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REPORTING OF ERRORS

You can improve this manual by recommending improvements using DA Form 2028-2 located in
the back of the manual. Simply fear out the self-addressed form, fill it out as shown on the
sample, fold it where shown, and drop it in the mail.

If there are no blank DA Forms 2028-2 in the back of your manual, use the standard DA Form 2028
(Recommended Changes to Publications and Blank Forms) and forward to Commander, US Army
Communications and Electronics Materiel Readiness Command, ATTN: DRSEL-ME-MQ, Fort
Monmouth, NJ 07703.

In either case areply will be forwarded direct to you.

SERIAL NUMBERS
This manual applies directly to instruments with serial numbers prefixed 1704.

This manual is an authentication of the manufacturer's commercial literature which, through usage, has been found to
cover the date required to operate and maintain this equipment. Since the manual was not prepared in accordance with
military specifications and AR 310-3, the format has not been structured to consider levels of maintenance.



SAFETY PRECAUTIONS
A periodic review of safety precautions in TB 385-4 is recommended. When the equipment is
operated with covers removed while performing maintenance, DO NOT TOUCH exposed
connections or components. MAKE CERTAIN you are not grounded when making connections or
adjusting components inside the power supply.

WARNING
HIGH VOLTAGE is used during the performance of maintenance as instructed in this manual.
DEATH ON CONTACT may result if personnel fail to observe safety precautions.

WARNING
DO NOT ATTEMPT to make internal connections or adjustments unless another person, capable
of performing first aid, is present.

WARNING
For electric shock protection, use only extension cords and power receptacles with a safety-
ground connector, or otherwise connect the chassis to a safety ground system.

CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published specifications at the time of shipment from the
factory. Hewlett-Packard Company 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 AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and workmanship for a period of one year from the
date of shipment. Hewlett-Packard will, at its option, repair or replace products which prove to be defective during the
warranty period provided they are returned to Hewlett-Packard, and provided the preventive maintenance procedures in
this manual are followed. Repairs necessitated by misuse of the product are not covered by this warranty. NO OTHER
WARRANTIES ARE EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT PACKARD IS NOT LIABLE FOR
CONSEQUENTIAL DAMAGES.

Service contracts or customer assistance agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the back
of this manual.
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SAFETY CONSIDERATIONS
GENERAL

This is a Safety Class | instrument. This instrument has been designed and tested according to IEC Publication 348,
"Safety Requirements for Electronic Measuring Apparatus."

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to the available line voltage and the
correct fuse is installed (see [Secfion 1T). 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 fuseholders
must be avoided.

SERVICE

Although this instrument has been designed in accordance with international safety standards, this manual contains
information, cautions, and warnings which must be followed to ensure safe operation and to retain the instrument in safe
condition.  Service and adjustments should be performed only by qualified service personnel. 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.

Whenever it is likely that the protection has been impaired, the instrument must be made inoperative and be secured
against any unintended operation.

Vi
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WARNING
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.

WARNING
BEFORE SWITCHING ON THE INSTRUMENT, THE PROTECTIVE EARTH TERMINALS OF THE
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
THE USE OF AN EXTENSION CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR
(GROUNDING).

WARNING
THE SERVICE INFORMATION FOUND IN THIS MANUAL IS OFTEN USED WITH POWER SUPPLIED
AND PROTECTIVE COVERS REMOVED FROM THE INSTRUMENT. ENERGY AVAILABLE AT MANY
POINTS MAY, IF CONTACTED, RESULT IN PERSONAL INJURY.

CAUTION
BEFORE SWITCHING ON THIS INSTRUMENT:

1. MAKE SURE THE INSTRUMENT IS SET TO THE VOLTAGE OF THE POWER SOURCE.

2. ENSURE THAT ALL DEVICES CONNECTED TO THIS INSTRUMENT ARE CONNECTED TO THE
PROTECTIVE (EARTH) GROUND.

3. 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.)

