1/8-T0-4221-F
A1RS? 0757-0420 3 1 RESISTOR 750 1% .128W F TC=0+-100 24546 C4-1/8-T0-751~-F
A1R60 0698-3389 3 1 RESISTOR 17.8 1% .5W F TC=0+-100 28480 06983389
AIRG1 0757-0797 7 1 RESISTOR 90.9 1% .S5W F TC=0+-100 28480 0757-0797
A1R62 0757-0401 0 RESISTOR 100 1X ,125W F TC=0+-100 24546 C4-1/8-T0-101-F
A1R63 0698-0084 9 RESISTOR 2.,15K 1X .125W F TC=0+-100 24546 C4-1/8-T0-2151~F
A1R64 07570442 9 RESISTOR 10K 1% ,125W F TC=0+-100 24548 C4-1/8-T0-1002~F
A1R6S 0686-1015 3 1 RESISTOR 100 5% .5W CC TC=0+529 01121 ER1015
AlIRS&L 0757-0401 0 RESISTOR 100 1% ,125W F TC=0+-100 24546 C4~1/8-T0-101~F
A1IR67 0757--0465 [ RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0~-1003F
A1R68 0686-1045 9 RESISTOR 100K S% .54 CC TC=0+882 01121 EB1045
A1R69 0686-1045 9? RESISTOR 100K SX .5W CC TC=0+882 o121 EB1045
A1R70 07570280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 €4-1/8-T0-1001~F
A1R71 0757-0280 3 RESISTOR 1K 1% .,125W F TC=0+-100 24546 C4-1/8-T0-1001~F
A1R72 0698-3161 9 2 RESISTOR 38.3K 1% .125W F TC=0+-100 24546 C4-1/8-T0--3832~F
A1R73 0678-3161 ? RESISTOR 38.3K 1% .125W F TC=0+-100 24546 C4-1/8-T0-3832~F
A1R74 0757-0401 0 RESISTOR 100 1X .125W F TC=0+-100 24546 C4-1/8~T0-101-F
A1R7S 0698-3158 4 RESISBTOR 23.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2372-F
A1R76 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1001-F
A1R77 0698-3430 5 RESISTOR 21.5 1% .125W F TC=0+-100 03888 PMES5-1/8-TO-21R5-F
A1R79 0757-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A1R80 0757-0145 9 RESISTOR 750K 1% .25W F TC=0+-100 19701 MF52C1/4-TO-7503-F
A1R105 1810-0280 8 4 NETWORK-RES 10-SIP 10K OHM X 9 05524 CSC10A01-103G
A1R209 1810-0368 3 NETWORK-RES 10-SIP 10K OHM X 5 02483 750-61-R10K
A1R309 1810-0277 3 NETWORK-RES 10-SIP 2.2K OHM X 9 01121 210A222
A1R404 1810-0406 0 1 NETWORK-RES 8-SIP 10.0K OHM X 4 01121 2088103
A1R503 2100-3908 9 1 RESISTOR-TRMR 1M 10% CC TOP-ADJ 1-TRN 28480 2100-3908
A1R603 2100-3966 9 1 RESISTOR-TRMR 200K 10% C TOP-ADJ 1-TRN 28480 2100-3966
A1R702 2100-3096 6 1 RESISTOR-TRMR 50K 10% C TOP-ADJ 17-TRN 32997 3292W-1-503
A1R703 1810-0369 4 NETWORK-RES 10-SIP 100K OHM X 5 02483 750-61-R100K
A1R704 2100-3089 7 1 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 32997 3292W-1-502
A1T300 04951-80016 0 1 100KHZ TRANSFORMER 28480 04951-80016
A1T500 9100-0453 0 1 XFMR-FLYBACK 28480 9100-0453
A1TP100 1251-8360 5 18 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP101 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP103 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP301 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP304 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP402 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP403 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP404 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP405 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP406 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP510 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP604 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP704 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP803 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1TP804 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1GND 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A1U100 1826-0412 1 1 IC COMPARATOR PRCN DUAL 8-DIP-P PKG 27014 LM393N
A1U101 1826-0544 0 1 V REF 8-DIP-C 04713 MC1403U
A1U102 1826-0275 4 1 IC 78L12A V RGLTR TO-92 04713 MC78L12ACP
A1U103 1826-0468 7 1 IC COMPARATOR GP 8-DIP-P PKG 04713 MC3423P1
A1U104 1826-1066 3 1 IC-VOLTAGE REGULATOR 2A PIN PLASTIC PKG 28480 1826-1066
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Table 6-7. Replaceable Parts (Continued)

Reference HP Part |c A Mfr
N A ri
Designation | Number |D Qty Description Code Mfr Part Number
A1U10S 1820-3350 0 1 IC MUXR/DATA-SEL CMOS/744C 4-TO-1-LINE 28480 1820-3350
A1U106 1820-3007 4 2 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 28480 1820-3007
A1U107 1820-2922 0 4 IC GATE CMOS/74HC NAND QUAD 2-INP 28480 1820-2922
A1U204 1820-3082 5 4 IC~MC74HC374N 28480 1820-3082
A1U205 1820-3515 9 1 IC ZB530ACS 28480 1820-3515
A1U206 1820-3298 5 1 1C GATE CMOS/74HC OR QUAD 2-INP 28480 1820-3298
A1U207 1820-3097 2 3 IC GATE CMOS AND QUAD 2-INP 28480 1820-3097
A1U208 1820-3191 7 4 IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 28480 1820-3191
A1U209 1820-3436 3 1 IC-8-BIT MICROPROCESSOR; 4MHZ CLOCK 28480 1820-3436
A1U304 18203082 5 IC~-MC74HC374N 28480 1820~-3082
A1U306 18203097 2 IC GATE CMOS AND QUAD 2-INP 28480 1820-3097
A1U307 1820-3330 & 1 1C TRANSCEIVER CMOS/74HC BUS OCTL 28480 1820-3330
A1U308 1820-2998 ] 1 IC-MC74HCI73N 28480 1820-2998
A1UAD4 1820-3208 7 1 IC CNTR CMOS/74HC BIN ASYNCHRO 20480 1820-3208
A1U405 1820-3081 4 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A1U406 1820-3081 4 1C FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A1U407 1818-3198 9 1 IC CMOS 65536(64K) STAT RAM 150-NS 3-8 28480 1818-3198
A1L408 1820-3191 7 1C MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 28480 1820-3191
ALU409 1820-3191 7 IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 28480 1820-3191
A1U410 1820-3191 7 IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 28480 1820-3191
A1US03 18203373 7 1 IC MV CMOS/74HC MONOSTEL CLEAR DUAL 28480 1820-3373
A1US0S 1820-2921 9 3 IC INV CMOS HEX 28480 18202921
AlUS06 1820-2923 1 1 IC GATE CMOS/74HC NAND TPL 3~INP 28480 1820-2923
A1US08 1820-3297 4 1 IC DRVR CMOS/74HC BUS OCTL 28480 1820-3297
A1U509 1820-2853 6 1 IC-68A45 02037 MC68A45P
A1U604 1826-0753 3 1 IC OP AMP LOW-EIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004BL
A1U605 1820-2925 3 1 IC CNTR CMOS/74HC BIN SYNCHRO 28480 1820-2925
ALU606 1820-2922 0 IC GATE CMOS/74HC NAND QUAD 2-INP 208480 1820-2922
A1U607 1818-1738 9 1 IC CMOS 16384 (16K) STAT RAM 200-NS 3-§ 54013 HM6116LP~4
A1UL10 1820-2922 ] IC GATE CMDS/74HC NAND QUAD 2-INP 28480 1820~-2922
A1U701 18203082 5 IC-MC74HCI74N 28480 1820-3082
ALU705 04951-10005 [ 0 1 CHAR PROM 111 28480 04951-10005
A1U707 04951-10006 | 1 1 CHAR PROM 112 28480 04951-10006
A1U708 1820-2921 9 IC INV CMOS HEX 28480 18202921
Aa1u709 1820--3082 5 IC-MC74HC374N 28480 1820-3082
A1UB03 1820-2924 2 1 1C-MC74HCO2N 28480 18202924
A1UB04 1820-2921 9 IC INV CMOS HEX 28480 1820-2921
A1UB0S 1820-3007 4 I1C GATE CMDS/74HC EXCL~-OR QUAD 2-INP 28480 1820-3007
A1UB0GL 1820-1922 8 1 IC SHF-RGTR TTL LS PRL-IN SERIAL-OUT 01295 SN74L8166N
A1UB07 1820-3081 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A1UP04 1820-3081 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
ALUT0S 1820-3196 2 1 IC GATE CMOS/74HC NOR DUAL 4-INP 268480 1820-3196
AlUP06 18202922 0 IC GATE CMOS/74HC NAND QUAD 2-INP 28480 1820-2922
A1U907 1820-3097 2 I1C GATE CMOS AND QUAD 2-INP 28480 1820-3097
A1XT105 12516857 1 15 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XJ108 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XT203 1251--6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XJ400 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XT402 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XT404 1251 -6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XT405 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XJ406 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XTIS04 12516857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XIS09 12516857 1 CONNECTOR 2-PIN M POUST TYPE 28480 1251-6857
A1XIS10 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XJ603 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XJ703 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XJ804 1251-6857 1 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A1XJ809 1251-4670 2 CONNECTOR 28480 1251-4670
A1XU205 1200-0654 7 3 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
A1XU209 1200-0654 7 SOCKET-IC 40-CONT DIP DIP-SLDR 268480 12000654
A1XUS09 1200-0654 7 SOCKET-IC 40-CONT DIP DIP-SLDR 28480 1200-0654
A1XU608 1200-0638 7 1 SOCKET-IC 14-CONT DIP DIP-SLDR 28480 1200-0638
A1XUL09 1200-0796 8 2 SOCKET~IC 8-CONT DIP DIP--SLDR 28480 1200-0796
A1XU705 1200-0567 1 2 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A1XU707 12000567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A1XUB10 1200-0796 8 SOCKET-IC 8-CONT DIP DIP-SLDR 28480 1200-0796
A1Y108 04101520 2 1 XTAL 8,064MHZ 28480 0410-1520
A1Y504 0410-0761 1 1 CRYSTAL-QUARTZ 4.915 MHZ HC-18/U-HLDR 20480 0410-0761
A1YS05 04101387 9 1 XTAL 3.6864MHZ 28480 0410-1387
0380-0566 9 4 STANDOFF-RVT-ON 1.5-IN-LG 6-32THD 00000 ORDER BY DESCRIPTION
2200-0105 4 2 SCREW-MACH 4-40 ,312-IN-LG PAN-HD-POZI 00000 ORDER RY DESCRIPTION
2260-0009 3 2 NUT~HEX~W/LKUR 4-40-THD .094-IN-THK 00000 ORDER BY DESCRIPTION
4330-0145 9 10 INSULATOR-BEAD GLASS 28480 4330-0145
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Table 6-3. Replaceable Parts (Continued)
Reference HP Part |c| o Lo Mfr
: A t Description Mfr Part Number

Designation | Number |D Y P Code
A2 04951-60002 | 2 1 MEMORY EOARD ASSEMBLY 28480 04951-60002
A2C1H 0160-3508 ? 8 CAPACITOR-FXD 1UF +80-20% S0VUDC CER 28480 0160~-3508
A2C2 0160-3508 ? CAPACITOR-FXD 1UF +B80-20% SOVDC CER 28480 0160-3508
A2C3 0160-3508 ? CAPACITOR-FXD 1UF +80-20% 50VDC CER 28480 0160-3508
A2C4 01603508 9 CAPACITOR-FXD 1UF +B0--20% 5S0VDC CER 28480 0150-3508
A2C5 0160-3508 9? CAPACITOR-FXD 1UF +80-20X% SO0VDC CER 28480 0160-3508
AZCH 0160-3508 ? CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 0160-3508
A2C7 0180-1846 6 CAPACITOR-FXD 2.2 +80-20% 35V TA 04200 150D225X903582-DYS
A2C8 0160-3508 ? CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 0160-3508
AZC9 0160-3878 & 1 CAPACITOR-FXD 1000PF +-20% 100VDC CER 20480 0160-3878
A2C10 0160-4426 2 1 CAPACITOR-FXD .01UF +-1% 100VUDC CER 28480 0160-4426
AZ2CR1 1901-1080 1 1 DIODE-SCHOTTKY 1NG817 20V 1A 28480 1901-1080
A2E101 1258-0218 0 4 MULTI~E-JUMP 28480 1258-0218
ARE102 1258-0218 0 MULTI-B-~JUMP 28480 1258-0218
A2E104 12580218 0 MULTI-B-JUMP 28480 1258-0218
ARE105 1258-0218 0 MULTI-P-JUMP 28480 1258-0218
A2J1 1251-8822 4 1 60 POS CONNECTOR 28480 1251-8822
A2J2 1200-0607 0 1 SOCKET-IC 16-CONT DIP DIP--SLDR 28480 1200-0607
A2R1 0757-0279 0 1 RESISTOR 3.16K 1X ,125W F TC=0+-100 24546 C4--1/8-T0-3161-F
A2R2 0757-0403 2 1 RESISTOR 121 1% .125W F TC=0+-100 24546 C4--1/8-T0-121R-F
A2R3 0757--0280 3 1 REGISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
A2R4 0698-3158 4 2 RESISTOR 23.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2372-F
A2R207 0698-3159 5 RESISTOR 26.1K 1% .1256W F TC=0+-100 03292 CT4-1/8-TO-2612-F
A2R301 1810-0281 ? 1 NETWORK-RES 10-SIP100.0K OHM X 9 01121 210A104
A2R501 1810-0406 0 3 NETWORK-RES B-SIP10.0K OHM X 4 01121 208R103
A2R502 1810-0406 0 NETWORK-RES 8~SIP10.0K OHM X 4 01121 208B103
A2R503 1810-0406 0 NETWORK-RES 8-SIP10.0K OHM X 4 01121 208K103
A28301 ?164-0235 0 1 AUDIO TRANSDUCER PIEZO CERAMIC TYPE; SO0V 28480 ?164-0235
A2TP1 12518360 S 7 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A2TP2 1251-8360 S CONNECTOR~SGL CONT PIN .025-IN-BSC~8Z SQ 28480 1251-8360
A2TP3 12518360 S CONNECTOR-SGL CONT PIN ,025-IN-BSC-SZ 5Q 28480 1251-8360
A2TPY 1251-8360 S CONNECTOR-SGL CONT PIN ,025-IN-BSC-SZ SQ 28480 1251-8360
A2TP300 1251-8360 S CONNECTOR-SGL CONT PIN .025-IN-BGC-SZ SQ 28480 1251-8360
A2TP301 1251-8360 S CONNECTOR-SGL CONT PIN ,025-IN-ESC-SZ SQ 28480 1251-8360
A2TP400 1251-8360 S CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A2U101 04951-10001 6 1 MEM PROM 01 28480 04951-10001
A2U103 04951-10002 7 1 MEM PROM 23 28480 04951-10002
A2U104 1818-3198 9 6 ICM HM 6264 06347 HM6264P-15
A2U105 1818-3198 9 ICM HM 6264 06347 HM6264P-15
A2U200 04951-10003 8 1 MEM PROM 8FB1 28480 04951-10003
A2U201 1818-3198 9 ICM HM 6264 06347 HM6264P-15
A2U202 1818-3198 9 ICM HM 6264 06347 HM6264P-15
A2U203 1818-3198 9 ICM HM 6264 06347 HM6264P-15
A2U204 1818-3198 9 ICM HM 6264 06347 HM6264P-15
A2U205 04951-10004 9 1 MEM PROM 8FB2 28480 04951-10004
A2U206 1820-3014 3 2 IC DCDR CMOS 2-TO-4-LINE DUAL 28480 1820-3014
ARU207 1820-3014 3 IC DCDR CMOS 2--TO-4-LINE DUAL 28480 1820-3014
A2U300 1820-3552 4 1 NSC810AN-1-TEMP 28480 1820-3552
A2U301 1820-2998 0 1 IC-MC74HC373N 28480 1820-2998
A2U302 1820-3079 0 1 IC DCDT CMOS/74HC 3-TO-8-LINE 28480 1820-3079
A2U303 - 18202924 2 1 IC-MC74HCO2N 26480 1820-2924
A2U304 18320~-3082 S 2 1C-MC74HC374N 28480 18203082
A2U401 1820-3082 S IC-MC74HC374N 28480 1820-3082
A2U402 1820-3081 4 2 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A2U403 18203298 ) 1 IC GATE CM0OS/74HC OR QUAD 2-INP 28480 1820-3298
A2UA04 1820-3208 7 1 IC CNTR CMOS/74HC BIN ASYNCHRO 28480 1820-3208
A2US00 18203196 2 1 IC GATE CMOG/74HC NOR DUAL 4-INP 28480 1820-3196
A2US503 1820-3081 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A2US04 18202466 7 1 IC TIMER CMOS 32293 ICM7S55IPA
AR2XEL100 1251-4670 2 2 CONNECTOR 3-PIN M POST TYPE 28480 1251-4670
A2XE101 1251-8702 ? 4 CONN-POST TYPE .100-PIN-SPCG 16-CONT 23480 1251-8702
AZ2XE102 1251-8702 ? CONN-POST TYPE .100-PIN-SPCG 16-CONT 28480 1251-8702
A2XE103 1251-4670 2 CONNECTOR 3-PIN M POST TYPE 28480 1251-4670
A2XE104 1251-8702 9 CONN-POST TYPE .100-PIN-SPCG 16-CONT 28480 1251-8702
A2XE105 1251-8702 9 CONN-POST TYPLE .100-PIN-GPCG 16-CONT 28480 1251-8702
A2XU100 1200-0567 1 S SOCKET~IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A2XU101 12000567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A2XU103 1200-0567 1 SOCKET-IC 28-CONT DIP DIP-SLDR 28480 1200-0567
A2XU200 12000567 1 GOCKET -IC 28-CONT DIP DIP--SLDR 28480 1200-0567
AZXU205 1200-0567 1 SOCKET-1C 28-CONT DIP DIP-SLDR 28480 1200-0567

04951-61601 | 9 1 MAIN/MEMORY CBL 28480 04951-61601

04951-61602 | 0 1 MA, ME, MO, TP, CCL 28480 0495161602
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Table 6-7. Replaceable Parts (Continued)

Reference HP Part |c - Mfr

Designation Number |D Qty Description Code Mfr Part Number
A3 0495160003 | 3 1 OPTION 001 TAPE CONTROLLER EOARD 28480 04951-60003
A3C1 0160~-3508 9 7 CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 01603508
A3C2 0160-4789 0 2 CAPACITOR-FXD 15PF +-10% 200VDC CER 04200 292CCOG15041008
A3C3 0160-4789 0 CAPACITOR-FXD 15PF +-10% 200VDC CER 04200 292CCOG150J1008
A3CH 0160-3508 9 CAPACITOR-FXD 1UF +#80-20% S0VDC CER 28480 0160-3508
A3CS 01460-3508 9 CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 01603508
A3C6 0160--4833 5 1 CAPACITOR-FXD ,022UF +-10% 100VDC CER 283480 0160-4833
A3C7 01603449 7 1 CAPACITOR-FXD 2000PF +-10% 250VUDC CER 28400 0160--3449
A3C8 0160-4567 2 3 CAPACITOR-FXD 3900PF +-1% 100VDC CER 28480 0160-4%567
A3CY 0160-3508 9 CAPACITOR~-FXD 1UF +80-20% S0VDC CER 28480 0160-3508
A3C10 01604567 2 CAPACITOR-FXD 3900PF +-1% 100VDC CER 28480 0160-4567
A3C11 01604567 2 CAPACITOR-FXD 3900PF +-1%Z 100VUDC CER 28480 0160-4567
A3C12 0160--0576 S 4 CAPACITOR~FXD ,1UF +-20% S0VDC CER 28480 0160-0576
A3C13 0160-3878 [o] 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 02813 CW20A102M3
A3C1S 01603448 [ 1 CAPACITOR-FXD 1000PF +-10% 1KVDC CER 28480 0160-3448
A3C16 0180-2683 1 1 CAPACITOR-FXD 4,7UF+-20% 35VDC TA 28480 01802683
A3C17 01600576 S CAPACITOR~-FXD .1UF +-20% S0VDC CER 23480 0160-0576
A3C18 0160-0578 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 20480 01600576
A3C19 01603508 9 CAPACITOR-FXD 1UF +B0-20% S0VDC CER 28480 0160-3508
AZC20 01603508 9 CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 0160-3508
A3C21 0160-5657 3 1 CAPACITOR-FXD 1200PF +-1%Z. 100VUDC CER 28480 0160-5657
A3C22 0160-3508 9 CAPACITOR-FXD 1UF +80--20%Z S0VUDC CER 20480 0160--3508
A3C23 01604801 7 1 CAPACITOR-FXD 100PF +-5% 100VUDC CER 28480 0160-4801
A3C24 0160-0576 S CAPACITOR-FXD .1UF +-20% S0VUDC CER 28480 01600576
A3C25 0160-4824 4 1 CAPACITOR-FXD 680 +-5% 100VDC CER 02798 CAC03COG681J100A
A3C26 0160-4804 (o] CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 0160-4808
A3C27 0160-0576 5 1 CAPACITOR-FXD .1UF +-5% 50VDC CER 02010 SR205C104MAA
A3C28 0160-4808 4 1 CAPACITOR-FXD 470PF +-5% 100VDC CER 28480 0160-4808
A3C29 0160-4808 4 CAPACITOR-FXD 470PF +5% 100VDC CER 28480 0160-4808
A3CR1 19010040 1 2 DIODE~-SWITCHING 30V SO0MA 2NS DO-35 28480 1901-0040
A3ZCR2 1901-0040 1 DIODE-SWITCHING 30V SO0MA 2NS DO-35 28480 1901--0040
A3E105 1251~4670 2 2 CONNECTOR 3-PIN M POST TYPE 233480 12514670
A3E208 1251-4670 2 CONNECTOR 3-PIN M POST TYPE 20480 1251-4670
A3E304 31012063 8 1 SWITCH-RKR DIP-RKR-ASSY 4-1A , 054 30VDC 20480 3101-2063
A3J1 1251-8822 4 1 60 POS CONNECTOR 28480 1251-8822
A3J2 1252-0060 8 1 CONN 20 PIN 28480 1252-0060
A3J105 1258-0141 8 2 REMOVABLE JUMPER 28480 1258-0141
A3J208 1258-0141 8 REMOVABLE JUMPER 28480 1258-0141
A3L1 9140-0807 2 2 CHOKE-~TOROIDAL 28480 ©140--0807
A3L2 9140--0807 2 CHOKE~TOROIDAL. 28480 ?140-0807
A3QS504 18385~0461 1 2 TRANSISTOR MOSFET N-CHAN 28480 18950461
A3Q505 18550461 1 TRANGISTOR MOSFET N-CHAN 28480 18%55-0461
A3Q508 18260285 6 1 IC V RGLTR TO-92 04713 MC79L0SC
AJR604 18%55-0509 8 2 TRANSISTOR MOSFET P~CHAN E-MODE TO-220 28480 1855-0509
A3Q60S 1855-0509 8 TRANSISTOR MOSFET P-CHAN E-MODE TO-220 20480 10550509
A3N606 1855-0525 8 1 TRANSISTOR MOSFET N-CHAN E-MODE SI 28480 1855-0329
A3ZR1 0757~-0442 9 10 RESISTOR 10K 1Z 12BW F T 24546 C4-1/8-T0-1002-F
A3R2 0698-6360 13 b RESISTOR 10K .1%Z .125W F 28480 06986360
A3R3 0698-3435 0 1 RESISTOR 38.3 1% .125W F TC=0+-100 02995 5033R
A3R4 075702680 3 2 RESISTOR 1K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-1001~F
A3RS 0757-1094 9 1 RESISTOR 1.47K 1% .125W F TC=0+-100 24546 C4~-1/8-T0-1471~-F
A3RG 0757-0465 [ 3 RESIGTOR 100K 1% .129W F TC=0+-100 24546 C4-1/8-T0-1003~F
A3R7 0757-0465 b RESISTOR 100K 1%Z ,125W F TC=0+-100 245486 CA-1/8-T0-1003-F
AJ3RB 07570428 1 2 RESISTOR 1.62K 1% .125W F TC=0+-100 24346 C4-1/8-T0-1621-F
A3RY 06£:98~-3439 4 3 RESISTOR 178 1% ,125W F TC=0+-100 24548 C4--1/8-T0-176R-F
A3R10 06983439 4 RESISTOR 178 1% .125W F TC=0+-100 24546 C4--1/8-T0-178R-F
A3ZR11 0757-0463 4 1 RESISTOR 82.5K 1%Z .125%W F TC=0+-100 24546 C4-1/8-T0-8252~F
A3R12 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24%46 C4-1/8-T0-1002F
A3R13 0757-0438 3 2 RESISTOR $.11K 1% .125W F TC=0+-100 24546 C4-1/8-T0-S111~F
A3R14 0698-3158 4 1 RESISTOR 23.7K 1% .12%5W F TC=0+-100 24546 C4-1/8-T0-23 F
A3R1S 0757-0442 9 RESISTOR 10K 1% .129W F TC=0+-100 24546 C4-1/8-T0-1002~F
A3R16 0698--3439 4 RESISTOR 178 1% .125W F TC=0+-100 24546 C4 1/8-TO0-178R~F
A3R17 0757-0428 1 RESISTOR 1.62K 1% .125W F TC=0+-100 24546 C4--1/8-T0~1621-F
A3R18 0757-0442 V4 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A3R19 0698-3151 7 1 RESISTOR 2.87K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2871-F
A3R20 0698-3266 5 1 RESISTOR 237K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-2371-F
A3R21 0757-3151 3 RESISTOR 2.87K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-2871-F
A3R22 0698-3455 4 1 RESISTOR 237K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2373-F
A3R23 0757-0442 9 RESISTOR 10K 1% .1256W F TC=0+-100 24546 C4-1/8-TO-1002-F
A3R24 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A3R25 0698-3266 5 RESISTOR 237K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-2371-F
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Table 6-7. Replaceable Parts (Continued)