4. 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.

vii
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SECTION O
INTRODUCTION

0-1. SCOPE

a. This manual describes Signature Analyzer TS-

3791/U (fig._1-I) and provides maintenance instructions.
Throughout this manual, TS-3791/U is referred to as the
Hewlett Packard (HP) Model 5004A Signature Analyzer.
0-2. INDEXES OF PUBLICATIONS.
a. DA Pam 3104. Refer to the latest issue of DA
Pam 310-4 to determine whether there are new editions,
changes, or additional publications pertaining to the
equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are modification work orders
(MWQ's) pertaining to the equipment.

0-3. FORMS AND RECORDS.

a. Reports of Maintenance and Unsatisfactory
Equipment. Maintenance forms, records, and reports
which are to be used by maintenance personnel at all
maintenance levels are listed in and prescribed by TM
38-750.

b. Report of Packaging and Handling Deficiencies.
Fill out and forward DD Form 6 (Packaging Improvement
Report) as prescribed in AR 70058/NAVSUPINST
4030.29/AFR 71-13/MCO P4030.29A and DLAR 4145.8.

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

Report (DISREP) (SF 361) as prescribed in AR 55-
38/NAVSUPINST 4610.33B/AFR 7518/MCO P4610.19C
and DLAR 4500.15.

0-4. REPORTING EQUIPMENT
RECOMMENDATIONS (EIR).

IMPROVEMENT

EIR’s will be prepared using SF 368 (Quality Deficiency
Report). Instructions for preparing EIR’s are provided in
TM 38-750, the Army Maintenance Management
System. EIR’s should be mailed direct to Commander,
US Army Communication and Electronics Materiel
Readiness Command, ATTN: DRSEL-ME-MQ, Fort
Monmouth, NJ 07703. A reply will be furnished direct to
you.

0-5. ADMINISTRATIVE STORAGE.

Administrative storage of equipment issued to and used
by Army activities shall be in accordance with TM 740-
90-1 and[paragraph 2-8|

0-6. DESTRUCTION OF ARMY ELECTRONICS
MATERIEL.

Destruction of Army electronics materiel to prevent
enemy use shall be in accordance with TM 750-244-2.
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Figure 1-1. Model 5004A Signature Analyzer
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This operating and service manual contains information needed to operate, test, and service the Hewlett-Packard
Model 5004A Signature Analyzer. [Eigure 1-1 shows the 5004A.

1-3. SAFETY CONSIDERATIONS

1-4. The 5004A Signature Analyzer is a Safety Class | instrument. This instrument has been designed according to
international safety standards.

1-5. This operating and service manual contains information, cautions, and warnings which must be followed by the user
to ensure safe operation and keep the instrument in safe condition.

1-6. OPTIONS (LINE VOLTAGES)

1-7. Options for the 5004A are the four possible line voltage settings for the instrument. (Any 5004A may be set for any of
the four line voltages, but the cabinet must be opened to change the line voltage setting.) The four option numbers are the
same as the corresponding line voltages: 100, 120, 220, and 240, (e.g., Option 120 is for 120 Volt line supply). The
procedure to change the line voltage setting is given in[Section V]

1-8. INSTRUMENTS COVERED BY MANUAL

1-9. Attached to the instrument is a serial number plate. The serial number is in the form: 0000A00000. It is in two parts;
the first four digits and the letter are the serial prefix and the last five digits are the suffix. The prefix is the same for all
identical instruments; it changes only when a change is made to the instrument. The suffix however, is assigned
sequentially and is different for each instrument. The contents of this manual apply to instruments with the serial number
prefix(es) listed under SERIAL NUMBERS on the title page.

1-10. Aninstrument manufactured after the printing of this manual may have a serial number prefix that is not listed on the
title page. This unlisted serial number prefix indicates the instrument is different from those described in this manual. The
manual for this newer instrument is accompanied by a yellow Manual Changes supplement. This supplement contains
"change information” that explains how to adapt the manual to the newer instrument.

1-11. In addition to change information, the supplement may contain information for correcting errors in the manual. To
keep this manual as current and accurate as possible, Hewlett-Packard recommends that you periodically request the
latest Manual Changes supplement. The supplement for this manual is identified with the manual print date and part
number, both of which appear on the manual title page. Complimentary copies of the supplement are available from
Hewlett-Packard.

1-12. For information concerning a serial number prefix that is not listed on the title page or in the Manual Changes
supplement, contact your nearest Hewlett-Packard office.

1-13. SPECIFICATIONS

1-14. Overall specifications for the 5004A are given in [Table 1-1
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Table 1-1. Specifications

DISPLAY:
Signature: Four-digit hexadecimal. Characters 0,1,2,3,4,5,6,7,8,9,A,C,F,H,P,U.
GATE, UNSTABLE SIGNATURE indicators: Panel Lights. Stretching: 100 milliseconds.
Probe-tip indicator: Light indicates high, low, bad-level, and pulsing states.
Minimum pulse width: 10 nanoseconds. Stretching: 50 milliseconds.
PROBABILITY OF CLASSIFYING CORRECT DATA STREAM AS CORRECT: 100%.
PROBABILITY OF CLASSIFYING FAULTY DATA STREAM AS FAULTY: 99.998%.
MINIMUM GATE LENGTH: One clock cycle.
MINIMUM TIMING BETWEEN GATES (from last STOP to next START): One clock cycle.
DATA PROBE:
Input Impedance: 50 KQ to 1.4 Volt, nominal. Shunted by 7 pF, nominal.
Threshold: Logic one: 2.0 Volt +.2 -.3. Logic zero: .8 Volt, +.3 -.2.
Setup Time: 15 nanoseconds, with .2 volt over-drive. (Data required to be valid at least
15 nanoseconds before selected clock edge.)
Hold Time: 0 nanoseconds. (Data required to be held until occurrence of selected clock edge.)
GATING INPUT LINES:
START, STOP, CLOCK inputs: Input Impedance: 50 Q to 1.4 volt, nominal. Shunted by
7 pF, nominal. Threshold: 1.4 volt +.6 (.1 volt hysteresis, typical).
START, STOP inputs:
Setup Time: 25 nanoseconds. (START, STOP to be valid at least 25 nanoseconds before
selected clock edge.)
Hold Time: Zero nanoseconds (START, STOP to be held until occurrence of selected clock edge).
CLOCK INPUT:
Maximum clock frequency: 10 MHz.
Minimum Clock Time in High or Low State: 50 nanoseconds.
VOLTAGE OVERLOAD PROTECTION: All inputs + 150 volts continuous.
+ 250 volts intermittent.
250 volts ac for 1 minute.
OPERATING ENVIRONMENT:
Temperature: 0-55°C.
Relative Humidity: 95% at 40°C.
Altitude: 4,600M.
POWER REQUIREMENTS:
Option 100: 100V ac line, +5%, -10%, 48-440 Hz
Option 120: 120V ac line, +5%, -10%, 48-440 Hz
Option 220: 220V ac line, +5%, -10%, 48-66 Hz
Option 240: 240V ac line, +5%, -10%, 48-66 Hz
WEIGHT: Net: 2.5 kg, 5.5 Ibs. Shipping: 7.7 kg, 17 Ibs.
DIMENSIONS:
90 mm high x 215 mm wide x 300 mm deep (31/2 in. x 51/2 in. x 12 in.)
Dimensions exclude tilt bale, probes, and pouch.

1-15. DESCRIPTION OF 5004A SIGNATURE ANALYZER

1-16. The HP Model 5004A Signature Analyzer is a test instrument for troubleshooting complex electronic logic circuits. It
uses the signature analysis technique of troubleshooting.

1-17. Signature Analysis
1-18. Signature analysis is a method of troubleshooting complex electronic logic circuits to the individual component level.
To use signature analysis with the 5004A, the unit to be tested must have certain characteristics included with the original

design.
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Typically a logic product intended for signature analysis troubleshooting will have a programmed controller and a stored
short test program that can exercise most of the unit. Usually the test program is started by a "self-test" mode of the
instrument. With the test program running, the 5004A (connected to the unit being tested) will display a unique
hexadecimal signature for each signature analysis test point in the unit being tested. The 5004A requires four signals from
the unit being tested: Clock, Start, Data, and Stop. The CLOCK signal synchronizes the two instruments. The exactly
repetitive START and STOP signals define a window during which the DATA signal is being received by the 5004A. After
the STOP signal the 5004A displays the unique hexadecimal signature of the data received.