HP 4851A
Replaceable Parts

Reference HP Part |c P Mfr
N A r
Designation Number |0 Qty Description Code Mfr Part Number

A3R26 0698-3260 9 2 RESISTOR 464 1% .125W F TC=0+-100 24546 C4-1/8-T0O-4641-F

A3R27 0757-3435 6 1 RESISTOR 38.3K 1% .1256W F TC=0+-100 24546 C4-1/8-T0-3831-F

A3R28 0757-0317 7 1 RESISTOR 1.33K 2W PW TC=0+-25 28480 0698-6360

A3R29 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A3R30 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-CMF-55-1, T1

A3R31 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A3R32 0698-6360 6 RESISTOR 10K .1% .125W F TC=0+-25 28480 0698-6360

A3R32 0757-0199 3 1 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4-1/8-T0O-2152-F

A3R33 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F

A3R34 0698-3444 1 RESISTOR 316 1% .125W F TC=0+-100 05524 C4-1/8-TO-CMF-55-1, T1

A3R35 0698-6360 6 1 RESISTOR 10K 1% .125W F TC=0+-100 28480 0698-6360

A3R36 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 02273 5033R

A3R37 0757-0482 7 RESISTOR 511K 1% .125W F TC=0+-100 02273 CEA-993

A3R38 0698-0084 9 RESISTOR 2.15K 1% .125W F TC=0+-100 03292 CT4-1/8-TO-2151-F

A3R39 0757-0274 5 2 RESISTOR 1.21K 1% .125W F TC=0+-100 03294 CT4-1/8-TO-1211-F

A3R40 0698-3435 6 RESISTOR 38.3 1% .125W F TC=0+-100 03294 LO4D

A3R41 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F

A3R43 0757-0442 9 RESISTOR 10K 02273 CEC-993

A3R44 0757-0280 3 RESISTOR 1K 1% .125W 02273 5033R

A3R45 0698-3449 6 RESISTOR 28.7K 1% .125W 03292 CT4-1/8-T0-2872-F

A3R46 0698-3452 1 RESISTOR 147K 03292 CT4-1/8-TO-1472-F

A3R47 0698-3451 0 RESISTOR 133K 1% .125W 03292 CT4-1/8-TO-1331-F

A3R207 1810-0280 8 3 NETWORK-RES 10-SIP 10.0K OHM X 9 01121 210A103

A3R300 1810-0368 3 2 NETWORK-RES 6-SIP 10.0K OHM X 5 01121 206A103

A3R307 1810-0280 8 NETWORK-RES 10-SIP 10.0K OHM X 9 o121 210A103

A3R308 1810-0280 8 NETWORK~RES 10-SIP10.0K OHM X 9 01121 210A103

A3RAD4 06986360 [ RESISTOR 10K .1% .125W F TC=0+-25 28480 06706360

A3RS0S 1810-0368 3 NETWORK-RES 6--5IP10,0K OHM X 5 01121 206A103

AZRS06 1810~-0374 1 1 NETWORK-RES 8-SIP1.0K OHM X 4 01121 2088102

A3UL02 04951-10008 | 3 1 5T MACH PROM 401 28480 04951-10008

A3UL103 04951~10007 | 2 1 TAPE PROM 404 28480 0495110007

A3U104 1820-3552 4 1 NSC810AN-I-TEMP 28480 1820-3552

A3U105 1620-3058 ] 3 IC FF CMOS/74HC D-M/S POS—-EDGE-TRIG COM 28480 1820-3058

A3U106 1820-2970 8 1 MICROPROCESSOR 208480 1320-2970

A3U201 1820-2923 1 1 IC GATE CMOS/74HC NAND TPL 3-INP 28480 1820-2923

A3U205 1820-3058 S IC FF CMOS/74HC D-M/S POS-~EDGE~TRIG COM 268480 1820-3058

A3U208 18203082 S 3 IC-MC74HC374N 28480 1820-3082

A3U300 1820-3082 S IC-MC74HC374N 28480 1820-3082

A3U301 18203082 5 IC-~-MC74HC374N 28480 1820-3082

A3U302 04951-10009 | 4 1 5T MACH PROM 402 28480 04951-10009

A3U303 1820-2232 G 1 IC RGTR CMOS 8-BIT 04713 MC14034KCP

A3U30S 18203058 9 IC FF CMOS/74HC D-M/S POS-EDCE-TRIG COM 28480 1820-3058

A3U306 1820-318%5 9 1 IC SCHMITT-TRIG CMOS/74HC INV HEX 28480 1820--3189

A3U307 1820-2922 0 1 IC GATE CMOS/74HC NAND QUAD 2-INP 28480 1820-2922

A3U308 18203330 6 1 IC TRANSCEIVER CMOS/74HC BUS OCTL 28480 18203330

A3U404 1826-0740 8 1 IC SWITCH ANLG DUAL 16-DIP-C PKG 32293 IHS043CDE

A3U406 1826~0521 3 1 IC OP AMP LOW-EIAS-H-IMPD DUAL 8-DIP--P 01295 TLO72CP

A3U407 1820~-3081 4 2 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 18203081

A3UA08 1820--3081 4 IC FF CMOS/74HC D-TYPE POS~EDGE~TRIG 20480 1820-3081

A3US04 18203377 1 1 IC DRVR CMOS PRPHL HI-CUR GATED QUAD 20480 18320-3377

A3US0S 1626—-1039 0 1 IC V RGLTR-SWG 1.1/40V 16-CHIP PKG 28480 1826-1039

A3US06 1826-0138 8 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 01293 LM3Z9N

A3US07 1820-1314" 2 2 IC MULTIPLXR 4-CHAN-ANLG DUAL 16-DIP-P 3LS8S CDAOSG2BE

A3US08 18201314 2 IC MULTIPLXR 4-CHAN-ANLG DUAL 16-DIP-P 31585 CD4052BE

A3U607 1826-0753 3 1 IC OP AMP LOW-EIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004BL

A3XUt02 1200--0541 1 3 SOCKET-IC 24-CONT DIP DIP-5LDR 28480 1200-0541

A3XU103 1200-0541 1 SOCKET~IC 24~CONT DIP DIP-SLDR 28480 12000541

A3XU104 1200-0654 7 2 SOCKET-IC 40-CONT DIP DIP -SLDR 28480 1200-0654

A3XU106 1200-0654 7 SOCKET--IC 40-CONT DIP DIP-SLDR 26480 1200--0654

A3XU302 12000541 1 SOCKET-IC 24-CONT DIP DIP-5L.DR 28480 1200-0541

A3XU303 1200-0541 1 SOCKET-IC 24-CONT DIP DIP-SLDR 28480 1200-0541

A3XU305 1200-0607 (o] IC SOCKET 28480 1200-0607

A3Y107 0410-0728 8 1 CRYSTAL-QUARTZ 4.00000 MHZ 28480 04100726
0624-0336 9 4 SCREW-TPG 4-20 .375-IN-LG PAN-HD-POZI 28480 0624-0336
2200-0105 4 4 SCREW-MACH 4-40 ,312-IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
2260--0009 3 2 NUT~HEX-W/LLKWR 4-40-THD ,094-IN-THK 00000 ORDER RY DESCRIPTION
4330-0145 9 2 INSULATOR~BEAD GLASS 28480 4330--014%5
4951A #001 3 OPTION 001 MIGCELILLANEQUS 28480 4931A #001
0380-0368 3 4 STANDOFF-HEX ,375-IN-LG 6-32THD 28480 03800388
14601602 7 1 SPRING-TRGN ,103-IN-OD MUW ZN 28480 1460-1602
2200~-01095 4 SCREW-MACH 4-40 ,312~IN-LG PAN-HD-POZI 00000 ORDER BY DESCRIPTION
23600117 b 2 SCREW -MACH 6-32 .375~IN-L.G PAN-HD-POZI 00000 ORDER BY DESCRIPTION
5041-1523 7 1 EJECT BUTTON 28480 5041-1523
50612246 ) 1 TAPE TRANSPORT 28480 5061-2246
04951-00002 | &6 1 BRACKET-TP TRANS 28480 0495100002
04951-40002 | 0 1 TAPE COVER 28480 04751--40002
04951-40006 | 4 1 TAPE DOOR 28480 0495140006
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HP 4951A

Replaceable Parts

Table 6-3. Replaceable Parts

Reference HP Part |c s Mfr

Designation | Number |0 Qty Description Code Mfr Part Number
Al10 04951-60010 | 2 1 OPTION 003 KATAKANA EBOARD 28460 04951-60010
A10C1 0160-0576 5 12 CAPACITOR~-FXD .1UF +-20X 30VDC CER 28480 0160-0576
Al0C2 0160-3508 9 4 CAPACITOR-FXD 1UF +80-20% S0VUDC CER 28480 0160-3508
A10C3 0160~-4822 2 2 CAPACITOR-FXD 1000PF +-5% 100VUDC CER 20480 0160-4822
A10C4 01604832 4 1 CAPACITOR-FXD ,01UF +-10% 100VDC CER 28480 0160-4832
A10CS 0160-4789 0 [ CAPACITOR-FXD 15PF +-5% 100VDC CER 0+-30 28480 0160-4789
A10Cé 0160-4789 0 CAPACITOR-FXD 15PF +-5X 100VDC CER 0+-30 28480 0160-4789
A10C7 0180-2683 3 1 CAPACITOR-FXD 4,7UF+-10% 35VDC TA 56289 DS10474
A10C8 0180-3374 9 1 CAPACITOR-FXD 4700UF+30-10X% 3GVDC AL 28480 0180-3374
A10C? 0160-3879 7 S CAPACITOR-FXD ,01UF +-20% 100VDC CER 28480 0160-3879
A10C7 0180-2683 1 1 CAPACITOR-FXD 4.7UF +-10% 35VDC TA 03923 DS10474
A10C11 0160-3508 9 CAPACITOR-FXD 1UF +80-207% S0VDC CER 28480 0160-3508
A10C12 01604822 2 CAPACITOR-FXD 1000PF +-5% 100VDC CER 28480 0160~-4822
A10C13 01803376 1 2 CAPACITOR-FXD 2200UF+30-10X 25VDC AL 28480 01803376
A10C14 0160-4824 4 1 CAPACITOR-FXD 680PF +-35% 100VUDC CER 28480 0160-4824
A10C15 0180-3375 0 1 CAPACITOR-FXD 3300UF+30--10%Z 16VDC AL 28480 0180-3373
A10C16 0160-3508 4 CAPACITOR-FXD 1UF +80-20% S0VDC CER 28480 0160-3508
A10C17 0160-0576 S CAPACITOR~FXD ,1UF +-207% S0VUDC CER 28480 01600576
A10C19 0160-2055 9 CAPACITOR-FXD .01UF 100VDC 04200 CO23F101F1032S22-CDA
A10C20 0160-3879 7 CAPACITOR-FXD .01UF +-20% 100VDC CER 28480 01603879
A10C21 0180~-3376 1 CAPACITOR-FXD 2200UF+30-10% 25VDC Al 28480 0180-3376
Al10C22 01600576 5 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 0160-0576
A10C23 01600576 3 CAPACITOR-FXD ,1UF +-20% S0VUDC CER 23480 0160-0576
A10C24 0160-0376 5 CAPACITOR~FXD .1UF +-20%Z S0VUDC CER 28480 0160-0576
AT0C25 0160-3508 9 CAPACITOR-FXD 1UF +80--20% S0VDC CER 28480 0160-3508
A10C26 0160-099¢ 3 1 CAPACITOR~FXD .01UF +-20X% 2KVDC CER 72982 828-012~-Z5U0-103M4
A10C27 0160-4663 7 1 CAPACITOR-FXD 2.2UF +80-20% 100VDC CER 28480 0160-4663
A10C28 01600576 4] CAPACITOR-FXD ,1UF +-20% S0VDC CER 26480 0160-0576
A10C29 0160--4953 0 1 CAPACITOR-FXD .027UF +-5% S0VDC CER 28480 0160-4953
A10C30 0160-0976 1] CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 01600576
A10C31 01460-4663 ? 2 CAPACITOR~FXD 2,2UF +80-20% 100VDC CER 28480 0160-4663
A10C32 0180-3377 2 1 CAPACITOR-FXD A7UF+-207Z S0VUDC AL 28480 0180-3377
A10C33 0160-478% 0 CAPACITOR-FXD 15PF +-3% 100VDC CER 0+-30 28480 0160-4789
A10C34 01604789 0 CAPACITOR-FXD 1S5PF +-5% 100VDC CER 0+-30 28480 0160-4789
A10C35 0160~-3071 1 1 CAPACITOR~FXD 10UF +-10% 100VDC 01456 17UB1 06K
A10C36 0170~0040 9 1 CAPACITOR-FXD ,047UF +-10% 200VDC POLYE 56289 292P 47392
A10C37 0160-4%579 [y 1 CAPACITOR-FXD ,1UF +-5% 160VUDC MET-POLYC 23480 0160-4579
A10C38 0160-0576 S5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
A10C39 0160-0576 3 CAPACITOR-FXD .1UF +--20% H0VDC CER 28480 0160-0576
A10C40 0160-0576 5 CAPACITOR~-FXD ,1UF +-20%Z 50VDC CER 28480 0160-0576
A10C41 0160-0576 ] CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
A10C42 01604230 b 3 CAPACITOR-FXD ,01UF +80-20% 1KVDC CER 71590 GAP~-103
A10C4A3 01604663 ? CAPACITOR-FXD 2.2UF +80-20% 100VUDC CER 208480 0160-4663
A10Ca4 0160-4808 4 1 CAPACITOR-FXD A470PF +-5% 100VDC CER 28480 0160-4808
A10CAS 0160--4804 0 2 CAPACITOR-FXD S6PF +-5% 100VDC CER 0+-30 28480 0150-4804
A10C46 0160--3879 7 CAPACITOR-FXD ,01UF +-207% 100VDC CER 28480 0160-3879
A10C47 01600576 1) CAPACITOR-FXD ,1UF +-20% S0VDC CER 23480 0160-0376
A10C48 01604230 6 CAPACITOR-FXD .01UF +80-20% 1KVUDC CER 71%90 GAP-103
A10CA9 D160-4230 [ CAPACITOR-FXD .01UF +80-20%Z 1KVUDC CER 71590 GAP-103
A10C50 01604804 0 CAPACITOR-FXD S4PF +-%5% 100VDC CER 0+-30 28480 01604804
A10C51 0160--4370 ) 1 CAPACITOR -FXD 1000PF +-5% 200VDC CER 51642 200-200-NPO-1027
Al0CS2 0160-4801 7 1 CAPACITOR-FXD 100PF +-5% 100VUDC CER 28480 0160-4801
A10CS3 0160-4789 0 CAPACITOR-FXD 15PF +-5% 100VDC CER 0+-30 28480 0160-4739
A10CS4 01604789 0 CAPACITOR~-FXD 15PF +-5%Z 100VDC CER 0+4-30 28480 01604789
A10CR1 1901-0704 4 2 DIODZ-PWR RECT 1N4002 100V 1A DO-41 0129% 1N40 02
A10CR2 19010704 4 DIODE~-PWR RECT 1N4002 100V 1A DO-41 012935 1N4002
A10CR3 1901--0030 3 3 DIODE-SWITCHING 30V 200MA 2NS DO-3%3 28480 1201--0050
A1 0CR4 1901-0050 3 DIODE~-SWITCHING 80V 200MA 2NS DO-395 28480 1901-0050
A10CRS 1901-0871 6 4 DIODE~PWR RECT 130V 2.5A 225NS 12967 UES1103
A10CRS 19010871 b DIODE-PWR RECT 150V 2.5A 25NE 12969 UES1103
A10CR7 1901-0871 6 DIODE-PWR RECT 150V 2.5A 20NS 129697 UES1103
A10CRS 19010871 -3 E 150V 2,54 25N8 12969 UES1103
A10CRY 1901-09%2 2 2 INSB22 40V 3A 28480 1701-0992
A10CR10 1901-0992 2 DIODE~SCHOTTKY 1NS822 40V 3A 23480 1901-0992
A10CR11 1901--0845 4 1 DIODE-HY RECT 2KV S0MA 250NG 1E546 VG -2X
A10CR12 1901-1109 1 2 DIODE~-HV RECTIFIER 28480 1901-1105
A10CR13 1902-3323 1 1 DIODE -ZNR 42.2V 5% DO-33 PD=,4W TC=+,08% 28480 1702-3323
A10CR14 1901-1109 1 DIODE-HV RECTIFIER 28480 1901-1105
A10CR15 19010040 1 3 DIODE -SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
A10CR1p 1901-0692 9 1 DIODE-PWR RECT 200V 3A 200N3 04713 MREE2
A10CR17 1201-0040 1 DIODE-SWITCHING 30V S0MA 2N& DO-3% 28480 19010040
A10CR18 19010050 3 DIODE-SWITCHING 80V 200MA 2NS DO-3% 28480 1901~-0050
A10CR19 1901-0518 8 2 DIODE-SM §IG SCHOTTKY 28480 1901-0518
A10CR20 1902-0949 1 1 DIODE-ZNR 4.3V 5% DO-35 PD=,4W TC=+,017% 268480 1902-0949
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Replaceable Parts

Reference HP Part |c - Mfr
: A ri
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A10CR21 1901-0040 1 DIODE--SWITCHING 30V SO0MA 2NS DO-33 28480 1901-0040
A1 OCR22 1901-0518 8 DIODE~-SM SIG SCHOTTKY 28480 1901-0518
A10CR100 18684-0293 8 1 THYRISTOR~SCR 04713 MCR&9 -2
A10DS1 21400013 S 1 LAMP-GLOW SAB-A 70/357VDC 300UA T-2-BULE 08806 SAB-A(NE-23A)
A10J1 1251-8827 9 1 60 POSITION CONN 28400 12%1--8827
Al10J2 1251-8828 0 1 40 POSITION CONN 28480 1251-8828
A103105 1258-0141 8 16 JUMPER-REM 28480 1258-0141
A10J108 1258-0141 8 JUMPER~REM 28480 12356-0141
A18J203 1258-0141 8 JUMPER-REM 28480 1258-0141
A10J204 1251-4246 8 1 CONNECTOR 3-PIN M POST TYPE 28480 12514246
A10J400 1258-0141 8 JUMPER-REM 28480 1268-0141
A10J402 1258~0141 8 JUMPER-REM 28480 12568-0141
A10T404 1238-0141 8 JUMPER-REM 28480 1258-0141
A10J405 1258-0141 8 JUMPER-REM 28480 1258-0141
A10T406 1258-0141 8 JUMPER -REM 28480 1258-0141
A10J504 12580141 8 JUMPER~REM 28480 1258-0141
A10J509 1258-0141 8 JUMPER~-REM 28480 1258-0141
A10J510 12568-0141 8 JUMPER~-REM 28480 1258- 0141
A10J4603 12568-0141 ] JUMPER -REM 28480 1268-0141
A10J608 1251-4292 4 1 SHUNT-DIP 7 POSITIONS 28480 1251-4292
A10J609 1251-4398 1 2 CONNECTOR SHUNT-4 POSITION 28480 1251-4398
A10J700 1251-3825 7 CONNECTOR 5-PIN M POST TYPE 28480 1251-3825
A10J703 1258-0141 8 JUMPER-REM 28480 1258-0141
A10J801 1251-3751 8 1 CONNECTOR 8-PIN M POST TYPE 28480 1251-3751
A107804 1258-0217 9 1 MULTI-B--JUMP 28480 1258-0217
A10J809 1258-0141 8 JUMPER-REM 28480 12580141
A187810 12514398 1 CONNECTOR SHUNT--4 POSITION 28480 1251-4398
AlL1 04951-80017 1 INDUCTOR 2MH +-10% 28480 04951-80017
A1L2 9140-0801 6 1 TOROIDAL CHOKE 28480 9140-0801
A1L3 04951-80015 9 1 COUPLED INDUCTOR 28480 04951-80015
AlL4 9140-0319 1 1 COIL-LINEARITY 28480 9140-0319

A1LS 9140-0407 8 1 CL-V 10UH MIN 28480 9140-0407
A10Q301 1854--0215 1 1 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3904
A10Q302 18550526 14 1 TRANGISTOR MOSFET P-CHAN E-MODE SI 28480 1855~ 0526
A10Q400 1835-0525 8 2 TRANSISTOR MOSFET N-CHAN E-MODE SI 28480 1855-0525
A10Q402 1855-0402 0 1 TRANSISTOR J-FET 2NS5115 P-CHAN D-MODE 17856 2N511%5
A10Q403 1655-0492 8 2 TRANSISTOR MOSGFET N-CHAN E--MODE TO-220 28480 18550492
A10Q404 1855-0492 8 TRANSISTOR MOSFET N-CHAN E-MODE TO-220 28480 1855-0492
A10Q405 1826~0276 S 1 IC 78LOSA V RGLTR TO-92 04713 MC78L.0SACP
A10Q601 1855-0524 7 2 TRANSISTOR MOSFET N--CHAN E-MODE T0-220 26480 1855-0524
A10Q602 1855-0524 7 TRANSISTOR MOSFET N-CHAN E~MODE TO-220 26480 1855-0524
A10Q403 1855-0525 8 TRANSIGSTOR MOSFET N-CHAN E-MODE SI 23480 1855-0525
A10Q703 1954-0659 7 1 TRANSISTOR NPN SI PD=12.5W FT=350MHZ 04713 MIE180
A10Q704 1833-0436 [ 1 TRANSISTOR PNP SI PD=1.,3W FT=50MHZ 04713 MJE170
A10Q801 1853-0536 7 1 TRANSISTOR PNP SI T0-92 PD=350MW 28480 1853-0536
A10Q803 1854-0730 S 2 TRANSISTOR NPN SI T0-92 04713 MPS6531
A10Q804 1826-0285 ) 1 IC V RGLTR TO-92 04713 MC79L08C
A10Q903 1854-0730 5 TRANSISTOR NPN SI TO--92 04713 MPS6531
A1 0RL 0757-0288 1 1 RESISTOR 9.09K 1% .12GW F TC=0+-100 19701 MF4C1/8-T0-92091~F
A10R2 0698--3266 5 2 RESIBTOR 237K 1% .129W F TC=0+-100 24546 C4-1/8-T0-2373~F
Al OR3 07570438 3 2 RESISTOR 5.11K 1% .125W F TC=0+-100 24544 C4-1/8-T0-5111-F
A10R4 0698-3446 3 1 RESIGTOR 383 1% .125W F TC=0+-100 24546 €4-1/8-T0-383R -F
A1 ORS 0698-7929 ) 1 RESISTOR 9.09K 1% ,128W F TC=0+-50 19701 MF4C1/8-T2-9091-B
A10R6 07570416 7 1 RESISTOR S11 1% .125W F TC=0+-100 24546 C4-1/8-T0-511R-F
A1 0R7 0757-0401 0 A RESISTOR 100 1% ,125W F TC=0+-100 24546 C4-1/8-T0-161~F
A10R8 0698-8463 4 1 RESISTOR 484.2 .17 .125W F TC= 4 28480 06983463
A1 O0RY 0699-0589 1 1 RESISTOR 34.334K .14 .12%W F T 23480 0629-0589
A10R10 0698-3447 4 1 RESISTOR 422 1% .12%W F TC=0+-10 24546 C4-1/8-T0-4220-F
A10R11 07570442 ? 11 RESISTOR 10K 1% ,125W F TC=0+-100 24544 C4-1/8-T0-1002-F
A10R12 07570465 6 9 RESISTOR 100K 1% .125W F TC 24546 C4-1/8-T0-1003-F
A10R13 0698--0084 9 3 RESISTOR 2.15K 1% ,12%W F TC=0+-100 24546 C4-1/8-T0-2151~F
A10R14 07570442 ? RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T0-1002~F
A10R1S 06988827 4 1 RESISTOR 1M 1% .125W F TC=0+-100 208480 0692-8827
A10R16 06983266 5 RESIGTOR 237K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2373~F
Al 0R17 0698-3441 8 1 RESISTOR 219 1% .125W F TC=0+-100 24046 C4-1/8-T0-216R~F
A10R18 0757-0442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 C4--1/8-T0-1002 -F
A10R19 0757-0444 1 RESISTOR 12.1K 1% .125W F TC=0+-100 02995 5033R
A10R20 0698-3159 5 1 RESISTOR 26.1K 1% .125W F TC=0+-100 02995 5033R
A10R21 0757-0466 7 1 RESISTOR 110K 1% .125W F TC=0+-100 02995 5033R
At OR22 0678-0084 9 RESISTOR 2.1%K 1% .125%W & TC=0+-100 24346 C4-1/8-T0-2151-F
A10R23 0757-0317 7 1 RESISTOR 1,33K 1% ,125W F TC=0+-100 24546 C4 1/8-T0-1231~F
A10R24 07570442 ? RESISTOR 10K 1% .125W F TC=3+-100 24%46 Ca-1/8-T0-1002 -F
A1 0R25 0757-0344 2 2 RESISTOR 10 1X ,125W F TC=0+-100 24546 C4 1/9-T0-10RC~F
A1O0R26 06983153 ? 1 RESIGTOR 3,83K 1% .128W F TC=0+-100 24546 C4-1/8-70-3831-F
A10R27 07570438 3 RESISTOR S.11K 1% .125W F TC=0+-100 24546 C4--1/8-T0-5111-F
A10R2B 07570346 2 RESISTOR 10 1% .12%W F TC=0+- 24546 C4-1/8-T0-10R0-F
A10R29 0757-046% & RESISTOR 100K 1% .125W F T 24546 C4-1/8-T0-1003 -F
A10R31 07570280 3 19 RESISTOR 1K 1% .125W  TC=0+-100 24546 C4-1/8-T0-1001 F
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Table 6-7. Replaceable Parts (Continued)

Reference HP Part |c i Mfr

Designation | Number |0 Qty Description Code Mfr Part Number
A10R32 0757-0442 9 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-TO-1002-F
A10R33 8110-0179 7 WIRE, RESISTIVE-.362 OHM/FT (0.0833 FT) 08696 CUPRON
A10R34 0698-0085 6 RESISTOR 2.61K 1% .125W F TC=0+-100 03292 CT4-1/8-TO-2611-F
A10R35 0757-0145 9 2 RESISTOR 750K 1% .25W F TC=0+-100 19701 MF52C1/4-TO-7503-F
A10R36 0757-0460 1 1 RESISTOR 61.9K 1% .125W F TC=0+-100 24546 C4-1/8-TO-6192-F
A10R38 0698-3442 9 1 RESISTOR 237 1% .125W F TC=0+-100 24546 C4-1/8-TO-237R-F
A10R39 0698-5217 (4] 2 RESISTOR 28.7K .5% .1256W F TC=0+-100 03292 NA4
A10R41 0757-046%5 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003~-F
A10R42 07570463 b RESISTOR 100K 1% ,125W F TC=0+-100 24544 C4-1/8-T0-1003~F
A10RA3 0757-0442 ? RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002~F
A10R44 0757-0442 9 RESISTOR 10K 1% ,3125W F TC=0+-100 24546 C4--1/8-T0-1002-F
A10RAY 07570463 6 RESISTOR 100K 1% .125W F TC=0+-100 243546 C4-1/8-T0-1003-F
A10RAL 07570456 7 2 RESISTOR S51.1K 1% ,125W F TC=0+-100 24546 C4--1/8-T0-5112~F
A10R47 0737-0465 6 RESISTOR 100K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1003-F
A10RAB 0698--3430 5 2 RESISTOR 21.5 1% ,125W F TC=0+-100 03888 PMESS-1/8-T0-21R5~-F
A10RA? 0757-0199 3 2 RESISTOR 21.5K 1% .125W F TC=0+-100 24546 C4 -1/8-T0-2152-F
A10RS0 07570458 7 RESISTOR S1.1K 1% ,125W F TC=0+-100 24544 C4-1/8-T0-5112~-F
A10RS51 0757-0199 3 RESISTOR 21.5K 1% .125W 7 TC=0+-100 24546 C4-1/8-T0-2152-F
A10RS2 0757-04465 b RESISTOR 100K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1003~F
A10RS54 0757--0442 9 RESIBTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
A10R55 0757-0424 7 2 RESISTOR 1.1K 1% .125W F TC=0+-100 03292 CT4-1/8-TO-1101-F
A10RSS 06980083 8 RESISTOR 1.96K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1961~F
A10R5? 0686-1045 9 3 RESISTOR 100K 5% .SW CC TC=0:882 01121 ER1045
A10RS8 0698-3154 0 1 RESISTOR 4.22K 1Z ,125W4 F TC=0+-100 24546 €C4-1/8-T0-4221-F
A10RS9 0757-0420 3 1 RESISTOR 750 1% .125W F TC=0+-100 24546 C4-1/8-T0~-751-F
A10R60 0698-3389 3 1 RESISTOR 17.8 1% .54 F TC=0+-100 28480 0698-3389
A10R61 0757-0797 7 1 RESISTOR 90.9 1% .5W F TC=0+-100 28480 0757-0797
A10RE2 0757~0401 0 RESISTOR 100 1% ,125W F TC=0+-100 24546 C4--1/8-T0-101-F
A10R63 06980084 ? RESISTOR 2.15K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2151 -F
A10R64 07570442 9 RESISTOR 10K 1% ,125W F TC=0+-100 24546 C4--1/8-T0-1002-F
A10R6S 0686~101% 3 1 RESISTOR 100 5% .SW CC TC=0+529 01121 EB1015
A10RGs 0757~-0401 0 RESISTOR 100 1X ,125W F TC=0+-100 24546 C4-1/8-T0-101-F
A10RE7 0757--0465 b RESISTOR 100K 1% .123W F TC=0+-100 24546 C4-1/8-T0-1003-F
A10R68B 04686~1045 9 RESISTOR 100K 5% .5W CC TC=0+882 01121 EB104S
A10R67 0686-1045 9 RESISTOR 100K 5% .35W CC TC=0+882 01121 EB1045
A10R70 07570280 3 RESISTOR 1K 1Z ,125W F TC=0+-100 24546 C4~-1/8-T0-1001-F
A10R71 0757-0280 3 RESISTOR 1K 1X .12%W F TC=0+-100 24546 C4-1/8-T0-1001-F
A10R72 06983161 9 2 RESISTOR 38.3K 1% ,125W F TC=0+-100 24544 C4-1/8-T0-3832-F
A10R73 0698-3161 9 RESISTOR 3I8.3K 1% .125W F TC=0+-100 24546 C4--1/8-T0-3832-F
Al O0R74 0757-0401 [ RESISTOR 100 1% ,125W F TC=04-100 24546 C4-1/8-T0-101~F
A1O0R7S 0698-3158 4 RESISTOR 23.7K 1% .125W F TC=0+-100 24546 C4-1/8-T0-2372 -F
ALOR76 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+~-100 24546 CA4--1/8-T0-1001-F
A10R77 0698-3430 S RESISTOR 21.5 1% .125W F TC=0+-100 03888 PMESS-1/8-T0-21RS-F
A10R79 0757-0465 & RESISTOR 100K 1% .125W F TC=0+-100 24546 C4--1/8-T0-1003~F
A10RB0 0757-0145 9 RESISTOR 750K 1% .25W F TC=0+-100 19701 MF32C1/74-T0-7503-F
A10R105 1810-0280 8 4 NETWORK-RES 10-SIP 10K OHM X 9 05524 C5C10A01-103G
A10R209 1810-0368 3 NETWORK-RES 10-SIP 10K OHM X § 02483 750-61-R10K
A10R309 18100277 3 NETWORK-RES 10-~SIP2,.2K OHM X 9 01121 210A222
A10RADA 18100406 0 1 NETWORK-RES 8-SIP10.0K OHM X 4 01121 208R103
A1ORS03 2100-3908 9 1 RESICTOR-TRMR 1M 10X CC TOP-ADJ 1-TRN 28480 2100-3908
A10R603 2100-3966 ? 1 RESISTOR-TRMR 200K 10X C TOP-ADJ 1-TRN 283480 2100-3966
A10R702 2100-3096 6 1 RESISTOR-TRMR 50K 10% C TOP-ADJ 17-TRN 32997 3292W-1-503
A10R703 1810-0369 4 NETWORK-RES 10-SIP 100K OHM X 5 02483 750-61-R100K
A10R704 2100-3089 7 1 RESISTOR-TRMR 5K 10% C TOP-ADJ 17-TRN 32997 3292W-1-502
A10T300 04951-80016 [o] 1 100KHZ TRANSFORMER 28480 04951-80016
A10T500 9100-0453 0 1 XFMR-FLYBACK 28480 9100-0453
A10TP100 1251-8360 5 18 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP101 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP103 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP301 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP304 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP402 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP403 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP404 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP405 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP406 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP510 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP604 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP704 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP803 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10TP804 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10GND 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360
A10U100 1826-0412 1 1 IC COMPARATOR PRCN DUAL 8-DIP-P PKG 27014 LM393N
A10U101 1826-0544 0 1 V REF 8-DIP-C 04713 MC1403U
A10U102 1826-0275 4 1 IC 78L12A V RGLTR T0O-92 04713 MC78L12ACP
A10U103 1826-0468 7 1 IC COMPARATOR GP 8-DIP-P PKG 04713 MC3423P1
A10U104 1826-1066 3 1 IC-VOLTAGE REGULATOR 2A PIN PLASTIC PKG 28480 1826-1066
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A10U105 1820-3350 0 1 IC MUXR/DATA-SEL CMOS/74HC 4-TO-1-LINE 28480 1820-3350
A10U106 1820-3007 4 2 IC GATE CMOS/74HC EXCL-OR QUAD 2-~INP 28480 1820~3007
A10U107 1820-2922 0 4 IC GATE CMOS/74HC NAND QUAD 2-INP 28480 1820-2922
A100204 1820-3082 5 4 IC-MC74HC374N 28480 1820-3082
A10U205 1820-3515 9 1 IC ZB8S530ACS 28480 1820-3515
A10V206 18203298 5 1 IC GATE CMOS/74HC DR QUAD 2-INP 28480 18203298
A10U207 1820-3097 2 3 IC GATE CMOS AND QUAD 2-INP 28480 1820-3097
A10U208 1820-3191 7 4 IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 28480 18203191
A10U209 1820-3436 3 1 IC-8-BIT MICROPROCESSOR; 4AMWMZ CLOCK 28480 1820-3436
A10U304 1820-3082 5 IC-MC74HC374N 28480 1820--3082
A10U306 1820-3097 2 IC GATE CMOS AND QUAD 2-INP 28480 18203097
A10U307 1820-3330 & 1 IC TRANSCEIVER CMOS/74HC RUS OCTL 28480 1820-3330
A10U308 1820-2998 0 1 IC-MC74HC373N 28480 1820-2998
A10U4A04 1820-3208 7 1 IC CNTR CMOS/74HC BIN ASYNCHRO 28480 1820-3208
A10U405 1820-3081 4 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A10U406 18203081 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A100407 1818-3198 9 1 IC CMOS 65536(64K) STAT RAM 150-NS 3-S 284680 1818-3198
A10U408 1820-3191 7 IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 28480 1820~-3191
A10UA09 1820-3191 7 IC MUXR/DATA-SEL CMOB/74HC 2-TO-1-LINE 28480 1820-3171
A10UA10 1820-3191 7 IC MUXR/DATA-SEL CMOS/74HC 2-TO-1-LINE 28480 18203191
A10US03 1820-3373 7 1 IC MV CMOS/74HC MONOSTBL CLEAR DUAL 28480 1820-3373
A10US0S 1820-2921 9 3 IC INV CMOS HEX 28480 1820-2921
A10US06 1820-2923 1 1 IC GATE CMOS/74HC NAND TPL 3-INP 28480 1820-2923
A10US08 1820-3297 4 1 IC DRVR CMOS/74HC BUS OCTL 28480 1820-3297
A10U509 1820-2853 6 1 IC-68A45 02037 MC68A45P
A10U604 1826-0753 3 1 IC OP AMP LOW-BIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004BL.
A10UL05 1820-2925 3 1 IC CNTR CMOS/74HC BIN SYNCHRO 28480 1820-2925
A10UL06 1820-2922 [] IC GATE CMOS/74HC NAND QUAD 2-INP 28480 1820-2922
A10U607 1818-1738 9 1 IC CMOS 16384 (16K) STAT RAM 200-NS 3-S 54013 HM6116LP -4
A10U610 1820-2922 [] IC GATE CMOS/74HC NAND QUAD 2-INP 28480 1820-2922
A10U701 1820-3082 S IC-MC74HC374N 28480 1820-3082
A10U705 04951-10010 | 7 1 IC MEMORY 28480 04951-10010
A10U707 04951-10011 | 8 1 IC MEMORY 28480 0495110011
A10U708 1820-2921 9 IC INV CMOS HEX 28480 1820-~2921
A10U709 1820-3082 S IC-MC74HC374N 28480 1820-3082
A10U803 1820-2924 2 1 IC-MC74HCO2N 28480 1820-2924
A10UB04 1820-2921 9 IC INV CMOS HEX 28480 1820-2921
A10UB0S 1820-3007 4 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 28480 1820-3007
A10UB06 18201922 8 1 IC SHF-RGTR TTL LS PRL-IN SERIAL-OUT 01295 SN74LS166N
A10UB0D7 1820-3081 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A10U904 1820-3081 4 IC FF CMOS/74HC D-TYPE POS-EDGE-TRIG 28480 1820-3081
A10U905 1820-3196 2 1 IC GATE CMOS/74HC NOR DUAL A-INP 28480 1820-31%6
A10U906 1820-2922 L] IC GATE CMOG6/741C NAND QUAD 2-INP 23480 1820-2922
A10U907 1820-3097 2 IC GATE CMOS AND QUAD 2-INP 284810 1820-3097
A10XJ105 12516857 1 15 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A10XJ108 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 12516857
A10XJ203 1251-685%7 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A10XJ400 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 20480 12516857
A10XT402 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 20480 1251-6857
A10XJ404 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-68357
A10XJA05 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 20480 1251-6857
A10XJ406 12516857 1 CONNECTOR 2-PIN M POST TYPE 28480 12516857
A10XIS504 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A10XI509 12516857 1 CONNECTOR 2-PIN M POST TYPE 28480 12516857
A10XJIS10 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 208480 1251-6857
A10XT603 12516857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A10XJ703 1251-6857 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-6857
A10XJ804 1251-6857 1 1 CONNECTOR 2-PIN M POST TYPE 28480 1251-68576
A10XJ809 1251-4670 2 CONNECTOR 28480 1251-4670
A10XU20%5 1200-0654 7 3 SOCKET-IC 40-CONT DIP DIP -SLDR 28480 1200-0654
A10XU209 1200-0654 7 SOCKET-IC 40-CONT DIP DIP-SLDR 23480 1200-0654
A10XUS09 1200-0654 ? SOCKET-IC 40-CONT DIP DIP--ELDR 28480 1200-0654
A10XUL08 1200-0638 7 1 SOCKET-IC 14-~CONT DIP DIP-SLDR 28480 12000638
A10XUL09 1200-0796 8 2 SO0CKET-IC 8-CONT DIP DIP-GLDR 28480 1200-07%6
A10XU705 1200-0567 1 2 SOCKET~-IC 28-CONT DIP DIP-SLDR 28480 12000567
A10XU707 1200-0567 1 SOCKET ~IC 28-CONT DIP DIP ‘SLDR 28480 1200-0567
A10XUB10 1200-0796 8 SOCKET-IC 8-CONT DIP DIP-SLDR 28480 1200--0796
A10Y108 0410-1520 2 1 XTAL 8.064MHZ 28480 0410-1520
A10YS04 0410-0761 1 1 CRYSTAL-QUARTZ 4.915 MHZ HC-18/U-HLDR 26480 04100761
A10Y505 0410-1387 ? 1 XTAL 3.,6864MHZ 20489 0410-1387
0380-0566 9 4 STANDOFF-RVUT~ON 1.5-IN-LG 6-32THD 00000 ORDER RY DESCRIPTION
2200-010%5 4 2 SCREW-MACH 4-40 .312-IN-LG PAN-HD-POZI 00000 ORDER RY DESCRIPTION
2260-0009 3 2 NUT-HEX~-W/LKWR 4-40-THD ,094-IN-THK coneo ORDER BY DESCRIPTION
4330-0145 ? 10 INSULATOR-EEAD GLASS 23480 4330-0145
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

This section 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 7-1. Changes are listed by
serial prefix number. The sequence of changes should be performed in the order shown.

For instruments with 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

NO CHANGES AT
TIME OF PRINTING
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SECTION Vil
SERVICE

8-1. INTRODUCTION

This section provides information to troubleshoot and repair the HP 4851A Protocol Analyzer.
Information includes Disassembly/Assembly procedures, Theory of Operation, Troubleshooting
procedures, Signature Analysis tables, Component Locators, and Schematics.

8-2. MAINTENANCE

The HP 4951A Protocol Analyzer does not require regular cleaning 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 Verification 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 equipment recommended to perform the troubleshooting procedures for the Protocol Analyzer
is listed in Table 8-1. Equipment with equivalent characteristics may be used.
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Table 8-1. Recommended Test Equipment for Troubleshooting

INSTRUMENT CRITICAL SPECIFICATIONS RECOMMENDED MODEL
Signature DC volts 250V HP 5005A
Multimeter Freq 10 MHz
Resistance 10 Mohms
Oscilloscope > 20 MHz bandwidth HP 1740A
Voltmeter 1000 vDC HP 3466A
Function Sinewave, 50 KHz HP 3310B
Generator

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
so0 oh must be grounded.

3. Work areas must be clear of hon-conductive material. No plastics, polyurethane bags,
coffee cups, candy wrappers, cigarette packs, or untreated trays should be near the
work station.

4. Clothing should never come in contact with components or assemblies. Wear short
sleeves, rolled up long sleves, or preferably an antistatic smock.

5. Use antistatic solution on all work benches, table mats, hand tools, storage
containers, chair seat, and back rests.

6. Static sensitive devices must be protected at all times. Keep the devices in their
antistatic packaging.

7. All work must be performed at a static safe work station. A static safe work station
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.
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8-7. DISASSEMBLY/ASSEMBLY PROCEDURES

CAUTION

Whenever internal circuits of the HP 4951A are accessed,
procedures for handling static sensitive devices must be
observed. For correct handling see paragraph 8-6.

Equipment Needed

#1 posidrive screwdriver
#2 posidrive screwdriver
1/4” slotted screwdriver
1/8" slotted screwdriver
needle nose pliers
static 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 flat, static
protected surface.

Set the handle on the bench.

and the case halves.

Remove the four screws which secure the feet é

¢
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2. 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.

3. Option 001, Tape I/0 Board

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

Remove the cable from A3J1.

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.

4. Remove the Memory Board
Remove the four threaded standoffs holding the
Memory Board in place.

Disconnect the cable at A2J1. A2

REMOVE
Fold out the Memory Board.

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



5. Disconnect the CRT cables

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 the cables connected to A1J801 and
A1J700.

6. Remove the Keyboard Hinge Pins

HINGE PLATE
Open the Keyboard.

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

~
Hold the hingc plate in; press in the other end of
the hinge plate with the 1/8” screwdriver to

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.

HP 4851A
Service
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7. Remove the Keyboard and Front
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. Remove the CRT REMOVE SCREWS

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. Disassemble the Front Panel and
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
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10. Disassemble the Back Panel BACK OF HP 4951A

Disconnect the cables connected to A1J2 and
A1J204.

'P‘OOiYH.O! —-C|-—CZ
Disconnect the ground cable attached to the [ ..
transformer on the back panel. .

m7— ==

Slide the Rear Panel up and out of the instrument. °'°:534:‘l@ II l l

P301 Tri0s W W
G-
» rms

Pty ==
T | Tao0 -3

8-9. ASSEMBLY PROCEDURES

1. Replace A1 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 A1J2 and A1J204.

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 it lies flat against the circuit side of the
printed circuit board.

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

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. 5

Set the CRT on the standoffs with the jack for the
PA LEAD to transformer A1T 300 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 A1J2 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 A2J1.
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6. Connect the CRT Cables

Move the Front Panel and Keyboard to the front of
the case bottom.

Connect the cables from the CRT to the Main
Board.

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 A3J1. Press firmly into place.

Connect the cable from the Tape Transport to
A3J2.

GROUND

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.
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Figure 8-1. Performance Verification Flowchart
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8-10. TROUBLESHOOTING

Troubleshooting the HP 4851A is a two part process. Use the resuits of the Performance
Verification tests to identify the circuit with problems. Once the circuit is identified, use the Signature
Analysis routines to isolate the problem component level. Table 8-2 illustrates the failure table for
the Performance Verification test sequence. Figure 8-1is the Performance Verification flowchart.

To troubieshoot, perform the Performance Verification tests and note any failures. The test
descriptions contain the test failure code, description and troubleshooting procedure.

Table 8-2. Test Failures

TEST FAILURES
ROM 2 00
ROM 8-1 (0]0]
ROM 8-2 00
RAM 2 00
RAM 6 (6]0)
RAM 8 00
RAM A 00
RAM C 00
RAME 00
DLC 00
TAPE 00
Number of tests = (total number of tests performed)
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8-11. TROUBLESHOOTING PROCEDURES

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. 1/0 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/0 Timer, Table 8-4.

s}
|

11
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C. DUAL PORT RAM AND ARBITER
Test Failure Code
no beep
Description
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. |f 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 microprocessor 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 8-11.

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 8-11.
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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 operation.
Failure Troubleshooting

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

H. TAPE I/0O
Test Failure Code
Number of times failed displayed under FAILURES column.
Description
Checks digital circuitry.
Failure Troubleshooting

1. The Tape I/0 troubleshooting procedures begin paragraph 8-19.
Start at the beginning and complete all procedures.

8-12. POWER SUPPLY TROUBLESHOOTING

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

8-13. TAPE I/0 ANALOG TROUBLESHOOTING

It the Signature Analysis for the Tape I/O passes, then the problem can be found in the Analog
Section of the Tape Board. To determine the part of the circuitry where the problem is located.
Enter the program in step 3.

Set Up

1. Insert a cassette tape.

2. Turn on the HP 4951A.
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3. Enter the simulate program in Table 8-2.

Table 8-2. Simulate Test for Option 001

Select SIMULATE
DTE
SEND
Type in SOME MESSAGE
Press RTN
EXIT
MORE
Select 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

If no error messages are displayed in any of the steps in procedure 3, then the analog
circuit is 100% tested and working.
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8-14. READ AMPLIFIER TROUBLESHOOTING
Description
Troubleshooting procedure for the Read Amplifier circuitry.
Equipment

3310B Function Generator

Procedure
1. Turn off the HP 4951A.
2. For ASE 304, 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 A3US508, they should be high and low respectively.
6. Pin 10 of A3U507 and A3U508 should be high.
7. Pin 9 of A3U507 and A3U508 should be low.
8. 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 A3UB07 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 4951A.
2. Set all switches of A3E304 to closed (DMA).
3. Turn on the HP 4951A.