1-19. ACCESSORIES SUPPLIED

1-20. The accessories supplied with the 5004A are shown in
a. Depending on the customer’s location, the line power cable may be supplied with one of four line (mains)
connectors. Refer to the "Power Cable" paragraph in
b. Five detachable "grabber" test connectors are supplied with the 5004A. Refer to Bection 11l for a description and
use.
c. One ground wire for the data probe is supplied with the 5004A.

1-21. RECOMMENDED TEST EQUIPMENT
1-22. [Table 1-2|lists recommended test equipment to test, maintain, and troubleshoot the5004A.

Table 1-2. Recommended Test Equipment

INSTRUMENT CRITICAL SPECS RECOMMENDED HP MODEL
Pulse Generator 5 ns-100 ns delay 8007B

Pulse Generator 10 MHz, 5 volts pulse 8013B
Oscilloscope with dual-trace 100 MHz 18X, 1805A/1825A
vertical amp.

Power Supply 5 volts 6111A
Digital Voltmeter 10 volts 3476A
Resistor 1000Q 5% 1/4W 0683-1025
Resistor 50Q 5% 2W 0698-3311
Capacitor 0.1 pF +20% 25V 0170-0022
Capacitor 10 pF +75 -10% 25V 0180-0059
Logic Probe TTL compatibility 545A

Logic Pulser TTL compatibility 546A

Logic Current Tracer 1 ma-1 A Range 547A
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SECTION Il
INSTALLATION

2-1. INTRODUCTION

2-2. This section provides information for inspection, installation, and preparation for use of the 5004A Signature Analyzer.
2-3. INITIAL INSPECTION

2-4. Inspect the shipping container for damage. If the shipping container or cushioning material is damaged, it should be
kept until the contents of the shipment have been checked for completeness and the instrument has been checked
mechanically and electrically. The contents of the shipment should be as shown in procedures for checking
electrical performance are given in If the contents are incomplete, if there is mechanical damage or defect, or
if the 5004A does not pass the performance tests, notify the nearest Hewlett-Packard office. If the shipping container is
damaged, or the cushioning material shows signs of stress, notify the carrier as well as the Hewlett-Packard office. Keep
the shipping materials for carrier’s inspection. The HP office will arrange for repair or replacement at HP option without
waiting for claim settlement.

2-5. PREPARATION FOR USE

2-6. Power Requirements

2-7. The 5004A requires a power source as shown in Specifications.

2-8. Line Voltage Selection

2-9. Changing the 5004A power source voltage setting requires the 5004A cabinet to be opened. Instructions for
changing the line voltage setting are given in

2-10. Line Voltage Label

2-11. The original line voltage setting for each 5004A as manufactured is printed on a label on the back panel of each
5004A. Check this label and compare the voltage (100, 120, 220, or 240) with your local line voltage supply. If you do not
have the correct line voltage for your 5004A, notify a qualified technician and refer to[Section M of this manual.

2-12. Power Cable

2-13. The 5004A is shipped with a three-wire power cable. When the cable is connected to an appropriate ac power
source, this cable grounds internal "grounds" in the 5004A and the two exposed screws on the rear panel heat sink. The

type of power cable plug shipped with each instrument depends on the country of destination. Refer to [Eigure 2-1 for the
part numbers of the power cable and plug configurations available.
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L N

POWER-INPUT
SOCKET

8120-1348 B8120-2104

Figure 2-1. Power Cable HP Part Numbers Versus Mains Plugs Available

WARNING
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
THE USE OF AN EXTENSION CORD (POWER CABLE) WITHOUT A PROTECTIVE CONDUCTOR

(GROUNDING).
2-14. Operating Environment
2-15. TEMPERATURE. The 5004A may be operated in temperatures from 0°C to +550C.

2-16. HUMIDITY. The 5004A may be operated in environments with humidity up to 95%. However, it should be protected
from temperature extremes which cause condensation in the instrument.

2-17. ALTITUDE. The 5004A may be operated at altitudes up to 4,600 meters.
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2-18. STORAGE AND SHIPMENT

2-19. Environment

2-20. The instrument may be stored or shipped in environments within the following limits:

Temperature ...........ccoeeeeiiiiiiiiiie e, -40°C to +75°C
HUMIAILY v, Up to 95%
Altitude ..., 4,600 meters (15,000 feet)

2-21. The instrument should also be protected from temperature extremes which cause condensation within the
instrument.