4. The waveforms shown on the schematic should be displayed.
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Table 8-3. Microprocessor No Op Sighatures

LOOP: Microprocessor No Ops PCA: A1 Main Board

SET UP: Remove A1J108, move A1J809 to T, and on PC board,
open A2E101 and A2E102. To disable beeper, place a jumper
from ground on the A2 board to A2R207 (end nearest

board edge.
SIGNATURE NORM
START/STOP + A1U209 pin 8 (A15)
QUAL
CLOCK - A1U209 pin 32
GROUND A1U209 pin 20

Vh = 0001 (+5 V)
U209 HC89 (A8)
2H70 (A9)
HPPO (A10)
1293 (A11)
HAP7 (A12)
3C96 (A13)
3827 (A14)
755P (A15)
Uuuu (DO)
5555 (D1)
CCcC (D2)
15= 7F7F (D3)
16 = 5H21(D4)
17 = OAFA (D5)
18 = UPFH (D6)
19= 52F8 (D7)

1
2
3
4
5
6
7
8
2
3
4

A2U101 pin 20 - 6H49

NOTE: Replace A1J108, A1J809, A2E101 and A2E102 at end of test
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Table 8-4. 1/0 Timer Signhature Analysis

LOOP: 170 Timer PCA: A2 Memory Board

SET UP: Pull A1U304 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 (+5V)

U300 2= 45CS5

= 0000 (low)
= 0000 (low)
= AB803 (high)
= 0000
= 0000
10 = A803
11 = 45CS5
12 = 2F56
13 = 90AA
14 = ASUU
15= 3F27
16 = 73HH
17 = CUS86
18 = 35HC
19 = P3PP
21 = F1PF
22 = 7769
23 = 15H9
24 = HSHC
25 = 95H1
26 = 8A31
27 = C163
28 = UUS4
29 = UO7C
30 = HHHA
31 = 4576
32 = U576
33 = 6574
34 = 228F
35 = AFS58
36 = UUPS
37 = 6783
38 = 16PP
39 = H22C
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Table 8-5. Arbiter Signature Analysis

LOOP: Arbiter PCA: A1 Main Board
SET UP: Connect A1J406 and A1J405to T on PC board
for turn on condition. To disable beeper, place
a jumper from ground on the A2 board to A2R 207
nearest board edge)

SIGNATURE NORM
START/STOP + A1UB0S5 pin 12
QUAL
CLOCK + 1U605 pin 2

Vh = O0UP

U306 1= O0U1

2= 00F2
3= O0O0F1

U405 = 00Ut

3= 0033
5= 003F
6= OOF2
= 000U
8= 00U1
11 = OOUP
12 = OOU1

U406 2= OO0GF

= OOFH

= 000U

= O0O0UP (high)
11 = OOFH

12 = OO0UP (high)

Us05 10 = OOFH

11 = 0033
12 = OOUP
13 = 0000

o
|
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Table 8-6. Arbiter Signature Analysis

LOOP: Arbiter PCA: A1 Main Board
SET UP Jumper A1J406 and A1J405to 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 + A1UB0S pin 12
QUAL
CLOCK + A1UB05 pin 2

Vh = O0UP

usoe 1= 00Ut

2= 0055
3= 0O0UP (high)
4= 000U
5= O00F2
6 = O0O0UH
12 = OOPP
13= 0033

Ueos 12 = 00Ut
13 = 0033
14 = 0055

Ue06 1= O0O0UP (high)

= 000U
= 00U1
= O0OF1
= 0000 (high)
= 0O0uUP

After test return AlJ406 and AlJ405 to normal positions.
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Table 8-7. Arbiter Signature Analysis

LOOP: Arbiter PCA: A1 Main Board
SET UP: A1J108 open, set A1J809to T.
Pull down A1R 54 (the leg nearest the edge of
the PC board). Remove jumpers A2E101 and A2E102.
To disable beeper, place a jumper from ground on
the A2 board to A2R207 (end nearest board edge).

SIGNATURE NORM
START/STOP + A1U308 pin 18
QUAL
CLOCK - A1U209 pin 32
GROUND A1U209 pin 20
Vh = CC34
U308 = 96PF
3= 86PF
= 725C
5= 725C
= PS5PH
= PS5PH
= 5CPO
= 5CPO
11 = 0000
12= 7P25
13= 7P25
14 = 85PA
15 = 85PA
16= 77F7
17 = 77F7
18 = HS58A
19 = HS58A

After the test replace jumpers A1J4108, AlJ80S, A2E101 and A2E102.

8

21
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Table 8-8. CRTC RAM Signature Analysis

LOOP: Arbiter PCA: A1 Main Board

SET UP: A1J108 open, set A1J809to T. Tests address
muxes to see if they select and pass on AO-A11.
Pulldown A1R 54 (the leg nearest the edge of the
PC board). Remove jumpers A2E101 and A2E102.
To disable beeper, place a jumper from ground on
the A2 board to A2R207 (end nearest board edge).

SIGNATURE NORM
START/STOP + A1U410pin 13
QUAL
CLOCK + A1U209 pin 32
GROUND A1U209 pin 20
Vh = 826P
U408 3= 7P25
4= 7P25
6= 2A1F
7= 2A1F
9= A206
10= A206
12= C133
183= C133
U409 3= 8P3U
= 8P3U
= 33189
= 38319
= 7C47
10= 7C47
12 = C25F
183 = C25F
U410 3= S5H21
= 5H21
6= 19H6
7= 18H6
9= HP66
10= HP66
12= U81P
13= U81P

After the test replace jumpers to normal position.
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Table 8-9. CRTC RAM Signature Analysis

LOOP: CRT RAM PCA: A1 Main Board

SET UP: A1J108 open, set A1J809to T. Remove jumpers
A2E and A2E102. Pull down AIR54, 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 + A1U410pin 13
QUAL
CLOCK + A1U209 pin 32
Vh = 826P
u407 = 7A70
3= C25F
= 7C47
5= 8319
= 8P3U
7= C133
= A206
= 2A1F
10= 7P25
21 = HPG6
22 = 826P (high)
23 = U81P
24 = 19HG6
25 = 5H21

26 = 826P (high)
27 = 826P (high)

8-23
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Table 8-10. CRT Controller Signature Analysis

LOOP: CRT Controller PCA: A1 Main Board

SET UP: Pull A1U304 pin 4low. A1U509 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 + A2U401 pin 2
QUAL
CLOCK + A1U508 pin 23

Vh = 4106 (+5 V)

U509 22 = UUCU

24 = 42UP
25=0P8A
26 = HF 17
27 = 2U89
28 = 2415
29=CP73
30 = HF 57
31=2U30
32 = O99F
33 = 05A3

8-24
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Table 8-11. Memory Decoder Signature Analysis

LOOP: Memory Decoder PCA: A2 Memory Board
SET UP: Pull A1U304 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 = U873

U101 20 = 1F34

U103 20 = FHS3

U104 20 = CAHS

U105 20 = 22CF

U200 20 = 26HO

U201 20 = 4PAG

U202 20 = 4818

U203 20 = 81F4

U204 20= 0187

U205 20=C6U3

U206 1=CO0C1

2 = B3P7
3= 6C5C
4 = 1F34 ROM enable
5= 8P39

6 = U973 (high)
= 22CF RAM enable
11 = CAHS RAM enable
12 = FH93 ROM enable
14 = 18H7
15= 8P39
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Table 8-11. Memory Decoder Signature Analysis (cont)

LOOP: Memory Decoder PCA: A2 Memory Board
SET UP: Pull A1U304 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 =U873
U207 1 =PUAH
2 = 1UCO
3=P696

5= 26HO ROM enable
6 = CBU3 ROM enable

7=7U8P
9= 4PA6 ROM enable
10 = 4818 RAM enable
11 = 81F4 RAM enable
12 = 0187 RAM enable
13=6C5C
14 = 63P7
15 = 7U8P
U302 = 07P6
2 = CI1FF
3=63P7
4 = B6C5C
5= 16HP
6 = ABBU
12 =P936
U303 9= 16HP
10 = PUAH
U403 4 = 16HP
5= A66U
6 =CO0C1
11 = PUAH
12 = PUAH
13 = A66U

8-26
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Table 8-12. CRTC RAM Signature Analysis

LOOP: Dual Port RAM PCA: A1 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 1US509 pin 40
QUAL - A1US509 pin 13
CLOCK + A1U509 pin 21
Vh = 80F6
U407 2= 0000 (low)
3= UHF2
4= OFF9
5= AF72
6 = HPF5
7= 4FFO
8= 7UF1
9= 8042
10 = 0000
11= C84U
12= 7F05
13 = 3FPH
15= 7C24
16 = AH74
17 = 2336
18 = PU98
19= B63P2

22 = 0000 (low)
23 = 0000 (low)
24= 62C4
25= 1799
26 = 80F6 (high)
27 = 80F86 (high)
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Table 8-13. CRTC RAM Signature Analysis

LOOP: Dual Port RAM PCA: A1 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 + A1US509 pin40
QUAL
CLOCK + A1US509 pin 21

0000 (low)
0000
0000
458H
458H
3F84
3F84
597P
597P

U408 0000 (low)
7605
7605
3543
3543
C28P
C28P
3CUF

3CUF

BN = ONOAEN =

A T A | O I T 1 B

[ s ga— s

U410 0000 (low)
2F0C
2F0OC
P049
P0O49
106H
106H
0000 (low)

0000 (low)

BN =2 ONONDBN =

LI T (T | | O T T 1

— b b
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Table 8-14. CRT RAM Signature Analysis

LOOP: CRTC RAM PCA: A1 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 1US509 pin 40
QUAL - A1U509 pin 13
CLOCK + A 1US509 pin 21

Vh = 80F6
us08 0000 (low)
c84uU
63P2
7F05
PUS8
3FPH
2336
7C24
AH74
AH74
7C24
2336
3FPH
PUS8
7FOS5
17 = 63P2
18 = C84U
19 = 0000 (low)
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Table 8-14. CRTC RAM Signature Analysis (cont)

LOOP: CRTC RAM PCA: A1 Main Board

SET UP: Normal operation, wake up menu. To disable
beeper, place a jumper from ground on the A2 board
to A2R207 (the end nearest the board edge).

SIGNATURE QUAL
START/STOP + A1U509 pin 40
QUAL - A1U5089 pin 13
CLOCK + A 1U508 pin 21
Vh = 80F6
ueo7 1= UHF2
2= OFF9
3= AF72
4= HPFS
5= 4FFO
6= 7UF1
7= 8042
8 = 0000
9= C84U
10= 7F05
11 = 3FPH
13= 7C24
14= AH74
15= 2336
16 = PUS8
17 = 63P2
18 = 0000
20 = 80F#6 (high)
21 = 0000
22 = 62C4
23= 1789
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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 2>.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>.
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Table 8-15. CRT Controller Signature Analysis

LOOP: CRT Controller PCA: A1 Main Board
SET UP: Follow procedure in paragraph 8-16.
SIGNATURE NORM
START/STOP + A1US09 pin 40
QUAL
CLOCK + A1U509 pin 21
Vh = FP96

US09 4 = 458H (MAO)
5= 3F84 (MA1)
6 = 597P (MA2)
7 = 7605 (MA3)
8 = 3543 (MA4)
9=C28P (MAS)

10 = 3CUF (MA®B)
11 = 2FOC (MA7)
12 = PO49 (MAS8)
13 = 106H (MAQ)
14 = 0000 (MA10)
18 = 04F 5 (DE)
35=F278 (CR3)
36 = 2ACA (R2)
37 =P398(R1)
38 = 51PF (RO)
39 = 3FAQ (HS)
40 =H169 (VS)



HP 4851A
Service

Table 8-16. CRT Controller Signature Analysis

LOOP: CRT Controller PCA: A1 Main Board
SET UP: Follow procedure in paragraph 8-16.

SIGNATURE QUAL
START/STOP + A 1US09 pin 40
QUAL + A1US09PIN 18
CLOCK - A1US509 pin 21

Vh = 879F

U708 2= 0OSUH

3=C556
4 = 54F7
5=024C
6= 22PU
7 =HP87
8=A713
9=7P95
11 = 879F
12 = 6627
13 = 1857
14 = 76U1
15=P45C
16 = AH21
17 = 0000
18 = 879F
19 =FPP6

U710 2=U057

3=C556
4 = 54F7

= 2234
6 = 1UFP
7 =HP89
8=A713

= 3444
11 = 0000
12 =0F26
13 = 1857
14 = 76U1
15 =HA2C
17 = 0000
18 = 879F
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Table 8-17. CRT Controller Signature Analysis

LOOP: CRT Controller PCA: A1 Main Board
SET UP: Follow procedure in paragraph 8-16.
SIGNATURE QUAL
START/STOP + A1U508 pin 40
QUAL + A1U509 pin 18
CLOCK - A1U508 pin 21
Vh = 879F
U705 2= 0000
3=7P95
= 22PU
5= 024C
6 = OSUH
7 =2288
8 = 3U4F
9= A569
10 = CCHF
11 = AC40
12 = 281H
183=FC12
15 = 3F22
16 = 6PC1
17 = AASS3
18 = 85PF
19 =H421
21 = AH21
22 = 0000
23 = FPP6
24 = P456
ugsose 2= AC40
3= 281H
4=FC12
5= 3F22
7 = 879F
10 = 6PC1
11 = AASS
12 = 85PF
13 =H421
14 = H421
15 = 0000
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Table 8-18. CRT Controller Signature Analysis

LOOP: CRT Controller PCA: A1 Main Board
SET UP: Follow procedure in paragraph 8-17.

SIGNATURE QUAL
START/STOP + A1US08 pin 40
QUAL - AlU509 pin 18
CLOCK - A1US09 pin 21

Vh = 879F

Usos 1=IFCO
2= 2288
3 = 3U4F
4= A569
5= 3FHO
9= CC4F
13 = 3FHO

uooe 1 =U057
2=I|FCO
3= 7F4H
4=2234
5=A738
6 = 9U81
9 = |UFP
11 = 2HSH (change qual to -)
13=A524

ugo7 1= 2288
2 = 3U4F
3=A738
4= 7F4H
5= 9u81
6 = 6450
9= 6450
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Table 8-19. CRT Controller Signature Analysis

LOOP: CRT Controller PCA: A1 Main Board

SET UP: Follow procedure in Paragraph 8-P15. To disable
beeper, place a ground from the A2 board to A2R207
(the end nearest the board edge).

SIGNATURE QUAL
START/STOP + A1US09 pin 40
QUAL - A1US09 pin 13
CLOCK + A1US509 pin 3

Vh = 0291

U904 2 =H489
5=F72U
6 = F5CP
8 =H2FA
9 = HOSC

uso7 2= 29A9

3 = 46UP
5= 4FSH
8 = HOSC
10 = H2FA
11=F72U
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Table 8-20. Deflection Signature Analysis

LOOP: Deflection PCA: A1 Main Board

SET UP: Normal operation, wake up menu. To disable
beeper, place a jumper from ground on the A2
board to A2R207 (the end nearest the board edge).

SIGNATURE NORM
START/STOP + A1U5089 pin 40
QUAL
CLOCK + A1US09 pin 21
Vh = FP96
TP 804 = FP96 (PU) (high)
TP803 = 6838

Us03 2=H1869
10 = 3FAS
11 = FP96 (high)
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Table 8-20. Deflection Signature Analysis (cont)

LOOP: Deflection PCA: A1 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
START/STOP + A1US508 Pin 40
QUAL - A1U509 Pin 13
CLOCK + ALUSO4 PIN 3

VH = FP96

Uso3 4 = AHC1
S5=F72U
6 = HO5C
11 =FSCP
13=7U7C

8-38
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Table 8-21. DLC Signature Analysis

LOOP: DLC PCA A1 Main Board
SET UP: Self Test menu, do not connect an Interface Pod.
Pull A1U304 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
QUAL + A1U20S5 pin 32 (D/C)
CLOCK + A1U205 pin 36 (RD)
Vh = 3686
U205 1="P742
2= 43F2
3 = SPUF
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

8

39
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8-18. A2 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
S2R 207 (the end nearest the board edge).

SIGNATURE NORM
START/STOP + A2U404 pin 9
QUAL
CLOCK - TP 300
Vh = 48CF
U404 1=0A3C
3= 513C
4 =CH89
5=745P
6 = 8PA4
10= 7103
11 =C2A1
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Table 8-23. Tic Clock Signature Analysis

LOOP: RSTB PCA: A2 Memory Board
SET UP: Pull A1U304 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
START/STOP + A2U401 pin 2
GROUND A2U300 pin 20
CLOCK + A2U 300 pin 9
Vh = A803

U402 2 = 0000 (low)
3= 45C5

5 = 0000 (low)

6 = A803 (high)

9 = A803 (high)
10 = 16PP

11 = 0000 (low)

13 = A803 (high)

UsS00 1=04P8
2 = UUP5
3 = HHHA
4= 228F
5= AF58
10 = A 803 (high)
13 = 0000 (low)
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(8)(—)}9 SIGNATURE ANALYSIS FOR A3 TAPE CONTROLLER, OPTION

Before performing any Signature Analysis on the A3 Tape Controller Board, read the A3E 304 switch
position and A3E 208 function descriptions.

NOTE: Make sure there is no tape in tape drive assembly.
A3E 304 Switch 1 closed = external ROM open = 8048 internal ROM
Switch 2 closed = normal open = 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/

A3E105
A\ 27C32 4K EPROM
B/
B\ 27C16 2K EPROM
c/
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Table 8-24. Microprocessor No Ops

LOOP: Microprocessor No Op PCA: A3 Tape Controller
SET UP: Wake up menu.
S$304 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 + A3U106 pin 23
QUAL
CLOCK - A3U106 pin 11
GND A 3U106 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 = HAQ7
15 = HOAA
16 = P0O30
17 = 4442
18 = 4U2A
19=0772
21 = 8635
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 ABE304 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 NORM
START/STOP + A3U106 pin 23
QUAL
CLOCK - A3U106 pin 11
GND A3U106 pin 20

Vh = 7A70

U105 2= AF&U
3=H62U
4=C21A
5= 1P45
6 = HAO7
7 =AA4C
9 = 0000
10 = 2U1H
11 = HOAA
12 = 3750
13=P030
14 = 4442
15 = 6569

U205 2 =POHH
3= 4U2A
4=0772
5=F4U1
6 = 9635
7 = 8F52
9 = 0000
10 = 4FH2
11=1734
12 =UA12

13=U424
14 = 0000
15 = 0000 (low)
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Table 8-26. I/0 Timer Signature Analysis

LOOP: 170 Timer PCA: A3 Tape Controller

SET UP: Switch ASBE304 set switch 3 open, and1, 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 NORM

START/STOP +/ - A3U 104 pin 10

QUAL

CLOCK - A3U104 pin 3

GND A3U104 pin 20
Vh = 99FA
U104 4 = 0000 (low)

7 = 7347
8 = 99FA (high)

11 = 0H45

12 = 7466

13 = 0425

14 = 7ACF

15=P72U

16 = 7487

17 = POPU

18 = 9031

19 = 7347

21=P672

22 =7UCs8

23=P672

24 =7UCS8

25=P672

26 =7UCS8

27 = P672

28 =7UCS8

36 = 99FA
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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 A3SE304, 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
START/STOP
QUAL
CLOCK
GND

Vh = 2016

U305 3= 5818
4= 2016
5= 1HF7
6 = 2016 (high)
= 2016 (high)
8 = 0000
10 = 0000
11 = 0000

QUAL

-/ +
+
+

8-46

A3U106 pin 31
A3U106 pin 39
A3U108 pin 1
A3U1086 pin 20
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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 ASBE304, openswitch 4.
Pull U300 pins 1 and 16 to +5V.
To disable the beeper, place a jumper from gound 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
Vh =FO013

U104 1= 0000
2= 7UP2
6 = FO13 (high)
9 = FO13 (high)

21 = 46C5
22=7C4U
23 = 6AUH
24 = 8UPP
25 = HHCF
26 = 8US8H
27 = P402
28 = CUPP
39=F013
U302 1=FO013
2 = CUU1
3 = 3004
4 = FO13 (high)
5 = 0000
8 = CUU1
8 = 0000 (low)
10 = CUU1
11 = 3004
13 = CUU1
14 = 7UP2
15 = 8UUS
16 = 7UP2
17 =FO013
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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 ASE304, open switch 4.

Pull U300 pins | 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 QUAL
START/STOP + A3U106 pin 31
QUAL + A3U106 pin 39
CLOCK + A3U106 pin 1
Vh =F013
U301 2 = 0000 (low)
5 = 0000
6 = 4UP6
9 = 0000
12 = CUU1
15 = 3004
16 = CUU1
19=F013
U303 1= CUPP
2=pP402
11 = FO13 (high)
13 = 0000
15 = 0000 (low)
16 = 46C5
17 = 7C4U
18 = BAUH
19 = 8UPP
20 = HHCF
21 = 8U8H
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 + A3U106 pin 31
QUAL + A 3U 1086 pin 39
CLOCK + A3U106 pin 1

Vh = 2016

Utd2 1= 1HF7

2= 2648
3=7CCU
4=7P18
5= 4C19
6 = C8PF
8 = 88HP
9=7187
10=611P
11=71HS
13 = 9632
14 = UF 31
15=U77P
16 = 2FAC
19 = 2016 (high)
23 = Q0UsP
U300 2= 88HP
3=7187
4=0611P
5= 308U
6 = C8PF
7=71HS
8 = 9632
9= 4C19
12=7P18
13 = UF31
14 =U77P
15 = 7CCU
16 = 2648
17 = 2FAC
18 = 985H
19 = OUSP
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Table 8-31. State Machine/Bit Timer Signature Analysis

LOOP: Shift Register (WR) PCA: A3 Tape Controller

SET UP: Close switches 1, 2, and 4 of A3E 304, 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 QUAL
START/STOP + A3U302 pin 8
QUAL - A3U302 pin 5
CLOCK + A3U104 pin 3

Vh = A310

u3oz2 1=3F1P
2=POHS
3= 4H16
4 = 0000 (low)
= F4UP
9= 2681
10= 3P 1H
11 = 0000 (low)
13 = 0000 (low)

14 = 1A0U
15 = QA2F
16 = 2482
17 = SHOH

U301 2= 9340
5= QUOP
6 = 0000 (low)
9 = 0000 (low)

12 = 7UH7
15 = 4H16
16 = POHS
18 = 3F1P

U303 1= A310 (high)
2 = A310 (high)
11 = 0000 (low)
13 = 0000 (low)
15 = 9340
16 thru 23 = A310 (high)
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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 A2R 207 (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 +/ - A3U106 pin 34
QUAL + A3U106 pin 33
CLOCK + A3U106 pin 1
Vh = 03U8
U307 2=03U9
3 = 0000
4 =038U9
5=03U9
6 = 0000
8 = 03U9
10 = 0000 (high)
11 =03U8
12 = 0000
13=03U89
U407 3= 0000
4 =03U9
5=03U9
6 = 0000
8 =03U9
10 = 03U9
11 =03U89
13 = 0000
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Figure 8-3. HP 4951A Overall Block Diagram
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Figure 8-6. A1 CPU and DLC Schematic
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POWER AND GROUNDS !_P/O A2 1/0 TIMER (4951A) [ 2 p/_(]-!
1p/0 1 s 5 6 Jt |
B i i
Jla 17 >— INT Vv > PCt 5‘_USO\3'\4 RSTA ; ag
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Figure 8-8. A2 I/0 Timer Schematic
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P/0 A1 DUAL PORT RAM & ARBITER (4951A) HP 4951A

——— __ - __ __ __ - __ - - __ - - - - - _- - - - __ __ __ __ - __ __ __ __ ___Service
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S
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<« v v| oo of~| o] A4 3 16
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| 1 21, |EN? vi<
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D4 11 > vlS | co3 13 [oa/a1 2 2 -— e —-————
D5 13 7 YT reevIve D7 e 9] e S -T2
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Figure 8-9. A1 Dual Port RAM & Arbiter Schematic
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HP 4951A

- -- - - -- - - - - . __ _ . - __ - - L _ L Service
POWER AND GROUNDS CRTC CONTROLLER !_P/o A1 CRT CONTROLLER (4951A) 8 --= - -- -- -- -- -~ -- -- - -7
CHARACTER LATCH 7 4 J
| B ] e e 1 = ‘ i
TTETTT1 T E T oKk ' A 10 I X v eprom EPROM |
Lt el v infen A 90, 8192 8182 i
14 16 28 5 ' Hpe R 8 ; X |
5v 19 | 16 E ! u7089 R3 7 8 ‘ !
5] use? 5V—r—‘ USEE 5V —— U785 SV 221 ueps HHHH R HG T st AR cDg 3 :ID > lv_ 2 ce 5° '
8 14 8 E D1 a 5 o 16 PARALLEL TO SERIAL
US4 E 7 10> v 5 {4 SHIFT REGISTER
e c4? | L | ov —HH Hi HHEHHHHHH TR 1 Co2 7 1o > v|L8 c2 4 Jea .
i IEE ov i | co3 8 ios vle c3 3 |08 1
i cD4 13 1o s vlt2 ca 25 | ce '
4 ' CD5 14 15 C5 24
U509 pin 18, Display Enable U509 pin 21, Character Clock N CD6 17 13 : g 16 c6 21 512 c6 21 SREP
10 usec/Div 1 usec/Div . co7 18 [1ps vl19 c7 23 | 1024 o 23 |02 5 —>n [
1 V/Div, DC coupled 1 V/Div, DC coupled | A 2 |%088 CHARACTER 212988 , M1 (SHIFT) )
_ 8 ATTRIBUTE LATCH 20 AOM 20 ‘ L wz Coao)
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[} N 1 EN +5 _ 27w EN2 +5 _ 27 EN2 5 7 |2t C3/1
5v 14 sv 18 ) sV 4221 g7 sv 29 | ! ? 1 bes e CEN [V 5 Usos |
I c41 | UBID g | Uses 14 1 uses " U710 [ L'l U705 [~ 1 U707 [ NC 117 3 !
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, D3 8 o> vle_  INID 100K A 1}-15 D3 A, 1115 03 5 I3 ap !
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1 I
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|
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) Y
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I e (8
\ CATC E ual 9 e us05 HB 7) 7 |
13
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| M 2 :::; 3 >c 4 3 o1 |
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4951 - 60001 - S105-3-22-84

Figure 8-10. A1 CRT Controller Schematic
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HP 4951A

- - - S - - _ __ - - - - - - - ——— e - - - - - - - - - - - - - - - - - - __ - - __ Service
POWER AND GROUNDS 1 A2 ROM AND RAM (4951A) |
| |
E101 E102 E104 £105
Do 4 o 3 3 0 o 4 9 o 10 3 0 o 4 Dg
| D1 8 ; o 7 0 o 8 13 o 14 7 o o 8 D1 |
U184 2g | u1B1 I D2 el o 0 11 11 o o 12 Y DO I 11 o o 12 D2 I
sv 28 | 105 Y, 0183 03 6] . |15 5] o |18 5| o o_ls 5] o . |16 D3
14 U2B1-204 l 14 D4 14 o o 13 13 o o 14 3l o o 4 13 o o 14 D4
c1 Uz2e4 | g: |l o o 1s g o o ;o 15 o ig sl o . 10 D5 |
| 07 6 o O 5 0 (e 2 11 —0 [es P 3 o O 06 I
2l o . 1 1 0 o o o 1 o o 2 D7
5/8/8/3)8|8)5)8
1 - 8 1
13@\22’ o7 |
5y _28 sv 28
14 | 2008 I 14 | U205 l |
c2 ‘ la FF MC MD MO M6 MB |
MAE MAC MAS MAA
; ; 369
- M28B M2A
3¢ I
RD
13 ()= I
[2 @™ 5 O
'
;¢ P/0 U1 RAM_EN 1
| PA1 X
13 PA2 CR1 |
| R2
121
o < L Lca :
[} Y] 1 1
: NOT USED AT 2 2 It u=
20 THIS TIME 20 20 |26 20 20 ;;
_ 28 c1 c1 28 c1 c1 c2 28 28 c1 ct 1
~AB-A14
369 20 AB 10, 20 A 0], e 20 AD 10 |, 20 I
1 AR 10 |, 862 A1 9, 0 AZ 10 |, 862 A1 EH A 10 |, 862 A1 El Ag 10 |, 862
. s |, A2 8 |, 9 A1 s ], A2 8 |, a9 |, A2 8 |5 A1 I
A2 8 |, a3 7 1g 8 A2 8 |, A3 7 ]g a2 8 | A3 7 g A2 8 |, |
X A3 7 g A4 6 |6 7 % 7 g A4 6 |6 A3 7 g A4 6 |6 A3 7 g X
| A4 6 |16 A5 5 a5 6 A4 6 |6 AS 5 |, aa_6 |, A5 5 |, A4 6 |6
AS 5 |, AB 4 o 5 L A5 5 |40 Va6 4 |oa A5 5 |, AB 4 |ea AS 5 |0
AB 4 A7 3 A 4 AB 4 A7 3 Al AB 4 A7 3 A A6 4
64 ~ | 64 AL = 1128 Agigt 22 164 128 Ag191 22 ° l6a
A7 3 Al AB 25 |28 " B191 3 A7 3 AL A8 25 A7 3 Azl AB 25 ! A7 3 % . 1352 !
| ~L° 1128 A 16584 299 fasg ~ = 1408 A 16584 e ) ~~—= 1108 A1p584 256 ~ = 1128 A 16584 |
AB 25 A9 24 AB 25 A9 24 AB_ 25 A9 24 AB 25
1 A2 29 fosg o I — . YT 64K e 15 ~=_ = 1542 8K [ 1256 512 64K e B
AQ—_24_ 512 32 Aio_..gi_. 1024 u_ 512 32 u 1024 M— 512 32 A10 21 1024 u 512 32
A10 21 11024 | 8k ALl 23 lo0ag | "M A10 2 1i024 | 8k ALl 23 |o048 | S A1021 1i0os | gk ALl 23 o0 | ™M A10 2L {1024 | sk
A0 21 | All 23 | e A1 23 Al021 | A0 2L
A1l 23 | 2048 ROM _A12—_2_ 4096 A11 23 | 2048 ROM Al2 2 | 4096 M 2048 ROM A12 2 4096 u 2048 ROM 8 |
| A12 2 15096 26 |, A12 2 {098 +5— 26 oo a2 2 | o 'RAM EN__ 26 | ., A12 2 {5096 Dd-07 I
Al2 2 | e a——
—ﬁii 23 8192 27 lena READ NC —23 8192 27nJENa READ z:; gs 8192 KR o 27 feng READ ———::3 gs 8192
) 16584 [_=lena warre +5 ——=- 116584 L__{ena warre 16584 L__olens warre —~2° °* 146584
“RD 22 22 RD 22 22 RD 22 RD 22 RD 22 |
! ﬂT—l%%oo C 'Eleuz(&E ) HenE i Vios C -E1N5u1(oOE) L1095 3 o3 C —E1Nsu2(00‘:E ) — @%2205 C |
[ 13 4 [ I
! Aoy| il  DF DB, 11 [VAL,23/vAL2. 45 | 11 D@ Aov] il D8 Mvu,z,a/vu.a.a,s Azv] il D8 D8 o o1l [VAL,2 3/V AL 2 4.5 15 A2y} il D@4
Aevu\ Dl 12 Ivat1,2,3/v AL, 2 4, ROM A2y 12 D1 D1 12 Toa1,2.3/v AL, 2. 4.5 ROM Ayl 12 D1 D1 o 12 [yA1,2.3/V AL, 2.4,5 A2yl 12 D1
Angggss Aey| 13 D2 02 13 Tvat, 2 3/v AL 2, ADDRESS A2y |13 D2, /&Lvu, 2.3/V AL 2, 4,5 2000 A2y 13 D2 02 o 13 [VA1,2.3/V AL, 2, 4.5 ROM 8000 A2y |13 D2 |
| B8000R A2v |15 D3 D3 <19 Tvat,2.3/v AL 2, 0000 A2y |15 D3 D3 15 Iga1,2,3/v AL 2.4.5 AZVME\ /914._.1_5_\7;\1. 2.3/V AL 245 BANK 2 A2y |15 D3 \
! BANK 1 Aov| 16 D4 D4, 16 [vAt1, 2 3/v AL, 2, Ao v |16 D4 D4 16 [9A1,2,3/v AL,2, 4,5 A2y |16 D4 D4 o 16 [yA1,2,3/v AL 245 A2v| 16 D44
a2y| 17 DS D5 <17 VAt 2. 3/v AL 2, A2y |17 D5 D5 17 IgA1,2.3/v AL,2,4.5 azv|i7 DS ([ <17 [vAL2,3/V A1, 2,45 A2v| 17 D5
A2v|18 D6 06, <18 [vA1 2 3/v AL 2, A2v) 18 D6 D6 18 I'ya1,2,3/V AL, 2, 4,5 Aoy| 18 D6 06 o 18 [vA1,2 3/v Al 24,5 A2v| 18 D6
i p2v|is 07 D7 19 [VAL.2.3/V AL 2, A2 v 18 D7, D7 19 IVA1.2,3/v AL, 24,5 Aav |18 D7 D7 @ »19 [vAL,2.3/V AL 2,45 A2 v |18 D7, :
1 N
13 U202 CO00 U104 2000 13 U204 8000
U201 E000 U105 6000 13 U203 4000
| \ AB-A14 15 A 15 AB-A14 15 A Ag-A12 15 N\ AB-A12 15 A AB-A12 15 ) |
| |
Dg-D7 8 / J/ 8
\_D#-D7 /
] \_Dg-07 8 Y, \\_Dg-D7 8 Y, I

4951-60003 - 5106- 3-22-84

Figure 8-11. A2 ROM and RAM Schematic
8-65



HP 4951A
Service

[ o

C35

'—C26— ——R35— _pgp —
——CR11——

—CR12—

-C27- —R34 —

—CR14—@
=
—C32- R603
5 —R7T—
—R48—
& —Rrs5—
O] —Rs6—

—C37

—R49 —
—R50
—R51
—R52
—CR15

—R58 —~(C38 —
—R59—~(C39 —

R60

Q704

——R61 ——

—R62 —
—R63 —
—R71 —
—R72 —

R702
04

—ca2— |
| %
s 2 s — TP803 TP8O4
] —C43— —R70— (8 ®
= T&e- L8
089") —Re7— —CR20- Q803
‘ —CR17- —CR21—
‘ —R74— —CR22-
- —R76— —C50—
—-ca8— | —=CR18- —R76— 7y
—C49 — . —C52
—R79—
A1 Main Board Component Locator
8-66



HP 4851A

Service

- - - R - - - - - - - R - = - - - - II||_4

_ ©
&

[y

)

I -
~

I - 2
@

= l

]

1o

— ©
—_

_ 2
-

1|6 |7 VERT
HORIZ
PA LEAD

2

BLUE

YELLOW
GREEN
RED

FOCUS
+418V
VIDEO

FILAMENTS

NC

INTENSITY

W4

J700
3
5
4
2
1

3
M)
A

1}

11
Cc35

10

NC

6
4
2
3
1
&
%
%]
+

15-75 puH

801
8\J 8

6
4
2
3
1
0,
R
|
L5
L4

10 uH
MIN.

HIGH VOLTAGE
ADJ

HORIZ.
WIDTH

R68
100K

FOCUS

R503 |@
M

H
100K 3

=H>

c48
01
R35 RBO
750K 750K
INTERNAL
CONNECTION

DS1
CR11
L e e e — —

<
CR14
lces

[

R69
100K

Q602

CR13
42 .2V

*
+28V

5
Q601

HORIZONTAL
AMPLIFIER

Jao4
O—-12

VOLTAGE
T0
CURRENT
CONVERTER

H DRV

*

14

gi
J400
+12 —6 d>——
+5R

8

11

R65
100
U506

13 N4
U604

12,

V DRV

VIDEO
TP803

7 .

HEIGHT

VERT.
— VW
R66
100

C

ca3 +

CENTER
REXT/

CEXT CEXT
00 pF

C51

HEIGHT &

43V
7 I_Js

2975

23.7K
ﬂ‘
R

38.3K

R72

CENTERING
ADJ
— -5R

VERT.
R39
28.7K 40

CRA

18

9
10
Q@

R702
50K
Q801

+5R —¢

7
R74
100

1
Q405
| 3
+12V

VIDEO AMPLIFIER

g

TPE04
7

%k

R73

38.3K
+5R —

C20
2

c37
0.1
11
BRA
CR15
s
0.01
13
R67
100K
11
1T
C44
470

12 Juso3

100K

—W—>

9 N\ 10
| uso3
2
R703
1

R49
1.5K
VWA
APU
TP8B04

(4951A)
13 2
R50
51.1K
1
3

NORMAL
TEST
v

3? Te
1??8

il U503
R
CEXT CEXT
14J_ 15
R36
61.9K
+5R
Jso4
- 100K
:f L
Jso4
J804
R79
100K
+5R

S

/0 A1 DEFLECTION CIRCUIT
1
2
e
Cc14
027

5@
5 @VO
5 @APU
A
5 @HS
HORIZEN

K
|
|
L

[72]
s
2 2 ¥\ F [ F
E ES ko] ES ES ] = 3 = o ES + + b
E F c X s [32] w ES 3 - F - I m
¥ - ES o E3 ES T » Q w * F S B E ES Q
ES * Q S ES || c © 2 ES ES c ES ES * 3
S a LA s 2 5 B R S R 8
> 3 N 15 5 38 — = > ] oo
2 oy S — S N Jo 1= S5 3 HHIHEHENE R ¢ 5 D,
m @ 3 T e S HHH S «— 2 [a) = - + EN £ a
S & $ 3 E3 © .po®° g = A < 8 §
ES i =50 1% 1 5 &% 2 i3 s 3 EANEE Q23
3 i 830 1= — o %8S i1 F 3 .20 N e E
ESEY ES 8 o ES ES x O £ > £ E 3 ©A3A ¥ N ES [N
EZ 3 ES Q3 £ ES * | S ®© — = ES * ES
= ES oy o © 3 + W DL 3 £ W N E un/ E
ES * @ N ES + — E Q =
* E o £ > ES ES W W 3 © % o !
] S o i — 3 IX >
N w N o> )
IS > > D —
° °© EREYE:
ES 4 ES o
¥ | A ES 2
F VYV £ ES Q
F ES B 3
ES ES ES [
ES F J/ F o
s ol 28
2 SEHHHA T ca [a]
S F \HH I m- N -
2 o E S s E
© @ w @ o 7 S 00
F ERERE c EVE S c = E c ENEZEES Q23
+ QH ¥ o + =S = Bel L ¥ ES + 5 w E3 3 ES % £ >
 |$% | £ O E NS b= = = [ = = = w EVs I EuwoWw
E N ES =3 EREERE: 2 mr._ N TE & T o 3 i4 3 | =
E R 2 s S 3 S NG| = c 3 4 RS AN
F e < ES e S - EE - o g
s Q@ 2 E3 2 3 < E R S 5 e 3 = >
2 3 = FHEE HiHH 2 3 wlE e el D ©o <« o
N ES " W Ed ES E m nw IAL HH .fmn’:_ .:mm:_ H E H ° >0
=+ _— =+ o - > 3 =X - F x
3 5 © NN 258 g S ST Qe N_ EHERS1
5.8 ETERE: S E =z E R 282 O | _tatitri 3
IT¥ £ 2= E =) P —F—= ;@0 = >_F | £ 5
ES + o m > ES E o u O 3 B e % BN - * = + w.
S 38 3 ®E> N NG : 802 g ENER Y 3
m 8 [ (o M To] E + D NN ES + ENS ©
! « > | o w * + ot —
le) e A s TTTITINY (&)
W % Eg > (o) > DS SsHERTE Y T m 2
On = e T (S E N
* 3 ES < S £
+ + = D o
T F | °F 3 m ~
P = a =2
> oW
@ El W
c
|
(=]
= . >
5 S
2 = 8 °
3 ks ] o ES E3 EM = F B F m F F F
3 ES L = |*H F H- © ¥ ¥ 2 = S ES £ [
ES * ° E3 E3 * Q — + + +
ESPR I - g E S I 5 o) + + + 2 ™ EE S B
F F E E3 S ==Y + S B ES ES + -a
N || 3 I E | OE o N 2 c EREN S
ENE a ENERES % T T £ | £ £ 3 3 T = | £ 3
X S | =) - E3 ES F. W k) ES ES ES .m = o * ES ES o
HrlE et 0 = . £ S . g il e S ® o FLLEE >Q
E= e =B x s 2 HHHTTIE e O & 8 wtuEitnigy 2 0
3 ¥ | @ w &k E3 e 3 S o F ES * a © I3) * * ES S s
EERE 1E AERE 829 Flelzl 12 azo EENER e -
L $:9 ENERE =p0 E I 2 89 N (<IN
EPRRE N °5° i ENENE 8% 3 ] = T dgo I S S T E>
ES E =T aN .2 * + 3 m 20 ES * B4 - nXx E3 ES ES [T To)
ES 3 | ] — mnw a wun ES E o N W ¥ * o 2 > ES kS F
1 w IS & E> + + © oo + =+ =
> QE> Oww SRR ]
[S) Ouw W\ W W

| US@3

POWER AND GROUNDS
5v
5V

Uca4

04851-60001

I
v

+12V
Cc38

Figure 8-12. Al Deflection Circuit Schematic

67

1



HP 4951A
Service



<186
{15
<14
<13
<12
<11
{10
<8

<7

<6

<5

<4

(3

HP 4951A
Service

!—KEYBOARD (49514A)

W5 |
8
|
7 . i
> 6
> 5 |
4 I
3
2 |
1
|
| |
| |
16
|
; EXIT Fo Fa Fs Feo MORE !
| |
i
|
15 |
1
! ? - — RTN SHIFT CNTR SEACE
1
] 1
i DEL | - ! . " $ % & ) !
14
! 0 2 4 5 6 7
! l
]
i ( ) * + < = > us 2
13 :
! 8 ’ - . /
1
I
1 [ I
| ¢ NUL ¢ SOH STX ETX E0T ENG ACK BEL
12
! e B D E F G |
' |
1
i BS HT LF vT FF CR S0 sI |
11 1
! H J L M N 0
)
|
1 |
i DLE nct DCc2 DCc3 DC4 NAK SYN ETB
10
! P R T U v W |
! |
H 1
i CAN EM suB ESC Fs | 6s | 3 RS s |
s |
A\
| X z ~ ] ~
H
| 1
! |
1
- -~ -= - - - - -- -~ -~ ?z-?l

T Tassi-sioe3-

Figure 8-13. Keyboard Diagram
8-69



HP 4951A
Service

| Figure 8-14. A3 Tape Board Component Locator



HP 4951A

Service
P - - - - - - - - - - - - - - - - - - - - - - - - - - —- - - - - -
POWER AND GROUNDS 170 SYSTEM CLOCK ! P/0 A3 CPU TAPE (4951A) 69 10_!
23' ALE WELEE
T (]
lp/o 11 @B Lot | 11 |
M 2 444 , E304-1 . 6 W10
: —\ 10K +5 !
*5 A8 8 7 30 % % % % % % > |Rao7 1 |
U306 1 511X eproM 5 |EA P43 10K EN i
J1 Ing 12 N 70, 2048 Nt ALE [ 50763 11 ber P/01
P/0 5 N6 9 N A2 6 % 8 c2 26 ° %7 U208 1
sy _ 14 sy 14 | c A5 =14 8.2 pF > > +5 E304-3 Sael27 |35 P20 . . 1
tav U281 | ] U105 [~ S e XTAL 1 P10 : P20 = 3 Mpe vl2 sy
12 ? 2 | U3@? Dg 3 Mo 2 AB NA4 4 16 11139 _ P21 4 oo vlB NG
5960 +5V D1 ) 5 AL A5 3 | p1s 22 WR/RD P22 7 s vle O
’ Z12v — —_— D2 6 o 7 A2 /1 AB 2 lea c3 =26 MHz p1al3t 60 P23 8 o> vle LS 12
2 A3U106 pin 1 1 D3 11 1o 10 A3 A A7 P D 8.2 pF 3 p11/28 5,4 P24 13 o s vla2 $ 18
.2 usec/Div ! D4 13 1o 12 A4/ AB 23 |,c¢ XTAL 2 PROG |25 NG E304-4 % P25 14 Gp o v|45 $ 14
1 V/Div, DC ¢ D5 14 15 A5 AQ 22 33 P26 17 16
\ oupled 1D EE1- I 512 12 P16 > v 135143
NA10 19 1 s5|— 29 P27 18 Np s vl1s
6 6 ~o] 1024 . 10 13 |uso? 55 P12 o O = +>16
| 11 +5 L P17 AD
1 ‘QOA EN1 U106 ‘ D |
N =n B 21 |ena R207 x pao 121 P20 - | 8 5t
40 ¢ 9 E105 B 10K To pagfee  Pad 1963 ! I
v il-,g 1308 v ! | u1e6 v 24 Uies D6 3 ?DUMH 2 AB YI; A L, 08 Vo1 151°% P2 22 bes 2 fs 5 13Nt BA) ¥
[YNF) EEM— \3 3
u2e8 2e 12 ! 07 4 b 5 A7 A1 2|10 D1 b2 14|00 S P24 1 |uso7} > pC! 3EN2 (AB) ||
— c4 S | I ! P20 6 Tp [ 7 A8 o) R D2 /D3 15]2%2 P2 38 P25\ 1110 va07 | 4 U0B [ g I
8 (P2t 11 Ip (10 A9 13 D3 D4 16| 223 Sl Y, P26 *5 KE R vi< [
P22 1a 12 A10 AL 2N s 17084 P28 [ 10 £y B SN
1D 12~ A10 14 D4 05 17 38 P27 9 s 9 7228
P23 14 [1p 15 A1t e ) o6 18]°8° P27 4 B 11 ——NC via 1Y e 32
! 1 " A1, 2] 45 DS 06 18 lngg ) .6 10, JU307 2 1S Uo7 v1a 116 I
i 16 D6 D7 19 —[10 5 | U307 A 2D He v 3t
- a1, 2116 DB A 29 lpe7 WA |~ 8 1S -l
B 17 D7 Py s |9 13 vis 30
L AL 2f =t ———— —— RESET PSEN 8 R 14
sy 40 sy 14 < 5t | . vis 2 27
g U184 — U1\es R307 £304-2 +5 vis po——el508
? | wees ] 10K L2, 2 via |12 e e 1305
i S PN PN via Y e e 1306
J— / 1!
BACK A B :
5> o __
' 4 E208 /% BF?EQI !
|p/0 5 8 76
(1 \ VAN / N
! N R PMEI R R I I
5 R R L SEBEEEEE ¥
a 3l5|7]alBl6 a2 13 12 %11||
| ° R207 I/ 2131451617 |8 |9 : 72 11 :
| hal U306 1
4 R308 | I
+5 — 10K ] |
8 1 WA, \ oo
] 1@ RE |
]
AF) 10 1
11 5 G606 /01
D@ 12 ';'[-)g pe6 | 35 G . 2|
D1 13 2 i) 18
] AD1 3
] D2 141 an2 |
- ag | a7
D3 15|, 0a STB/PC2 ; 910 |
D4 16 | \D4 PB@ :9 011 !
| \.D5 17 ] o5 TI/0UT PC5 - INT |
| Dé 18 1 6 Pas & TACH REF T8
I
D7 19 | 07 TouT 8 CEI|
70m U104 PC1 NC P/0}
3 I0/M ~~110 ; J1g
' {70 T
| T6/PC3 PB7 = &) 10 I
8 PCO |————NC
11 CE a3 )
9 g L2 12 s oag 21 PAg Lu
+5 uaM U201 TIN/PC4 A PAL
] 11 (G3ACK 10 +5 PA1 ;
| ><HOLE 30 PA2 23 PA2
1 O CART IN 31| PB! pag |24 PA3 '
| 169 20782 S PA4 !
16 ! PB3 26 PAS
' 3 4 {ReseT PAS
lp/0 R505 A2s g i pag 27 PAG
1J2 10k 1 237K RD 28 PA7 '
| +5 3 4 PA7 1
16 8 8 _ ‘
I 4 7$ U306 — PAB-PA7 @ 10
] |
)
| 1@

4951 ~60003 - 5109 - 3 -22-84

Figure 8-15. A3 Tape Board CPU Schematic
8-71



HP 4951A
Service

R300

U300

U301

A3 Tape Board Component Locator



HP 4851A
Service

!——P/D A3 STATE MACHINE TAPE (4851A)
I

POWER AND GROUNDS

S

+5
24 20 24 I (N
R
SV —— 5 utee SV <=1 u3ee 5V | u3e3 | o |¢
12 18 12
u3nl U305
] C
C1 | S—— | c5 — 3 D 2
I
X 9 16 S ‘s‘ 1D 3 "
| WR/RD 1D — ®
3 T; [T 11 1o 10 G0 g, 11
a6 RD_AMP. 13 1p 12
24 | nc 2410 115 N :
5v | I
usge2 .
12 9 (P 9
_ I
] WR/RD I
I
B6 |
I BS I
| B4
B3
B2 STATE MACHINE
B1 i
: B2 1
8 [Tx>v 2{1x>v EPROM
7 EPROM LA P 2048 I
| 512 2048 B6 6 x 8 |
4 x 8 TIMER 5 1%
| 5 |g 8
y B10 4 |iq
3 |16 5 3
32 a2 |
2 a6 2
| 9 64 64 |
+5 EN4 Q7 1
I ) 15 06 1 |0g 128
b C5 1 23
14 Tca B7 23 |a56 +5 —¢g— 2256
B10 11| L B9 22 |gin . 19 512 12 R300 |
1 03 Lba - 810 ;g 1024 3 ?ggo 20,1024 10K |
| 13 11 (PaRA) TREE 1 18| ENt N
Lo m2 (ser) R300 <2 EN2 EN - R300 3% 3 JEMN@ 11
1 uss [ 10k S, | Tvep 11 bet @ 10ks, | Tvee c1
| 86 , 10 Iops [0 e 9 a (BB, s 5 3 e o2 ag :
) b A1, 2
| N1 50 w1520 <o PAD s 21-2 T 2 :3: ; 5 B1 A1 2] 10 4 [ip 5 vl5__ FLUX/BYTE 01 o
Ne—Z1.5 = = 1517 -~ AL 2|11 7 Iio > v|& B2 Al 2 :; ; L= 7 g gg 02&5“
N 215 > = 1,520 PAZ A1, 213 s> w2 = AL 2 3 hee—12 64 84 I
3 14 13 12 B4 A1 2}t D> v W) 9
) 5 19 PA AL, 2 D> v L) I
| NC—1,5 » = {, 5[ ——m— Aj'z 15 14 Do v 15 BS AL 2 15 14 D> v 15 Q5
NC4— 1,5 > = 1,5 20 PA4 Ail > 16 17 D> v 16 B6 AL, 2 16 i; D> Vv fg 0(;8
. 17 i
P I o - PAS v BV B7 18 [1p > vl18 B7 AL 2 Do v |
| B7 2 5> = 1522 PAG !
! 1 5> w155 «» PA7
a7
8 OF
PAg-PA7 L / 1
9()
| © |
| >
1
I ]
]
]
1

4951- $60003 - 5110-322-84

10

Figure 8-16. A3 State Machine Schematic

8-73



HP 4951A
Service

—— R9— —R21—
= R10=— —R22 —
-C7 =
[ ) [ ] - C8~ e R24 e
uso04 s y * N 5
Vo Zaol g [ee]  usorf fusos by

-C12 °4 «C17--C18.
| «C13 —— R2 6 —
—— R2 7 e
— R28 =

@ —— R46—
-C21- —R37—

Q504 [as505 «C19« et R29 s —=(C25 mm= — (G
= - C22- @=(26 === ——R38 =
| Q6021 [Q608] _cp0. (Q606 —R30— |UBO7|  oeR39— —(29 =
! : — R31 = -C27- =—R40——
— R32— = RAl——— —R42 —
J2 — R33— —R43 — —pgq —
— 23— —R45 —
— R34
— R35m—
i @O — R36—
[ - C24~-
, 4951-60003-0109-2-84

A3 Tape Board Component Locator

®
1

74




HP 4951A

Service

(4951A)

P/0 A3 READ AMPLIFIER & SPEED CONT.