2-22. Packaging

2-23. ORIGINAL PACKAGING. Containers and materials identical to those used in factory packaging are available
through Hewlett-Packard offices. If the instrument is being returned to Hewlett-Packard for servicing, attach a tag
indicating the type of service required, return address, model number, and full serial number. Also, mark the container
FRAGILE to ensure careful handling. In any correspondence, refer to the instrument by model number and full serial
number.

2-24. OTHER PACKAGING. The following general instructions should be used for repacking with commercially available
materials:
a. Wrap instrument in heavy paper or plastic. (If shipping to Hewlett-Packard office or service center, attach tag
indicating type of service required, return address, model number, and full serial number.)
b. Use strong shipping container. A double-wall carton made of 350-pound test material is adequate.
c. Use a layer of shock-absorbing material 70 to 100 mm (3- to 4-inch) thick around all sides of the instrument to
provide firm cushioning and prevent movement inside container. Protect control panel with cardboard.
d. Seal shipping container securely.
Mark shipping container FRAGILE to ensure careful handling.
In any correspondence, refer to instrument by model number and full serial number.

- @
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SECTION 1l
OPERATION

3-1. INTRODUCTION

3-2. This section explains the functions of the operating controls, indicators, probe, and test connectors of the 5004A
Signature Analyzer. An operator’s self-test is given, and the normal operating modes are described.

3-3. PANEL FEATURES

3-4. Front panel features of the Signature Analyzer are described in[Eigure 3-1] This figure contains a detailed description
of the controls, connectors, and indicators.

3-5. SIGNATURE DISPLAY

3-6. The 5004A Signature Analyzer presents digital signatures with a four-character (symbol) display on its front panel.
Each character, which can be any one of 16 symbols, is shown on a 7-segment light-emitting-diode display 10 by 7
millimeters. The 16 possible characters are:

| Y Oy R I N I Sy HE Y A I Y D Y Y Y I_ 11”0
I Y Il_.II_I Y . / I—_1I

3-7. The characters presented on the display are a hexadecimal number which is the residue of a count in the 5004A after
a START and a STOP signal have been received with some data bits in between.

NOTE
No signhature appearing on the 5004A display has any particular significance beyond being a
correct (expected) signature or an incorrect signature. The number is, however, a count residue in
the 5004A converted to and displayed in hexadecimal.

3-8. HEXADECIMAL NUMBER SYSTEM SYMBOLS (DIGITS)

3-9. The four-digit front panel display presents numbers in a special set of hexadecimal symbols (see preceding
paragraph). Note that the final six symbols are not the common hexadecimal symbols ABCDEF because the seven-
segment display of the 5004A can not show a B or D that would be different from an 8 or O respectively (and several other
symbols could be ambiguous).

3-10. TEST TERMINAL GRABBER CONNECTORS
3-11. Five test-terminal grabber-connectors are supplied with the 5004A. The grabbers are push-on pull-off connectors.
A grabber can be used on the end of the active test pod test leads to make reliable electrical connections from the 5004A

to the instrument being tested. shows grabbers connected to the pod test leads. shows grabbers
connected to a device being tested. The removeable ground (common) test lead for the probe also has a grabber.
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PROBE| TEST

b
UNSTABLE o
SIGNATURE #

BTART &TOF Aok

GRABBER B o
CONMNECTORS , =

TO OPEN

h = il
T
SQUEEZE

Figure 3-1. Front Panel, Probe, and Pod Features
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FRONT PANEL FEATURES
FOUR-DIGIT DISPLAY: Shows the unique signaure stimulated by the input signals.

GATE Lamp: Regular blinking of GATE lamp indicates proper START/STOP gating
signals.

UNSTABLE SIGNATURE Lamp: Intermittent or occasional blinking of this lamp indi-
cates a difference between successive signatures inputted to the 5004A.

PROBE TEST Connector: Test point for 5004A data probe in SELF-TEST mode.

DATA PROBE: Point of entry for data from unit being tested by 5004A. Lamp near probe
tip indicates logic level at tip: On Bright = High, On Dim = Bad-level, Off = Low, 10 ns
or greater pulses are stretched to 100 ms. Note side ground connector for fast circuits and
RESET switch.