P/0
W6
10
13

R47
133K

R23

N\

FLUX 1/0 TIMER e o

10K

C26
2200 pF

R45
28.7K

*

R27
38.3
R43

R29
10K
AV

1%

R35

R31

R32
R33
10K

@508
Vout

Vin
R28

_1p—2]
1330
12

14
15

+5

14
15

+12

*

10
11

0604

MOTOR

AH) 9
9

P’
P

CART IN
HOLE
R1
10K

U306

U201

4
5

P/0
J2 l
]
+6 —————> 17

INT TAPE@B

4951-60003- 11l -3-22-84

R36
1000

+12

L2
50 UH
D J2-19

0504

13
12

IN 1 0UT 4

IN 2 0OUT 3

IN 3

us04
ouT 2

IN 4
IN 1
IN 2
IN 4

2
4

5IN30UT1

9

CART IN
INT TAPE

5

D |

¢]

S

c
D

7] LA

R y408

2

+5—1‘>‘
. C15

.001

—> |

10Kji

R24

OFF
+5

2
1
+5

b

11
R506
1000

FEEDBACK

-IN1

U505

c1
ce

CONTROL

CcT

RT
CNTRL

GND
E1
E2
-IN2
+IN1
+IN2

+5]| 14
REF

C7, .002
R6, 100K

R11
82.5K

5
6
7
9
10
13

x

PULSE WIDTH
MODULATOR

R2
10K

c10

3900 pF
R404
10K

1,

o« Nm

u508

o am

*

1

6~ JEN

10

ANALOG MULTIPLEXER
13

13

U306

TRACK B

ANALOG SWITCH

NC T

A

16

*

HOLE

R10
178
C11
3900 pF
1%

?*10

R9

178

R20
237K

R506
1000

8

}

7

62 R505
10K
R26
464K
-5

i

1

R506
1000
9@ TACH REF.

5

R18
10K

9 @ FORWARD/REV

' INT TAPE

Y. e ren/ m

i

JANRARN AR

A
A VA

E:

HHHH
mmmmnn

HHHHH

FTOTY | POV FAYY A FEVT 1 IWRY ORYY | SV0T1 1 TRV NOYY A UTUT

"N
RN/

ov -

1 FTTTL FITTL T ST
N Anmm
HHH T

sl

READ AMPLIFIER

THT AT

ov

i Ammn

T
HHHHHHTHE

T immn

A

Y

OV HHHHH

f'T‘“
L1

HHHHHHHHT
w

!

L T T

M T T T

S

A3U504 pin 3
5 usec/Div

TS IVEVE FYOTE ITTLITTN
HHHHTHH T

THH T

oV —

{

HHHH

|

oo
HH
HHHH T

h
MEITES|

[

A3U504 pin 10
10 usec/Div

HHHHHHH

SYTYFTITY FYYTY FYSTN FRURL FETEY SVOTE FUUTE ERUTE FANTI

oo b by
AL

HHH
N

MOTOR SPEED CONTROL
oV—

:

HH

T I

a4

m

A3U504 pin 12
5 usec/Div

HHT T

HHHHHHHHHH

I AT A

i

A3U607 pin 14

A3U506 pin 8

A3U506 pin 14

10 usec/Div

10 usec/Div

10 usec/Div

.5 V/Div, DC coupled

.1 V/Div, Dc coupled

1 V/Div, DC coupled
HF Rej depressed

.5 V/Div, DC coupled

.2 V/Div, DC coupled

2 V/Div, DC coupled

T

A

HH A HH P

HHHHHHTHH

mmnm

FETTIAVRTY ITYY  FYUTY  VITI T

A3U607 pins 9 & 10
10 usec/Div

Y

.
N

ov —

HHYHHH

Lot

=

m-\
o=

dy
HHHH

A3U607 pin 8
10 usec/Div

T HH

AR
U

OV - fHAHHHEHH

E3 ES
+ .

A3U607 pin 12
10 usec/Div

~E
=

T
EES
T | *
I
>
(@]

N

o«

T £ O

¥ ] B 3]

4 2 <
Em ES o3 M
ES ¥ ) o
£ ¥ - W
-+ ¥ m S
o

HHHHEH FrHHHEHHH <
* ES 20O

F -

F = = o D D
F B c Y o
— S S8 2
¥ ES = 0 0O
3 * m EERN
Em ES 3O >
ESS * e

ov -

ol

AL R S A A

T
e m

5 usec/Div
.6 V/Div, DC coupled

FARRN AN A

A3U505 pin 6

(R A

ov -

HHH

o

HHHTHHHT

FETYE FERTUITY NI FYETY FYETI FUUTE NYTL SRUTH CARTL FONY

HHHHH T

i
HH

1 V/Div, DC coupled

A3U505 pin 8
5 usec/Div

HHHHHHEHHT

NI
HHHHHTH

ov-—

usas

.1 V/Div, DC coupled

—3]

12v

U3se

12

.5 V/Div, DC coupled

14

;i;f:

Sv

0 A

JARRARNARS

el

T

.6 V/Div, DC coupled

YT FYTTEFYSTE (TN FEYRUATERY/ FUTL FENLATINY VOV

A3U607 pins 1 & 7
10 usec/cm
.2 V/cm, DC coupled

HHHHHHHHHH HH R H

TS A VETE FYNY A PP

ARV AR

\

OV — [t FHe

14| U497
7| U408

Sv

U404

12|

11

Sv

16 | US@?

‘il;;flj
U486

5v

|||mm‘ WP, 3 T
EE: a .| F | 3
T £ | £ 3 EINES g
=1 £ o 8 £ = L ¥
|| ES 3 c .20 ES ES ES -
P = anan — ¥ =
HHIHEE T < O - HHHHE EHiEHHHH O
Fx F* [s] E
BN S g28s : E L
| SEEREE: S %3 | ERERE: 3
ENERE: 29 EREERR: =
F nm mm'\ ES x 3 <
- T GE———=
[ |
>
3 3
ES * “ - * - *
R o ENIES E:
= = EINEES ¥3
Pl §1 o 3 g
E - _ 9 T | T -
ES ES c 20 * + x c
I el a) tihi Lo T T i @
e THITHETL
= | = < S 3 ES s
ES E3 1 (@) m + * ES o
F E <t @® ES ES ¥ <
- - D 3 W F |—F E w
F = [+2] x == T
E 22C EmEED <

ov _ﬁﬁ'1nﬂ
I

oV -

LT ITTL T
HHHHHHE

mm

rnmmm R

FETL YL ITT] IATE IOAT
HHHHHHHHHT

MY P A
HHHHHHHHTH

HHHTH Y H

nm

E:

.05 V/Div, DC coupled

A3U506 pin 6
10 usec/Div

A3U404 pin 16

T I T e

L i (YN

P

i M
HHHHHHHHHT

HHTHINTHHY

i

ov —

10 usec/Div

10 usec/Div

use4

14 ]
?

12V

uses

5

lav

uee?

11

12v

12v

5 V/Div, DC coupled 1 V/Div, DC coupled

10 usec/Div
1 V/Div

Figure 8-17. A3 Read Amplifier and Speed Control Schematic

8-75



Model 4951A
Appendix A

APPENDIX A
GUIDE TO INTERPRETING ANSI

1. INTRODUCTION.

The Institute of Electrical and Electronics Engineers (IEEE) is developing ANSI symbol notation. The symbols used in this
manual’s schematics are designed according to IEEE Draft 91PR79-16 N. Some basic elements are similar to
conventional symbology, inputs on left and outputs on the right. Where conventional symbology gives a signal mnemonic,
ANSI describes the functional behavior of the logic circuit, and the signal’s relationship to other signals. The
interpretation of this effort in our schematics is to describe the truth table of each component using the ANSI symbology.
Including this information reduces need for component data and other support documents. Definitions of mnemonics and
symbols, as well as illustrations are provided. Table 3 located after the symbol descriptions is a quick reference for ANSI
symbols and notation.

2. SYMBOL OUTLINE

The physical layout of each symbol is simple, Figure 1 shows two variations. The style used depends on the function of
the component. The difference between 1(a) and 1(b) is the control block. The control block visually emphasizes the
difference between control and data inputs.

dependency inputs c;t‘):;;ol
inputs / notation < |
\, 4 EN1 '
EN1 EN2
—Pcs

EN2
PCS /‘ﬂ U# l outputs
— 1 2 — 13 2 /

U#

identifying

(@) number (b) array

Figure 1. ANSI Symbol Outline
3. General Rules:
1. Inputs enter from the left side of the symbol. Elements modifying the inputs are shown with input notation.
2. Outputs leave from the right side of the symbol. Elements modifying the outputs are shown with output notation.
3. A symbol may have input or output notation, or both.
4. Symbols contain two essential ingredients: data and signals which modify the data.
a. Data is shown coming into or leaving from the lower part of the symbol.

b. Signals modifying data or other signals are described with DEPENDENCY NOTATION. These signals are
input to the control block when symbol outline shown in Figure 1(b) is used.
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4. DEPENDENCY NOTATION

Dependency notation defines relationships between internal logic states. It does not show all elements or
interconnections and is written in alphanumberic form, A2 for example. The letter is a dependency notation symbol and
the number is used for identification. There are two types of dependency notation.

1.

2.

Dependency notation at inputs describes conditions which permit action.

Dependency notation at outputs describes conditions which cause the outputs to be active.

5. General Rules

1.

The component’s truth table is described as accurately as possible through the combination of dependency
notation used.

If input or output dependency notation is not present, then all inputs must be at their active state for the output
to be active.

When an output has no label, its normally defined state is dependent on the inputs (low outputs will have low or
negation symbol on the output lirfe).

Labels describing the function of inputs or outputs are prefixed by identifying number(s) of any affecting input.

When an input or output is affected by more than one input, the identifying numbers of each affecting input will
be in the label, separated by commas. The notation is read left to right.

The complement of an internal logic state which affects an input or output has a bar placed over the identifying
numbers at the affected inputs or outputs.

When two or more combinations of inputs make an output or input valid, they are separated by a slanted line (/,
solidi).

Labels may be factored using algebraic techniques.

A+B=AoB
A +-B=AandB

NOTE

For explanation and illustration in this text, the normally defined state of
components in this Appendix follows positive logic conventions.

6. SEQUENCE OF INPUT LABELS

Labels are written left-to-right, in order (left has the first affect) according to their order of effect on the input.

If an input with a single function is affected by other inputs, the qualifying symbol is preceded by the identifying
number(s) of the affecting inputs.

If an input performs several different functions, each may be described on separate input lines or on the same
line with each effect separated by a slanted line (/). Figure 2 illustrates these two formats. In Figure 2(a) input c,
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a—m a M1
b G2 e b G2
c ﬁ TR/1,2R ¢ I 1R
1,2R
(a) (b)

Figure 2. Dependency Notation Layout

a reset line is active when input a is high or (/) when inputs a and b are high. Figure 2(b) illustrates the same
idea, but separates the two conditions showing them as separate inputs rather than combining them.

4. All affecting inputs must be in their respective active state for output or input notation to be valid.
5. Each condition imposed on an input by dependency notation must be valid for that input to be active. When an
input is disabled, its contents are not changed and the respective outputs remain at their existing internal logic

states.

6. Two adjacent identifying number notations not separated by a non-numeric character should be separated by a
comma.

7. Sequence Of Output Labels

1. Outputs with several different labels, are shown in the following order (left to right):
a. the postponed output symbol, when used,
b. labels which indicate when the internal logic state of the output is affected, in left-to-right order,
c. labels which indicate an effect of the output on inputs or other outputs of the element,
d. finally, symbols for open circuit or tristate outputs are placed just inside the boundary.

2. If an output symbol has several sets of labels representing different functions (i.e., dependent on mode) these sets
may be shown on different output lines connected outside the symbol outline (similar to the input examples shown in

Figure B-2, only placed on the outputs).

a. In cases when this method of presentation is not advantageous, the output may be shown once and each
different set of labels should be separated by a slanted line (/).

3. Two adjacent identifying number notations not separated by a nonnumeric character should be separated by a
comma.

8. DEPENDENCY NOTATION DESCRIPTION

To date IEEE has defined ten types of dependency notations. Table 1 gives a brief description of each type.
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Table 1. ANSI Dependency Notation
Type of Letter Affecting Input Affecting Input
Dependency Symbol At Its 1-State At Its O-State
Address A Permits action Prevents action (address
(address selected) not selected)
Control C Permits action Prevents action
Enable EN Permits action Prevents action of inputs
outputs off
outputs at external high
impedance, no change in
internal logic state
Other outputs at internal
O state
AND G Permits action Imposes O state
Mode M Permits action Prevents action
(mode selected) (mode not selected)
Negate (X-OR) N Complements state No effect
RESET R Affected output reacts No effect
as it would to S=0,
R=1
SET S Affected output reacts No effect
as it would to S=1,
R=0
OR \% Imposes 1 state Permits action
Inter- z Imposes 1 state Imposes O state
connection

9. ADDRESS (A)

Represents address inputs of a device. In particular, memories and similar devices which use addresses to select
specified sections of a multidimensional array. Each address input is labeled with an A, followed by an identifying number
which corresponds to the .address selected by the input. Figure 3 illustrates address dependency notation.

a | A1
a (o] A 0
N 3 b —— A2
C — ] C4 c A3
L..l [_l d— ]ca
d 2,4D A e -1 r
e 2,4D A f
f — E—
9 — h

. (b)
Figure 3. Address Dependency
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INPUTS: In example (a) inputs b and c illustrate address lines which form a binary code address to
select an output.

NOTE

Anytime that the form 3or AO-3is used in an ANSIsymbol, it refers to the binary truth
table. This means that there are four possible conditions (0-3)dependent on the state
of the line. For example, if line a is high and line bis low, then address two (10) will be
active. In other cases, with different dependency notation, it could be mode 2.

a b
0 0 0
1 0 1
2 1 0
3 1 1

The c input is a clock. The d input is a data input. Read the dependency notation as follows: mode 2 (10)
and (,) the clock (4) must be active for data to enter the component.

Example (b) has three separate address lines. Each address is followed by an identifying number. Input e
shows that when input b (identifying number 2) and input d, the clock (4) are active, data can be clocked
into the component.

OUTPUTS: In this example there are no output dependencies. When the appropriate input lines are
addressed, data will appear at the respective output.

10. CONTROL (C)

Control dependency identifies inputs that initiate actions, for example, an edge-triggered clock. These inputs can enable
or disable data inputs of stored elements. An internal 1 state enables the affected inputs.

2 b———d
c 1D c _1.,2[) —— e
d=——1,2D
(a) (b)

Figure 4. Control Dependency

Inputs: In example (a), both a and b are control inputs. They have different identifying numbers to show
that they control different functions of the component. Thus input c is controlled by only input a.

In example (b), input c or d will be enabled dependent on the state of input a. When a is a 1, input ¢ will
be enabled; when it is a O, input d will be enabled. The 2D shows that the affected input will be ANDed
with input b (input b shows AND function).
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Outputs: In example (a) for output d to be active, input b must be enabled (1 state).

In example (b), since no dependency notation is shown, the output is dependent on the inputs. When the
inputs are active, the output is enabled.

11. ENABLE (EN)

Identifies enable inputs. When the EN input is at an internal 1 state, the inputs affected are enabled. When the EN inputis at
its internal O state, the inputs and outputs affected are disabled, open collector outputs are turned off, three-state outputs are
at their normally defined internal logic states but externally exhibit high impedance, and all other outputs (e.g., totem pole
outputs) stand at their internal O states.

a EN1

T TVp—»

¢—Ap 1V}—c

Figure 5. Enable Dependency

INPUT: Input a enables an output in either state. To emphasize this aspect, the signal is shown as two
enable inputs. The second input has the identifying number 1 to show that it is dependent and in this
case a part of EN1. Input d is a data input with dependencies.

OUTPUTS: When input a is low (0), output ¢ is disabled and output b is enabled. When input a is high (1),

output b is disabled and output c is enabled. The inverted triangle by the output indicates that it is a tri-state
output.

12. AND (G)

Two inputs or outputs ANDed together is a common relationship. Traditionally AND gates are drawn as a part of the
component outline with the signal input connected to the gate. G dependency notation describes this relationship as
shown in Figure 6. When an input or output stands at its internal 1 state, all inputs and outputs affected are enabled.

ANSI Block Diagram Traditional

a 1 a —— & a
S P SN = ‘

—_ — b
[+ 1 &

h—— [

N ——— c
(a) (b) (c)

Figure 6. AND Dependency

INPUTS: Example (a) describes a component with two 2-input AND gate. Inputs a and c are dependent
on input b. To show this dependency inputs a and c are labeled with a “1”, which refers to the 1 of input
b. To make input a active, input b must be at a 1 state (high); for input c to be active, input b must be at a
0 state (low).
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OUTPUTS: Although no outputs are shown in the above examples, when a G dependency appears, they
should be read the same way as inputs.

13. MODE (M)

Mode dependency identifies one or more inputs which select the operation mode of a component. When an M
dependency identifies several modes or functions, the appropriate identifying number is placed in the label of the affected
input or output. Each function applying to an input is seperated by a slanted line (/). When the M input or output is at its
internal 1 state, the affected inputs or outputs are enabled.

a——Pcas2—/3+
b o mo a olm o (2/3)4 e
c —1 3 b 1 3 0.4 f
r c N4
2,4/3,5 g
— 2.4p d — G5
1.4D |
—1 140 (b)
(a)

Figure 7. Mode Dependency

INPUTS: In example (a), input a is the control input. It controls three functions. It is a clock for entering
data. In mode 2 it causes data to shift right once and in mode 3 the contents of the register are
incremented by 1 count. Inputs b and ¢ form a binary number. The mode or state which is created
identifies the operation mode of the component. In this case:

Mode O (b=0,c=0), inputs do not affect outputs, so the outputs remain at their existing state
Mode 1 (b=1,c=0), inputs e and f are active, data enters the component

Mode 2 (b-0O,c=1), shifting down and serial loading through input d takes place

Mode 3 (b=c=1), counts up by 1 count per clock pulse

NOTE

Any time that the form 3 or M0O-3 is used in an ANSI symbol, it refers to the
binary truth table. This means that there are four possible conditions (0-3)
dependent on the state of the line. For example, if line a is high and line b is low
then mode 2 (10) will be active.

[}
o

0
1
0
1

w N = O

Input d is enabled in mode 2 when the control (4) is active.

Input e is enabled in mode 1 when the control (4) is active.

Input f is enabled in mode 1 when the control (4) is active.

In example (b), inputs a and b should be combined to represent a binary number. Each binary number
enables a different mode. Input ¢ forms an exclusive OR relationship with any input or output it
modifies. Input d forms an AND relationship with anything it modifies.
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OUTPUTS: In example (a) the outputs are determined by the inputs, so no further dependency notation
is needed.

In example (b), output e may also be read 2,4/3,4. When mode 2 or mode 3 is negated by input c, this
output will be active. Output f is active whenever the mode is not O and negated by input c. When
output g is active, mode 2 is negated by input ¢ or mode 3 is ANDed with input d.

14. NEGATE (N)

Each input or output affected by N inputs or outputs has an exclusive OR relationship with that input or output. When an
N input or output stands at its internal 1 state, the internal logic state of each input and output stands at its internal O

state.

N1

Figure 8. Negate Dependency
INPUT: The a input indicates that there is an exclusive OR relationship.

OUTPUTS: Output b is not affected by input a. Output ¢ has an exclusive OR relationship with input a. If
a=0,thenc=0>b; ifa=1, then c =b.

Table 8. Exclusive OR Truth Table

A B C
o 0o 0
o 1 1
1 (V 1
1 1 0
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15. RESET (R) and SET (S)

SET AND RESET dependencies specify the effect of a combination of R and S elements in a bistable component. R and S
dependencies affect outputs only.

When S input stands at its internal 1 state, the outputs will take on the internal logic states for the combination S=1 and
R=0, regardless of the state of any R input. At an internal O state the S dependency has no effect.

An R input at its internal 1 state causes the outputs to take on the internal logic state for the combination S=0 and R=1,
regardless of any S state input.

a b c d
a S c
0 0 no change
b R N d 0 1 0 1
1 0 1 0
1 1 not specified
a b c d
a St 1] ¢ 0 (0] no change
0 1 0 1
b R 1P—d 1 0 1 0
1 1 1 0
a b c d
a s 1 ¢ 0 o no change
0 1 0 1
b R1 1P>~—d 1 0 1 o0
1 1 c c
a b c d
a s1 2 ¢ 0 o no change
0 1 0 1
b R2 1P>—d 1 0 1 o0
1 1 (o] o
NOTE

o
|

= external O state
external 1 state

—-—
Il

Figure 9. RESET/SET Dependency
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16. OR (V)

V dependency shows a Boolean relationship between inputs and outputs. When a V input or output is at an internal 1
state, all inputs and outputs affected are at their internal 1 state. When a V input or output is at an internal O state, all
inputs and outputs affected are at their normally defined internal logic states.