START Test Point: Test point for the START test connector on the active pod in the SELF-

TEST mode.
STOP Test Point: Test point for the STOP test connector on the active pod in the SELF-
TEST mode.

0 CLOCK Test Point: Test point for the CLOCK test connector on the active pod in the SELF-
TEST mode.

Active Test Pod: Four test inputs START, STOP, CLOCK, and a common GND (ground)
are extended with this active pod for fast rise time signals and low circuit loading.

@ START Test Lead: Point of entry for START signal from the unit being tested by the 5004A.
STOP Test Lead: Point of entry for STOP signal from the unit being tested by the 5004A.
@ CLOCK TestLead: Point of entry for CLOCK signal from the unit being tested by the 5004A.

@ GND Test Lead: Common (ground) test lead for connection to unit being tested by the
5004A.

SWITCH NOTE

The following six switches ) m s @, @, 0 ,and @are all pushed once to lock in-on
and push again to release out-off switches.

SELF-TEST Switch: When pushed and locked in, this test puts the 5004A in the SELF-
TEST mode. (See SWITCH NOTE above.) '

0 HOLD Signature Switch: When pushed and locked in, this switch will hold a single, one-
time signature for comparison or recording. (See SWITCH NOTE above.)

@ @ @CLOCK, STOP, and START Switches: These three switches are set to select either
the positive-going (M- /) (indicates switch position) transition or the negative-going
(a= =\) (indicates switch position) transition of the respective signals as the active con-
trol for that signal. The CLOCK, STOP, and START switches are respectively the active
control switches for the CLOCK, STOP, and START test inputs on the active pod. (See the
SWITCH NOTE.)

i .
@ LINE OFF ON Switch: (Indicates switch position.) This switch controls application of
mains line power to the 5004A. Line power is applied when the switch is pushed and locked
in. Line power is disconnected when the switch is out. (See SWITCH NOTE.)

@ Handle-Stand: The combination handle and stand can be rotated by pulling gently at the
side pivot points both sides simultaneously and turning the handle to the desired position.

Figure 3-1. Front Panel, Probe, and Pod Features (Continued)
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Figure 3-2. Operator Self-Test
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3-12. OPERATOR’S MAINTENANCE
3-13. There are no operator’'s maintenance procedures for the 5004A.
FUSE NOTE
The 5004A power line fuse is inside the cabinet. If a 5004A seems to NOT operate as if a fuse were
blown refer the unit to qualified maintenance personnel.

3-14. OPERATOR SELF-TEST of 5004A

3-15. The 5004A Signature Analyzer has a SELF-TEST (front panel switch) mode which can be used to check the
condition of the unit thoroughly. Use the procedure in Eigure 3-2]to SELF-TEST a 5004A.

1. Before applying power to the 5004A check that the line (mains) voltage available matches the
label on the 5004A rear panel.

CAUTION
THE 5004A HAS INTERNALLY-SWITCHABLE OPTIONAL DIFFERENT POWER LINE
VOLTAGES. REFER TO SECTION V FOR LINE VOLTAGE CHANGE PROCEDURE.

2. Remove the grabber connectors from the pod test leads, and connect the pod (START, STOP,
and CLOCK) leads to the matching START, STOP, and CLOCK receptacles on the 5004A front
panel.

3. Connect the 5004A data probe to the PROBE TEST receptacle on the 5004A front panel. Push
the probe tip point gently and firmly into the PROBE TEST receptacle until the point is held
securely.

4, Connect the 5004A power cable to the correct power source and set the 5004A front panel as
follows for the displays shown:

Switch Settings Displays

Four Seven- UNSTABLE PROBE TIP
TA
START STOP CLock Segment GATE | SIGNATURE|  LIGHT

(See Note)
UP73 then flickers Flickers ex- Flickers

i or
ACA2 cept when |when “ACA2”
_\_ _\_ _]_ -\_ good signa- is on

ature is on

{out) {out) or 3951 then flickers Flickers ex- Flickers

{out) (in) 2P61 cept when | when “2P61”
_/_ _[- J‘ good signa- is on
ture is on
NOTE
In SELF-TEST mode the four 7-segment displays first have all seven segments lit
dimly, 8 , for about 1-second (tests all segments) and then have one of the
signature sets listed above for about 1-second. If the probe RESET switch is
pressed during the SELF-TEST mode, the four 7-segment-digit displays will show
0000 (all zeros) except when all segments are dimly lit 8888
CAUTION

THE 5004A HAS INTERNALLY-SWITCHABLE OPTIONAL DIFFERENT POWER LINE
VOLTAGES. REFER TO SECTION V FOR LINE VOLTAGE CHANGE PROCEDURE.

Figure 3-2. Operator Self-Test (Continued)
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Figure 3-3. Operating Instructions
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3-16. INSTRUMENTS COMPATIBLE WITH 5004A

3-17. The 5004A is used to check the operation of electronic digital logic instruments with built-in capability to be tested
with the signature analysis method. Instruments to be checked by the 5004A must be compatible with the 5004A. Refer
to the specifications and other details in Section 1l of this manual for compatibility information.

3-18. OPERATING INSTRUCTIONS

3-19. [Eigure 3-3 shows operating procedures for the 5004A Signature Analyzer. Refer to the instruction manual of the
instrument to be tested for detailed steps for use of the 5004A Signature Analyzer.

OPERATING INSTRUCTIONS

1. Before applying power to the 5004A study and learn the information given in
Front Panel Features and perform the Operators Self-Test in

2. Refer to the instruction manual for the instrument or system to be tested.
NOTE

Correct (expected) ‘“‘signatures” for the device under test
(D.U.T.) must be known for proper use of the 5004A. Signa-
tures will usually be in the troubleshooting section of the
D.U.T. manual.

3. Connect the 5004A START, STOP, CLOCK, and GND test inputs 00" the test pod to the
specified test points of the D.U.T. (Refer to D.U.T. manual.)

4. Set the 5004A front panel START ), sToP@l), and @) CLOCKML- /" mm."\ (edge
select) switches as stated in the D.U.T. manual.
NOTE

The edge select switches allow flexibility in selection of START
and STOP signals. For example, one long pulse can be used
for both START and STOP if the rising edge is START and the
falling edge is STOP.

NOTE

The (11) HOLD and (10) SELF-TEST switch buttons should
normally be in the out position.

5. Use the 5004A Data Probe 0 to check the signature nodes of the D.U.T., and compare
the signatures found with the signatures given in the D.U.T. manual.

NOTE

Especially when slow clock signals are used, the first one or
two signatures displayed may be wrong. Two successive identi-
cal signatures indicate the signature of that point.

6. If one or more incorrect signatures are found, refer to the troubleshooting procedures in
the DUT manual.

NOTE

If most or all signatures are incorrect, check the preliminary
settings given in the DUT manual.

NOTE

Using the HOLD function (HOLD switch m in) allows observ-
ation of a signature occurring once. (The DATA PROBE
RESET switch will erase a HELD signature.)

Figure 3-3. Operating Instructions (Continued)
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3-20. TYPICAL CONNECTIONS OF 5004A TO DEVICE UNDER TEST
3-21. shows the 5004A Signature Analyzer connected to another device to take "signatures”

CAUTION
The black finned heat sink on the rear of the cabinet is "grounded" (connected) to the power line
"earth" terminal.
NOTE
The bottom of the 5004A is insulating plastic material so it will not cause any electrical short
circuits.

Figure 3-4. Typical Connections of 5004A to Device Under Test
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3-22. PROBE, POD, AND POWER CABLE STORAGE

3-23. [Eigure 3-5|shows the gating signals pod, data probe, line power cable in the recommended storage positions. The
storage case on top of the 5004A should be used to store these components when the 5004A is not in use or is being
transported.

Figure 3-5. Probe, Pod, and Power Cable Storage
3-24. TROUBLESHOOTING WITH THE 5004A SIGNATURE ANALYZER
3-25. Digital instruments designed to be serviced with Signature Analysis will have a listing of correct signatures available
either in a service manual or in some other form (e.g., a listing of correct signatures and conditions could be printed on an

instrument top or bottom cover, or on a card inside the cabinet). Whatever form the list takes the Signature Analyzer can
be used in much the same manner as a meter or oscilloscope to trace correct signals.