Figure 10. Or Dependency
INPUT: The a input indicates that there is an OR relationship to the output.

OUTPUT: The a input is ORed with internal state of the b output.

17. TRANSMISSION (X)

Transmission dependency indicates controlled bidirectional connections between affected input and output ports. When
an X input or output is at its internal 1 state, all input and output ports affected are bidirectionally connected and are at

the same internal logic state or analog signal level. When an X input or output is at its internal O state, the connection
associated with this dependency notation is broken.

X1 1/1—_4'9_0

Figure 11. Transmission Dependency
INPUT: Input a indicates that a transmission dependency exists between outputs.

OUTPUT: When input a is at a 1 state, there is a bidirectional internal connection between outputs b
and c. If input a is at a O state there is a bidirectional connection between outputs ¢ and d.

18. INTERCONNECTION (2)

Indicates connections between inputs, outputs, internal inputs, and internal outputs in any combination inside the

symbol. The internal logic state of an input or output affected by a Z input or output remains the same, unless modified by
additional dependency notation.

G1

b—— 122

Figure 12. Interconnection Dependency

INPUTS: Input a indicates an AND relationship. When input a is ANDed with input b there is an internal
connection which will not affect the output state.

10
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OUTPUT: Notice that there is no output dependency, this means that ariy output is dependent on the
inputs. Output c is active if input b makes the internal connection. The output state is the same as the
internal logic state.

19. BISTABLE ELEMENTS

The four types of bistable elements use the dynamic input symbol, the postponed symbol, and dependency notation.
1. Transparent latch inputs are level-operated. The D input is active while the C input is at its internal 1 state.
2. Edge-triggered components accept data from D, J, K, R, or S inputs on the active transition of the C input.

3. Pulse-triggered components require data to be setup before the control pulse starts. The C input is static since
the output is postponed

4. The data-lock-out component is similar to the pulse triggered. The C input is dynamic since after input C goes
through its active transition, the data inputs are disabled and data is not held. The output is postponed until the C

input returns to its initial external level.

Synchronous inputs are identified by their dependency labels (1D, 1J, 1K, 1S, 1R), whereas asynchronous inputs (S,R) are
not dependent on C inputs.

Transparent Latches

1D

—c1 — —tm
c1

11D

Nt

Edge Triggered
Bistable

1D

> C1

—Pcm —

[

AN

Pulse Triggered
Bistable

J
c1
1K

Cm j [ N—

bl L

11
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Data-Lock-Out

Bistable
s
—pem Np— | e
—7P i
—1 1K Y
N

20. MONOSTABLE ELEMENTS

There are two types of monostable elements: retriggerable and non-retriggerable. The first retriggers during the output
pulse. The second can not be retriggered during the output pulse.

21. Retriggerable Monostable

I L—

When the input changes to a 1 state the output changes to or remains at a 1 state. After a period of time characteristic to
the device, the output returns to O state.

22. Non-retriggerable Monostable

When the input changes to 1 state, the output changes to 1 state. The output returns to O state after a period of time
characteristic of the device, regardless of any input variable changes.

23. CODERS

X/Y

X and Y may be replaced by appropriate indications of the code used to represent the information at the inputs and
outputs respectively.

For each input code, the internal input logic state determines an internal value. This value is reproduced by the internal
logic states of the outputs, depending on the output code.

Relationships between internal logic states of inputs and the internal value is indicated one of two ways.

1. Labeling the inputs with numbers, the internal value equals the sum of the weights associated with the inputs at
their internal 1 state.

2. Replacing X with an appropriate indication of the input code and labeling the inputs with characters that refer to
this code.

12
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Relationships between the internal value and the internal logic states of the output are indicated in one of two ways.
1. The output label is a list of numbers which represent the internal values leading to the internal 1-state of the output.
Each number in the list is separated by a slanted line (/). This labeling may be used when Y is replaced by a letter
denoting a type of dependency. If a continuous range of internal values produces the internal 1 state of an output,

this is indicated by two numbers. The beginning and the end of the range are separated by three dots.

2. Replace Y with an appropriate indication of the output code and label the outputs with characters that refer to
this code.

13
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Table 3. General Qualifying Symbols
Symbol Description
& And gate or function.
>1 OR gate or function. The symbol was chosen to indicate that at least one active input is needed to
activate the output.
=1 Exclusive OR. One and only one input must be active to activate the output.
= Logic identity. All inputs must stand at same state.
2k An even number of inputs must be active.
2k+1 An odd number of inputs must be active.
1 The one input must be active.
>ord A buffer or element with more than usual output capability (symbol is oriented in the direction of
signal flow).
T Schmitt trigger; element with hysteresis.
X/Y Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.).
MUX Multiplexer/data selector.
DMUX or DX Demultiplexer.
) Adder.
P-Q Subtracter.
CPG Look-ahead carry generator.
T Multiplier.
COMP Magnitude comparator.
ALU Arithmetic logic unit.
e Retriggerable monostable.
1 Non-retriggerable monostable (one-shot).
_,_91_ Astable element. Showing waveform is optional.
J}Ef_‘_ Synchronously starting astable.
_,.G,_,!.,_ Astable element that stops with a completed pulse.
SRGm Shift register. m = number of bits.
CTRm Counter. m = number of bits; cycle length = 2m.
CTR DIVm Counter with cycle length = m.
ROM Read-only memory.
RAM Random-access read/write memory.
FIFO First-in, first-out memory.

*Not all of the general qualifying symbols have been used in this manual but they are included here for the sake of completeness.

14
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Table 3. General Qualifying Symbols (cont'd.)

Description

Postponed output (of a pulse-triggered flip-flop). The output changes when input initiating
change (e.g., a C input) returns to its initial external state or level.

Bi-threshold input (input with hysteresis).

NPN open-collector or similar output that can supply a relatively low-impedance L level when
not turned off. Requires external pull-up. Capable of positive-logic wired-AND connection.

Passive-pull-up output is similar to NPN open-collector output but is supplemented with a built-
in passive pull-up.

NPN pen-emitter or similar output that can supply a relatively low-impedance H level when not
turned off. Requires external pull-down. Capable of positive-logic wired-OR connection.

Passive-pull-down output is similar to NPN open-emitter output but is supplemented with a
built-in passive pull-down.

3-state output.
Enable input
When at its internal 1-state, all outputs are enabled.
When at its internal O-state, open-collector and open-emitter outputs are off.
Three-state outputs are at normally defined internal logic states and at external high-
impedance state, and all other outputs (e.g., totem poles) are at the internal O-state.
Usual meanings associated with flip-flops (e.g., R = reset, T = toggle)
S
Data input to a storage element equivalent to:
R

Shift right (left) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown.

Counting up (down) inputs, m = 1, 2, 3 etc. If m = 1, it is usually not shown.
Binary grouping. m is highest power of 2.

The contents-setting input, when active, causes the content of a register to take on the
indicated value.

The content output is active if the content of the register is as indicated.

Input line grouping. . . indicates two or more terminals used to implement a single logic input.

e.g., The paired expander inputs of SN7450. x:l:lE

Fixed-state output always stands at its internal 1 state.

15
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Table 3. General Qualifying Symbols (cont’d.)

Description

P LP T LT L

Logic negation at input. External O produces internal 1.

Logic negation at output. Internal 1 produces external O.

Active-low input. Equivalent to —d in positive logic.

Active-low output. Equivalent to b_ in positive logic.

Active-low input in the case of right-to-left signal flow.

Active-low output in the case of right-to-left signal flow.

Signal flow from right to left. If not otherwise indicated, signal flow is from left to right.

Bidirectional signal flow.

POSITIVE NEGATIVE POLARITY
LOGIC LOGIC INDICATION
Pynatmic 1 o not used
inputs | l H
active 0 1 | L
on not used not used ——]__ H

indicated | 1 0 | L
transition 0

1

Nonlogic connection. A label inside the symbol will usually define the nature of this pin.
Input for analog signals.

Internal connection. 1 state on left produces 1 state on right.

Negated internal connection. 1 state on left produces O state on right.

Dynamic internal connection. Transition from O to 1 on left produces transitory 1 state on right.

Internal input (virtual input). It always stands at its internal 1 state unless affected by an
overriding dependency relationship.

Internal output (virtual output). Its effect on an internal input to which it is connected is
indicated by dependency notation.

The internal connections between logic elements abutted together may be indicated by the symbols shown. Each logic
connection may be shown by the presence of qualifying symbols at one or both sides of the common line and if confusion
can arise about the numbers of connections, use can be made of one of the internal connection symbols.

The internal (virtual) input is an input originating somewhere else in the circuit and is not connected directly to a terminal. The
internal (virtual) output is likewise not connected directly to a terminal.

16
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APPENDIX B
HP 18173A
RS-232C/V.24/INTERFACE POD

 messrenser

.
RESBERERE
sRENENRS

Figure B-1. HP 18173A Interface Pod

B-1. INTRODUCTION

The HP 18173A is an RS-232C/V.24 Interface Pod designed to provide the connection between the
HP 4951A Protocol Analyzer and the Data Terminal Equipment (DTE) and/or Data
Circuit-Terminating Equipment (DCE). The HP 18173A is compatible with CCITT V.24 and EIA
RS~-232C electrical, mechanical, functional, and procedural specifications.

This appendix includes information to install, operate, and service the HP 1817 3A.
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B-2. INSTALLATION

To connect the Interface Pod to the HP 4951A Protocol Analyzer, turn off the power and attach the
37 pin connector to the port on the back of the Protocol Analyzer. Tighten the hex screws to ensure
that the cable will not pull off during operation.

CAUTION

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

B-3. OPERATION

Once the Interface Pod cable is installed, all operations are performed from the keyboard. See the
Operating Manual (HP 04951-90003) for procedures.

B-4. PERFORMANCE VERIFICATION

The Performance Verification test is performed by the operator. Follow the procedure described in
paragraph B-5.
B-5. HP 18173A Self Test

Description

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

Set Up
1. Turn on the HP 4951A.
2. Press MORE.
3. Select <SELFTEST>.
4. Select <POD TEST>.
Procedure

1. When the <POD TEST> softkey is pressed, the Interface Pod test will be
automatically performed.

2. If there are no failures, POD TEST PASSED is displayed.



B-6. ADJUSTMENTS

There are no adjustments for the HP 1817 3A.

B-7. REPLACEABLE PARTS
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The following tables and figure give information for ordering replacement parts. Table B-1 is the
Manufacturer’s Code List. Table B-2lists the replaceable parts in alphanumeric order. Information is
given for the Description, Quantity, HP Part Number, and Manufacturers Part Number. Chassis and
mechanical parts are listed in Figure B-2. 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, and a physical
and functional description of the part. Send the order to the nearest Hewlett-Packard office.

Table B-1. HP 18173A Manufacturers Code List

MFR ZIP

NO. MANUFACTURER NAME ADDRESS CODE
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE Wi 53204
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
11236 CTS OF BERNE INC BERNE IN 46711
13606 SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 03301
19701 MEPCO/ELECTRA CORP MINERAL WELLS X 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247




HP 18173A

Appendix B
H2
Reference HP Part |c Qt Descrioti Mfr
: A escription Mfr Part Number
Designation | Number |D Y p Code
H1 1251-2942 7 4 SCR POST LOCK 04486 D204-18-2
H2 2200-0112 3 3 SCR, MCH, 4-40, .5IN 04771 ORDER BY DESCRIPTION
H3 1251-6074 4 1 CONNECTOR-37 PIN 04486 DC375V
H6 0380-T39625 1 STANDOFF 28480 0380-T39625
H7 1251-4946 5 1 CONNECTOR-25 PIN 04486 DB-255V
H8 0380-T39626 2 STANDOFF 28480 0380-T39626
MP1 18173-00001 1 RS-232C PANEL 28480 18173-00001
MP2 5040-4478 5 1 LENS 28480 5040-4478
MP3 4040-2171 (o] 1 HOUSING 28480 4040-2171
w1 18173-61601 3 1 CABLE, INTERCONNECT 28480 18173-61601
w2 18173-61602 5 1 CABLE, RS-232C 28480 18173-61602

Figure B-2. HP 18173A Exploded View

B-4




Table B-2. HP 18173A Replaceable Parts List
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Reference HP Part |c P Mfr
: p r Part Num
Designation | Number |o| QY Description Code Mfr Part Number

Al 18173-60001 8 1 RS-232C INTERFACE POD 28480 18173-60001

A1C1 0180-1746 5 3 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X902082

A1C2 0180-1746 5 CAPACITOR-FXD 15UF+-10% 20VDC TA 56289 150D156X902082

A1C3 0180-1746 5 CAPACITOR-FXD 15UF+10% 20VDC TA 56289 150D156X902082

A1C4 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C5 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C6 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C7 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1C8 0160-5299 9 CAPACITOR-FXD .022UF+-20% 50VDC 02010 MDO11C223MAA

A1CS 0180-1846 6 2 CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 150D225X9035B2

A1C10 0180-1846 6 CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 150D225X9035B2

A1C11 0160-0576 S ? CAPACITOR-FXD ,1UF +-20% S50VDC CER 28480 0160 -0576

A1C12 01600576 S CAPACITOR~FXD ,1UF +-20% S0VDC CER 28480 01600576

A1C13 0160-0576 S CAPACITOR-FXD .1UF +-20X S0VDC CER 28480 0160-0576

A1C14 0160-0576 S CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 01600576

A1C15 0160-0576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576

A1C16 01600576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 268480 01600576

A1C17 0160-0576 S CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 0160-0576

A1C18 0180-3050 8 1 CAPACITOR-FXD 330UF+50-10% 16VDC AL 28480 01803050

AIC19 0160-0576 3 CAPACITOR-FXD .1UF +-20% S0VDC CER 268480 0160-0576

A1C20 0160-0576 S5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576

A1E105 1260-0445 0] 2 CONNECTOR 3-PIN M POST TYPE 03206 65500-109

A1E208 1810-0206 o] CONNECTOR 3-PIN M POST TYPE 02483 750-81-R10K

A1T1 1251-6074 4 1 CONNECTOR 37-PIN F D SUBMINIATURE 28480 1251-6074

AlJ2 1251-4944 5 1 CONNECTOR 25-PIN F D SUBMIN 28480 12514946

AlK1 0490-1354 8 1 RELAY 2C SVDC-COIL 2A 250VAC 28480 0490-1354

A1K2 0490-1383 3 2 RELAY AC SVDC-COIL 2A 250VAC 28480 0490~-1383

A1K3 0490-1383 3 RELAY 4C SVDC-COIL 2A 250VAC 28480 04701383

AlR1 046990556 2 3 RESISTOR .11 1X .125W F TC=0+-100 28480 06990556

AIR2 06990556 2 RESISTOR S.11 1% .125W F TC=0+-100 20480 0699-0556

A1R3 0699-0556 2 RESISTOR S5.11 1% .125W F TC=0+-100 28480 06990556

A1R4 0757-0458 7 1 RESIBTOR S51.1K 1% .125W F TC=0+-100 24546 Ca4-1/8-T0-5112~F

A1RS 0757-0289 2 1 RESISTOR 13.3K 1% ,125W F TC=0+-100 19701 MF4C1/8-T0-1332~F

AlRG 0698-3136 2 1 RESIGTOR 14.7K 1% .12GW F TC=0+-100 24546 C4-1/8-T0-1472-F

A1R7 0698—-3453 2 1 RESISTOR 196K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1963~F

A1RB 0698-3158 4 1 RESISTOR 23.7K 14 .125W F TC=0+-100 24546 C4-1/8-T0--2372-F

A1R9 06983266 S 2 RESISTOR 237K 1% .1235W F TC=0+-100 24346 C4-1/8-T0-2373-F

AIR10 0698-3266 5 RESISTOR 237K 1% .125W F TC=0+-100 24546 C4 1/8-T0-2373-F

AIR11 0757-0460 1 1 RESISTOR 61.9K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6192-F

AlR12 0757-0461 2 1 RESISTOR 68.1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-6812-F

A1R13 0683-1025 9 2 RESISTOR 1K S%Z .25W FC TC=-400/+600 01121 CBp1025

AIR14 0683--1025 k4 RESISTOR 1K 5% .28W FC TC=-400/+600 01121 Cr102%

A1RIS 0757-0462 3 1 RESISTOR 76K 1% .125W F TC=0+-100 24546 C4-1/8-T0-7502-F

AlR16 0698-8820 7 1 RESISTOR 4.64 1% ,125W F TC=0+-100 28480 0698-8820

A1R100 1810-0292 2 1 NETWORK-RES 14--DIP220.0 OHM X 7 01121 314B221

A1R200 1810-0679 9 10 RES NETWK SIP 4 28480 1810-0679

A1R201 1810-0679 9 RES NETWK SIP 4 28480 18100679

A1R202 1810--0679 9 RES NETWK SIP 4 28480 1810-0679

A1R300 1810-0679 9 RES NETWK &IP 4 28480 18100679

AIR301 1810-0679 ? RES NETWK SIP 4 28480 1810~0679

A1R302 1810-0679 9? RES NETWK SIP 4 28480 18100679

A1R400 1810-0679 9 RES NETWK SIP 4 28480 1810-0679

A1R401 1810-0679 9? RES NETWK SIP 4 28480 18100679

A1R402 1810-0206 8 2 NETWORK-RES 8-5IP10.0K OHM X 7 121 208A103

A1RS500 1610-0679 9? RES NETWK SIP 4 28480 18100679

AIRS01 1810-0679 9 RES NETWK SIP 4 28480 18100679

A1R601 168100368 3 1 NETWORK-RES 6-SIP10.0K OHM X § o1121 206A103

AlRG602 1810-0206 8 NETWORK-RES 8 -SIP10.0K OHM X 7 01121 208A103

A1U103 18203007 4 3 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 23480 182¢-3007

A1U201 1826-075% ? 3 IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM339J

A1U301 16826-0759 ? IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM339J

AlU302 1820-3007 4 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 283480 18203007

A1U303 1990-0883 7 1 DISPLAY-LIQ-XTAL 28480 19900883

A1U400 1858-0047 S 1 TRANSTSTOR ARRAY 16-PIN PLSTC DIP 13606 ULN-20 034

A1U401 18260759 9 IC COMPARATOR GP QUAD 14--DIP-C PKG 4713 LM339Y

AlU402 1820-3081 4 1 IC ¥F CMOS/74KC D-TYPE POS-EDGE-TRIG 8480 18203081

A1US03 1820-3007 4 IC CATE CMOS/74HC EXCL-OR QUAD 2-INP 28480 18203007

A1U600 1826-0753 3 2 IC OP AMP LOW--BIAS-H-IMPD GUAD 14-DIP-C 04713 MC34004RL

A1U603 18203373 7 1 IC MV CMDS/74HC MONOSTEL CLEAR DUAL. 284080 1620--3373

A1U700 1826-0753 3 IC OP AMP LOW-RIAS-H-IMPD QUAD 14-DIP-C 04713 MC34004EL

A1U703 1820-3396 4 1 IC GATE CMOS/74HC AND-OR-INV DUAL 2-INP 20480 1820-33%6
0380-0162 1 2 STANDOFF-RVT-ON .75-IN-LG 6-32THD 00000 ORDER BY DESCRIPTION
0380-0332 7 4 STANDOFF-RVT-ON .187-IN-LG 4-40THD 00000 ORDER BY DESCRIPTION

A1XJ400 1251-8360 5 36 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360

A1XJ503 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360

A1XJ504 1251-8360 5 CONNECTOR-SGL CONT PIN .025-IN-BSC-SZ SQ 28480 1251-8360

A1S501 3101-2732 8 1 DIP SWITCH 28480 3101-2732
18173-61601 6 1 BD INTERCONN CBL 28480 18173-61601
1251-7642 4 1 KEYING PLUG 01380 206509-1
1260-0445 0 2 SQUARE PINS, .425 IN LONG 03206 65500-109
1251-2942 7 SCREW LOCK POST 04507 318-15-99-011

B-5
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B-8. SERVICE

The following paragraphs contain service information for the HP 18173A. Included is the Theory of
Operation, RS-232C/V.24 Signal Mnemonics, Troubleshooting, Component Locators, and
Schematics.

B-9. THEORY OF OPERATION

The Interface Pod has the following capabilities:
1. It translates voltages to and from RS-232C and HP 4951A logic levels.
2. It displays EIA line signal status (of selected lines only).

3. The HP 4951A can program the HP 18173A to monitor data lines and simulate
DTE or DCE equipment.

4. The HP 1817 3A automatically identifies itself to the HP 4951A.
5. The breakout box is a part of the Interface Pod.
The HP 1817 3A is connected to the HP 4951A by a 37 pin connector. Connection to the device under

test is through a Y-cable. There are three circuits which control the Interface Pod: the SCC (on HP
4951A Main Board), the Receivers, and the Drivers.

B-10. SCC. The SCC is an I/0 device located on the HP 4951A Main Board that controls all
communications between the HP 4951A and the Interface Pods. The HP 4851A operates in three
modes.

1. Monitor mode, the HP 48951A monitors traffic on a communication line.

2. DTE simulate, the HP 4951A drives the data lines and acts as a terminal.

3. DCE simulate, the HP 4951A drives the data lines and acts as the digital side of a
modem or another piece of Data Circuit-Terminating Equipment.

Interface Pod latch A1U204 and an output signal from A1J1 pins 18, 19, and 37 configure the
Interface Pod for the correct mode of operation.
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B-11. Receivers. Receivers A1U201, A1U301, and A1U401 translate voltage levels from
RS-232C to HP 4951A Protocol Analyzer logic levels. The mark and space thresholds are +0.25 and
+2.75 volts respectively. These thresholds also provide 2.5 volts of hysteresis at the physical
interface lines. The receivers operate correctly over an input voltage range of -15 volts to +25
volts and are protected against voltages between -60 and +90 volts by an input voltage divider
network.

B-12. Drivers. RS-232C drivers A1U600 and A1U700 translate the voltage from HP 4951A logic
levels to RS-232C levels. The outputs are current limited with a series resistor to protect against
driver contentions or unintentional shorts to ground in the power supply. The drivers are connected
to the RS-232C interface via latching relays A1K1, A1K2, and A1K3. The relays are software
controlled through the Interface Pod output latch.

Status of the EIA lines is shown on an LCD display on the Interface Pod. Control Line bar indicators
are turned on when the control line is ON. The transmit and receive clock and data indicators flash at
a 2 Hz rate when edge transitions are detected.

Two of the LCD indicators provide valid mark and space threshold information. RS-232C mark and
space thresholds are 3 and -3 volts respectively. A mark/space LCD detect can be connected to
any incoming EIA line. When the voltage applied to this input is a valid mark or space, the appropriate
indicator turns on. If the voltage is between the two thresholds, neither indicator turns on.
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B-13. RS-232C SIGNAL MNEMONICS

The HP 18173A is designed to accomodate two similar interface standards, the RS-232C and the
V.24. Table B-3 describes RS-232C/V.24 signal mnemonics.

Table B-3. RS-232C/V.24 Signhal Mnemonics

CON- SIGNAL MNEMONICS

NECTOR EIA CCITT HP DESCRIPTION

PIN NO DISPLAY

1 AA 101P Protective Ground

2 BA 103 TD Transmitted Data

3 BB 104 RD Received Data

4 CA 105 RTS Request To Send

) CB 106 CTS Clear To Send

6 CcC 107 DSR Data Set Ready

7 AB 102 GND  Signal Ground

8 CF 109 CD Carrier Detect (Received
Line Signal Detector

9 unassigned

10 unassigned

11 unassigned

12 SCF 122 SCD Secondary Carrier Detect

13 SCB 121 SCS Secondary Clear to Send

14 SBA 118 STX Secondary Transmitted Data

15 DB 114 TC Transmit Signal Elements
Timing (transmit clock)

16 SBB 119 SRX(SRD) Secondary Received Data

17 DD 115 RC Receiver Signal Element
(Receive Clock)

18 unassigned

19 SCA 120 SRS Secondary Request to Send

20 CD 108.2 DTR Data Terminal Ready

21 CG 110 SQ Signal Quality

22 CE 125 RI Ring Indicator

23 CH/CI 111/112 DSR CH=Data Signal Rate
Selector, DTE
Cil=Data Signal Rate
Selector, DCE

24 DA 113 XTC Transmit Signal Element
Timing (DTE source)

25 unassigned
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B-14. TROUBLESHOOTING

Before troubleshooting the HP 18173 Interface Pod, verify that the HP 4951A is functioning correctly.
To verify operation follow the procedure below.

1. Turn on the HP 4951A.

2. Press MORE.

3. Select <SELF TEST>.

4. Select <LOOP>.

5. If there are any failures, repair then repeat the test. If there are no failures, proceed
to step 6.

8. Select <POD> and look for failures.
7. Turn off HP 4851A and connect the following jumpers for the DCE test:
RD to TD
DSR to DTR
CTS to RTS
a. For the DTE test connect the following jumpers:
CTS to RTS and CD
8. If the POD test has any failures, enter the following program to isolate the part of the
circuit needing repair.
B-15. SET UP

1. Press EXIT twice to return to the Top Level Menu.

2. Input the program in Table B-4. Press indicates that the key is on the keyboard and
select indicates a softkey.
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Table B-4. DCE Test Program

Select RESET

SIMULATE

DCE
Press MORE
Select SET LEAD

CTS

OFF

AND THEN
Press MORE
Select SET LEAD

DSR

OFF

AND THEN
Press MORE
Select SET LEAD

CD

OFF

AND THEN

SEND
Type in CTS OFF
Press RTN

Select NEXT BLOCK
Press MORE
Select SET LEAD

CTS

ON

AND THEN
Press MORE
Select SET LEAD

DSR

ON

AND THEN
Press MORE

SET LEAD

CD

ON

AND THEN

SEND
Type in CTS ON
Press RTN




Table B-4. DCE Test Program (continued)
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Press
Select
Press
Select
Type in
Press
Select

Type in
Press

RTN

AND THEN
MORE

WAIT

500

RTN

NEXT BLOCK
WHEN TRIG
LEAD

CTS

ON

THEN GOTO
Block 1
RTN

B-16. PROCEDURE

1. Press EXIT/Halt.

2. Select <RUN MENU>.

3. Select <SIMULATE>.

B-17. TROUBLESHOOTING

1. All of the lines on the CRT should be active:

2. Check the LCD display. All of the segments should be active except —-, ON, and OFF.
(--is never active).

a. If there are any segments not turned on, troubleshoot that part of the HP 18173A
circuitry.

3. If aDTE problem is suspected, enter the program for DTE troubleshooting.

a. All of the lines on the CRT should be active except CD, ON & OFF.

b. All LCDs should turn on except DCE.

c. If there are any other segments not turned on, troubleshoot that part of the HP
1817 3A circuitry (except —-, on, and off).

B-18. SET UP

1. Press EXIT twice to return to the Top Level menu.

2. Enter the program in Table B-5.
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Table B-5. DTE Test Program

Select

RESET
SET UP
SIMULATE

Use the Cursor Up key to scroll to the DTE clock setup

Select
Press

Press
Select

Press
Select

Type in
Press

Select
Press
Select

Press
Select

Type in
Press

Select
Press
Select
Type in
Press

DTE
EXIT/(Halt)

MORE
SET LEAD
RTS

OFF

AND THEN
MORE
SET LEAD
DTR

OFF

AND THEN
SEND
RTS OFF
RTN

NEXT BLOCK
MORE
SET LEAD
AND THEN
RTS

ON

MORE
SET LEAD
AND THEN
DTR

ON

SEND
RTS ON
RTN

AND THEN
MORE
WAIT

500

RTN
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Table B-5. DTE Test Program (Continued)

Select NEXT BLOCK
WHEN TRIG
LEAD
RTS
ON
THEN GOTO
Type in block 1
Press RTN

B-19. PROCEDURE
1. PRESS EXIT/Halt.
2. Select <RUN MENU>.

3. Select <SIMULATE>.

B-20. TROUBLESHOOTING
1. The inputs to A1UB00 and A1U700 should be at TTL levels (between 0 and +5 volts).
2. The outputs from A1UB00 and A1U700 should be RS-232C levels (+-12 V).

3. The inputs and outputs of all other circuits should be at TTL levels. Check for correct
amplitudes and pulsing signals in all cases.

4. To check the OFF LCD, connect -12VTP to the MARK/SPACE TP. The off
LCDsegment should turn on.

5. To check the ON LCD, short ground pin 7 on the Breakout Box to pin 11, A1U401. The
ON LCD segment should turn on.

6. A1U400, the relay circuit pulses only once, indicating that the entered program is
latched in.

7. If the problem is in the Monitor program, ignore A1UB00 and A 1U700.
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APPENDIX C
HP 18174A

RS-449 INTERFACE POD

Figure C-1. HP 18174A Interface Pod

C-1. INTRODUCTION

The HP 18174A is an RS-449 Interface Pod designed to provide the connection between the HP
4951A Protocol Analyzer and Data Terminal Equipment (DTE) and/or Data Circuit-Terminating
Equipment (DCE). The HP 18174A is compatible with EIA RS-449/422A/423A electrical, mechanical,
functional, and procedural specifications.

This appendix includes information to install, operate, and service the HP 18174A.
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C-2. INSTALLATON

To connect the Interface Pod to the HP 4951A Protocol Analyzer, turn the power off and attach the
37 pin connector to the port on the back of the Protocol Analyzer. Tighten the hex screws to ensure
that the cable will not pull off during operation.

CAUTION

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

C-3. OPERATION

Once the Interface Pod is installed, all operations are performed from the keyboard. See the
Operating Manual (HP 04951-90003) for procedures.

C-4. PERFORMANCE VERIFICATION

The Performance Verification test is performed by the operator. Follow the procedure described in
paragraph C-5.
C-5. HP 18174A SELF TEST

Description

This test has two parts: a check that there is an Interface Pod connected to
the Protocol Analyzer and verification that the lines work.

Set Up
1. Turn on the HP 4851A.
2. Press MORE.
3. Select <SELFTEST>.
4. Select <PODTEST>.
Procedure

1. When the <POD TEST> softkey is pressed, the Interface Pod test is
automatically performed.

2. If there are no failures POD TEST PASSED will be displayed.



C-6. ADJUSTMENTS

There are no adjustments for the HP 18174A.

C-7. REPLACEABLE PARTS

HP 18174A
Appendix C

The following tables and figure give information for ordering replacement parts. Table C-1 is the
Manufacturer’'s Code List. Table C-2 iists the replaceable parts in alphanumeric order. Information is

given for the description, Quantity, HP Part Number, and Manufacturers Part Number.

Chassis and

mechanical parts are listed in Figure C-2. 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, and a physical
and functional description of the part. Send the order to the nearest Hewlett-Packard office.

Table C-1. HP 18174A Manufacturers Code List

MFR ZIP

NO. MANUFACTURER NAME ADDRESS CODE
00000 ANY SATISFACTORY SUPPLIER
01121 ALLEN-BRADLEY CO MILWAUKEE wi 53204
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX AZ 85008
11236 CTS OF BERNE INC BERNE IN 46711
13606 SPRAGUE ELECT CO SEMICONDUCTOR DIV CONCORD NH 03301
19701 MEPCO/ELECTRA CORP MINERAL WELLS X 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD PA 16701
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO CA 94304
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
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Reference HP Part |c| P Mfr
: A t Descri n
Designation | Number |D 4 ptio Code Mfr Part Number
H1 2200-0112 3 1 SCR-MCH, 4-40, .5IN 04771 ORDER BY DESCRIPTION
H2 1251-2942 7 4 SCREW POST LOCK 04486 020418-2
H3 1251-6074 4 2 CONNECTOR-37 PIN 04486 DC37SV
H4 0380-T39625 1 STANDOFFS 28480 0380-T39625
H7 0380-T39626 2 STANDOFF 28480 0380-T39626
MP1 5040-4478 5 1 LENS 28480 5040-4478
MP2 18174-00001 3 1 RS-449 PANEL 28480 18174-00001
MP3 4040-2171 o] 1 HOUSING 28480 4040-2171
w1 18174-61601 8 1 RS-449 CABLE 28480 18174-61601

Figure C-2. HP 18174A Exploded View

c-4




Table C-2. HP 18174A Replaceable Parts List
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Reference HP Part |c| o P Mfr
. p t Description Mfr Part Number
Designation | Number (o] =YY p Code
Al 18174-60001 | 9 1 RS5--449 INTERFACE POD 28480 18174-60001
Al1C1 01801846 6 2 CAPACITOR-FXD 2.2UF+-107Z 35VDC TA 56289 150D225X9035R2
A1C2 01801846 6 CAPACITOR-FXD 2.2UF+-10% 35VDC TA 56289 150D225XF035R2
A1C3 0180-1746 ) 2 CAPACITOR-FXD 15UF+-10Z 20VDC TA 56289 150D156X9020E2
AIC4 01801746 5 CAPACITOR-FXD 1S5UF+-10% 20VDC TA 56289 150D156X902082
A1CS 0160-0576 ] 3 CAPACITOR-FXD ,1UF +-20% S0VDC CER 20480 0160~-0576
AlCe 0160-0576 5 CAPACITOR-FXD ,1UF +-20% S0VDC CER 28480 0160-0576
Al1C7 01600576 5 CAPACITOR-FXD .1UF +-20% S0VDC CER 28480 0160-0576
A1DS1 1990-0883 7 1 DISPLAY-LIQ-XTAL. 28480 1990-0883
A1J1 12516074 4 2 CONNECTOR 37-PIN F D SUEMINIATURE 28480 12516074
A1J2 1251-6074 4 CONNECTOR 37-PIN F D SUBMINIATURE 28480 1251-6074
A1R1 06983266 G 2 RESISTOR 237K 1% .125W F TC=0+-100 24544 C4-1/8-T0-2373~F
A1R2 06983266 S RESISTOR 237K 1% .125W F TC=0+-100 24546 C4--1/8-T0-2373~F
A1R3 06990556 2 2 RESISTOR S.11 1% .125W F TC=0+-100 28480 06990556
A1R4 06970556 2 RESISTOR S5.11 1% ,125W F TC=0+-100 28480 0699--0556
A1RS 0757-0442 ? 2 RESISTOR 10K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1002-F
AlRS 0757-0442 ? RESISTOR 10K 1X .125W F TC=0+-100 24546 C4-1/8-T3-1002-F
A1R201 1810-0680 2 10 RES NETWK SIP 2 28480 1810-0680
A1R2D2 1810--0680 2 RES NETWK 6IP 2 28480 1810-0680
A1R203 18100680 2 RES NETWK SIP 2 28480 18100680
A1R204 1810-0368 3 1 NETWORK-RES 6-SIP10,0K OHM X 5 01121 206A103
A1R301 18100680 2 RES NETWK SIP 2 28480 18100680
AIR302 1810-05680 2 RES NETWK SIP 2 28480 18100680
A1R303 18100680 2 RES NETWK SIP 2 28480 18100680
A1R304 1810-036% 4 2 NETWORK-RES 6 -SIP100,.0K OHM X S 11236 750 -61-R100K
A1RAD1 1810—-0680 2 RES NETWK SIP 2 28480 1810-0680
A1IRAD2 1810-0680 2 RES NETWK SIP 2 28480 1810-0680
A1R403 18100680 2 RES NETWK SIP 2 28480 18100680
A1RA404 1810-0680 2 RES NETWK SIP 2 28480 1810-0680
A1RA405 18100369 4 NETWORK-RES 6-SIP100.0K OHM X 5 11236 750-61-R100IK
A1U100 1820-3373 7 1 IC MV CMOS/741C MONOSTEL CLEAR DUAL 28480 1820-3373
A1U101 18203396 4 1 IC GATE CMOS/74HC AND-OR--INV DUAL 2 INP 284860 18203396
A1U103 1820-3081 4 1 IC FF CMOS5/74HC D-TYPE POS-EDGE-TRIG 28480 18203081
Al1U104 1820--3007 4 3 IC GATE CMOS/74HC EXCL~OR QUAD 2-INP 28480 18203007
A1U200 1826-0759 4 3 IC COMPARATOR CGP QUAD 14--DIP-C PKG 04713 LM33?T
A1U202 1820-2831 0 3 ICD 75174 DRIVER 28480 1820-2831
A1U300 1826-0759 ? IC COMPARATOR GP GUAD 14-DIP-C PKG 04713 LM339T
A1U302 1920-2831 L] ICD 75174 DRIVER 28480 1820~-2831
A1U400 1826-0739 ? IC COMPARATOR GP QUAD 14-DIP-C PKG 04713 LM339T
A1U402 18202831 0 ICD 75174 DRIVER 28480 1820-26831
A1U403 1820-3007 4 IC CATE CMO3/74HC EXCL-OR QUAD 2-INP 28480 18203007
A1U404 18203007 4 IC GATE CMOS/74HC EXCL-OR QUAD 2-INP 28480 1820-3007
0380-0332 7 4 STANDOFF-RVT-ON .187-IN-LG 4-40THD 00000 ORDER BY DESCRIPTION
1251-2942 7 4 SCREW POST LOCK 28480 1251-2942
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C-8. SERVICE

The following paragraphs contain service information for the HP 18174A. Included is Theory of
Operation, RS-449 Signal Mnemonics, Troubleshooting, Component Locators, and Schematics.

C-9. THEORY OF OPERATION

The HP 4951A operates in three modes.
1. Monitor mode: The HP 4951A monitors traffic on a communication line.
2. DTE simulate: The HP 4951A drives the data lines and acts as a terminal.

3. DCE simulate: The HP 4951A drives the data lines and acts as the digital side of a
modem or another piece of Data Circuit-Terminating Equipment.

The Interface Pod is configured for the correct mode of operation by interface Pod latch A1U204 and
output signals from pins 18, 19, and 37 of the connector between the Interrface Pod and the Protocol
Analyzer.
The RS-449 Interface Pod has the following capabilities.

1. Translates voltages to and from RS-449 and HP 4951A logic levels.

2. Displays EIA line signal status (of selected lines only)

3. Programmable for monitoring and DTE or DCE simulation.

4. Identifies the type of Interface Pod connected to the HP 4951A.

5. Supports differentially driven category | circuits.

C-10. SCC. The SCC is an I/O device located on the HP 4951A Main Board that controls all
communications between the HP 4851A and the Interface Pods.

Drivers A1U1 and A1U2 convert the signal from single ended logic levels to a differential voltage
waveform. These drivers are tristate devices and need no relays to isolate them from the interface
when in the monitor mode.
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Receivers A1U10 and A1U11 operate over a common mode voltage range from -7 to +7 volts and
require a minumum differential of 200 mvolts to change states. They maintain operation over a
differential voltage range from 200 mvolts to 6 volts; however, the positive common mode signal
voltage cannot exceed the RS-449 specification of 10 volts. A1U10 and A1U11 are protected by
divider resistors from signal levels up to 12 volts.

The EIA status of the selected interface lines is displayed on a bargraph LCD. Clock and data

indicators are flashed at a 2Hz rate when line state transitions are detected. Table C-3 lists these
RS-449 lines.

Table C-3. RS-449 Description

TR Terminal Ready
DM Data Mode

RS Request to Send
CS Clear to Send
RR Receiver Ready
SD Send Data

RD Receive Data
RT Receive Timing
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Table C-4. RS-449 Signal Mnemonics
CON- RS-449
NECTOR 4951A DESCRIPTION
PIN DISPLAY MNEMONICS
NO.
1 open open
2 Si Sl Signaling-rate Indicator
3 open open
* 4 DTE SDa Send Data (a)
5 ST STa Send Timing (a)
* 6 DCE RDa Receive Data (a)
* 7 RS RSa Request to Send (a)
8 RT RTa Receive Timing (a)
* 9 CS CSa Clear to Send (a)
10 open open
* 11 DM DMa Data Mode (a)
12 TR TRa Terminal Ready (a)
* 13 RR RRa Receiver Ready (a)
14 RL RL Remote Loopback
15 IC IC Incoming Call '
16 SF SF/SR Select Frequency/
Signaling-rate Selector
17 TT TTa Terminal Timing (a)
18 open open
19 SG Signal Ground
20 RC Receive Common
21 open open
22 DTE SDb Send Data (b)
23 ST STb Send Timing (b)
24 DCE RDb Receive Data (b)
25 RS RSb Request to Send (b)
26 RT RTb Receive Timing (b)
27 CS CSb Clear to Send (b)
28 IS 1S Terminal in Service
29 DM DMb Data Mode (b)
30 TR TRb Terminal Ready (b)
31 RR RRb Receiver Ready (b)
32 SS SS Select Standby
33 SQ SQ Signal Quality
34 open open
35 TT TTb Terminal Timing (b)
36 open open
37 SC Send Common

*Indicates lines which parameters can be selected from HP 4951A screen.
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C-10. TROUBLESHOOTING

Before troubleshooting the HP 18174A Interface Pod, verify that the HP 4951A is functioning
correctly. To verify operation follow the procedure below.

1. Turn on the HP 48951A.
2. Press MORE.

3. Select <SELF TEST>.
4. Select <LOOP>.

5. If there are any failures, repair then repeat the test. If there are no failures, proceed
to step 6.

6. Select <POD> and look for failures.

7. If the POD test shows any failures, enter the program in paragraph C-11 under SET
UP to isolate the part of the circuit needing repair.

C-11. SET UP
1. Press EXIT twice to return to the Top Level Menu.

2. Input the program in Table C-5. Press indicates that the key is on the keyboard and
select indicates a softkey.
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Table C-5. DCE Test Program

Select

Press
Select

Press
Select

Press
Select

Type in
Press

Select
Press

Press
Select

Press

Type in
Press

RESET
SIMULATE
DCE
MORE
SET LEAD
CS

OFF

AND THEN
MORE
SET LEAD
DM

OFF

AND THEN
MORE
SET LEAD
RR

OFF

SEND

CS OFF
RTN

NEXT BLOCK
MORE

SET LEAD
CS

ON

AND THEN
MORE

SET LEAD
DM

ON

AND THEN
MORE

SET LEAD ON
RR

ON

AND THEN
SEND

CS ON

RTN
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Table C-5. DCE Test Program (Continued)

Select
Press
Select
Type in
Press
Select

Type in
Press

AND THEN
MORE

WAIT

500

RTN

NEXT BLOCK
WHEN TRIG
LEAD

Cs

ON

THEN GOTO BLOCK
1

RTN

C-12. PROCEDURE

1. Press EXIT.

2. Select <RUN MENU>.

3. Select <SIMULATE>.

C-13. TROUBLESHOOTING

1. All of the lines on CRT should be active except DTE & RS.

2. Check the LCD display. All of the segments should be active except SD, RS, and TR

(---is never active).

a. If there are any other segments not lit, troubleshoot that part of the HP 18174A

circuitry.

3. if aDTE problem is suspected, enter the program for DTE.

a. All of the lines on the CRT should be active except DCE, CS, DM, and RR.

b. All LCDs should turn on except RD, RT, CS, DM, and RR.

c. If there are any other segments not turned on, troubleshoot that part of the HP
18174A circuitry (except SD, RS, TR and ---).

C-14. SET UP

1. Press EXIT twice to return to the Top Level Menu.

2. Select the following sequence of softkeys to load the DTE test program in Table C-6.
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Table C-6. DTE Test Program

Select

MORE
RESET
SIMULATE

Use the Cursor Up key to scroll to the DTE clock setup

Select
Press
Select

Press
Select

Type in
Press

Select
Press
Select

Press
Select

Type in
Press

Select
Press
Select
Type in
Press

DTE
EXIT/(Halt)
SIMULATE
DTE
MORE
SET LEAD
RS

OFF

AND THEN
MORE
SET LEAD
TR

OFF

AND THEN
SEND

RS OFF
RTN

NEXT BLOCK
MORE
SET LEAD
RS

ON

AND THEN
MORE
SET LEAD
TR

ON

AND THEN
SEND

RS ON
RTN

AND THEN
MORE
WAIT

500

RTN
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Table C-5. DCE Test Program (Continued)

Select NEXT BLOCK
WHEN TRIG
LEAD
RS
ON
THEN GOTO
Type in block 1
Press RTN
Press EXIT/(Halt)

C-15. PROCEDURE
1. Press EXIT/(Halt).
2. Select <RUN MENU>.

3. Select <SIMULATE>.

C-16. TROUBLESHOOTING
1. Only DTE and RS lines are active on the CRT.
2. LCD segments RD, RT, CS, DM, and RR are not active on display.

3. The inputs to A1U202, A1U302, and A1U402 should be at TTL levels (between O and 5
volts).

4. The outputs to A1U202, A1U302, and A1U402 should be RS-449 levels
(+- 12V).

5. The inputs and outputs of all other circuits should be at TTL levels. Check for correct
amplitudes and pulsing signals.

6. If the problem is in the Monitor program, ignore A1U202, A1U302, and A 1U700.
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APPENDIX D

HP 18180A
RS-232C/V.24/RS-449 INTERFACE POD

ssnensssnes
esnsnene

He punc/v e

Figure D-1. HP 18180A Interface Pod

D-1. INTRODUCTION

The HP 18180A is an RS-232C/V.24/RS-449 Interface Pod designed to provide the connection
between the HP 4951A Protocol Analyzer and the Data Terminal Equipment (DTE) and/or Data
Circuit-Terminating Equipment (DCE). The HP 18180A contains both the HP 18173A and the HP
18174A Interface Pods. For descriptions, refer to Appendixes B and C.

This appendix includes information to install, operate, and service the HP 18180A.
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D-2. INSTALLATION

To connect the Interface Pod to the HP 4951A Protocol Analyzer, turn the power off and attach the
37 pin connector to the port on the back of the Protocol Analyzer. Tighten the hex screws to ensure
that the cable will not pull off during operation.

CAUTION

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

D-3. OPERATION

Once the Interface Pod is installed, all operations are performed from the keyboard. See the
Operating Manual (HP 04951-90003) for procedures.

D-4. PERFORMANCE VERIFICATION

The Performance Verification test is performed by the operator. Follow the procedure described in
paragraph D-5.

D-5. HP 18180A SELF TEST
Description

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

Set Up
1. Turn on the HP 48951A.
2. Press MORE>.
3. Select <SELFTEST>.
4. Select <PODTEST>.
Procedure

1. When the <POD TEST> softkey is pressed, the Interface Pod test is
automatically performed.

2. If there are no failures, POD PASSED is displayed.
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D-6. ADJUSTMENTS

The HP 18180A needs no adjustments.

D-7. REPLACEABLE PARTS

To order replacement parts refer to Appendix B for RS-232C/V.24 components and to Appendix C
for RS-448 components. Chassis and mechanical parts are listed in Figure D-2. 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, and a physical
and functional description of the part. Send the order to the nearest Hewlett-Packard office.

Table D-1. Replaceable Parts List

Reference HP Part |c Qt D " Mfr
: A escription Mfr Part Number
Designation Number |D 4 p Code

18180 4 1 RS-232C/RS-449 INTERFACE POD 28480 18180

4040-2171 o] 1 HOUSING 28480 4040-2171

18173-60001 8 1 RS232 POD ASSY 28480 18173-60001

18173-61602 7 1 RS232 CBL 28480 18173-61602

18174-60001 9 1 RS449 PC ASSY 28480 18174-60001

18174-61601 7 1 RS449 CBL 28480 18174-61601

18180-00001 1 1 RS232/449 PANEL 28480 18180-00001

D-8. SERVICE

The HP 18180A contains both the RS-232C/V.24 and the RS-449 Interface Pods. Service
information and schematics are located in Appendix B for RS-232C/V.24 side of the Interface Pod
and Appendix C for the RS-449 side of the Interface Pod.
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MP3

MP2
oL Mfr

Reference HP Part ic| o, Description Code Mfr Part Number
Designation | Number (D
H1 2200-0112 3 3 SCR-MCH, 4-40, .5IN 04771 ORDER BY DESCRIPTION
H2 1251-2942 7 8 SCR POST LOCK 04486 10204-18-2
H3 1251-6074 4 3 CONNECTOR-37 PIN 04486 DC375v
H4 0380-T39625 1 STANDOFF 28480 0380-T39625
H7 1251-4946 5 1 CONNECTOR-25 PIN 04486 DB-255V
H8 0380-T39626 2 STANDOFF 28480 0380-T39626
MP1 5040-4478 5 2 LENS 28480 5040-4478
MP2 4040-2171 o 1 HOUSING 28480 4040-2171
MP3 18180-00001 5 1 RS-232C/RS-449 PANEL 28480 18180-00001
w1 18174-61 601 8 1 CABLE, RS-449 28480 18174-61601
w2 18173-61601 3 1 CABLE, INTERCONNECT 28480 18173-61601
w3 18173-61602 5 1 CABLE, RS-232C/V.24 28480 18173-61602

Figure D-2. HP 18180A Exploded View
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