NOTE
A system with signatures will usually be setup so data paths can be signature checked in "signal
tracing" fashion.

3-26. The traditional "half-split" method of signal tracing can be used with a Signature Analyzer.
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SECTION IV
PERFORMANCE TESTS

4-1. INTRODUCTION
4-2. The procedures in this section test the instrument’s electrical performance using the specifications of as
the performance standards. All tests can be performed without access to the interior of the 5004A. A simpler operational

test is included in[Section lllfunder Operator’s Check.

4-3. TEST EQUIPMENT REQUIRED (see [Table 4-1

Table 4-1. Required Test Equipment

INSTRUMENT CRITICAL SPECS RECOMMENDED HP MODEL
Pulse Generator 5 ns-100 ns delay 8007B

Pulse Generator 10 MHz, 5 volts pulse 8013B
Oscilloscope with dual-trace 100 MHz 182C, 1805A/1825A
vertical amp.

Power Supply 5 volts 6111A

Digital Voltmeter 10 volts 3476A
Resistor 1000Q 5% 1/4W 0683-1025
Resistor 50Q 5% 2W 0698-3311
Capacitor 0.1 pF £20% 25V 0170-0022
Capacitor 10 pF +75 -10% 25V 0180-0059

4-4. LOGIC LEVEL PERFORMANCE TEST

4-5.  With test equipment connected as shown in[Figure 4-1, proceed as follows:

Turn power ON on 5004A, all other switches OUT.

Adjust the 6111A Power Supply to 0 volts. Probe indicator light should be off.

Vary the Power Supply until probe indicator just light up dimly. Probe tip voltage should be +0.8V, +0.3V, -0.2V.
Increase power supply voltage until indicator reaches full brilliance. Probe tip voltage should be 2.0V, +0.2V, -
0.3V.

e. Disconnect test equipment.

oo
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6111A 3476A 5004A

POWER SIGNATURE

SUPPLY o] ANALYZER
VOLTMETER

Figure 4-1. Logic Level Performance Test Setup

4-6. POSITIVE PULSE PERFORMANCE TEST

4-7. With test equipment connected as in Eigure 4-2] proceed as follows:

a. Set Pulse Generator to output a positive-going 5-volt/10 ns pulse.
b. Set Pulse Generator repetition rate to approximately one-pulse-per-second. The probe indicator should flash once

every second.
c. Disconnect test equipment.

182C/1B05SA/1825A
SCOPE 5004A
SIGNATURE
ANALYZER

80138
/
ol /
PULSE /
GENERATOR //
500
/
/

Figure 4-2. Positive Pulse Performance lest setup
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4-8. NEGATIVE PULSE PERFORMANCE TEST

4-9.  With test equipment connected as in[Eigure 4-3] proceed as follows:
a. Set pulse generator to output a negative-going pulse.
b. Adjust pulse generator to give waveform at probe tip as shown in with a repetition rate of one-pulse-
per-second. Probe indicator should flash off approximately once per second.
c. Disconnect test equipment.

6104A

5004A
POWER
SUPPLY

<
80138 JI

PULSE
GENERATOR

SIGNATURE
ANALYZER

Figure 4-3. Negative Pulse Performance Test Setup
4-10. DATA PROBE SETUP TIME PERFORMANCE TEST

4-11. Connect the equipment as shown in [Eigure 4-41 Equipment front panel settings:
8013B Front Panel Settings:
Pulse period = 200 ns (5 MHz) in 20 n position
Pulse width = square wave
Amplitude = 5V.
NOTE
Adjust the 8007B pulse width to obtain approximately the same pulse period of 8013B throughout
the frequency range.

8007B Front Panel Settings:

External Input - Ext. Trigger

Pulse delay - 5.0 ns position

Pulse width - 5.0 ns position

Slope Polarity +

Transition time - 2.0 ns Leading edge: Fully CCW. Trailing edge: Fully CCW
Symm/Norm/Compl - NORM

Amplitude = +5V

Output Pulse Polarity +

4-3
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8013B (#1) 8007B (#2) 5328A 182C/1809A/1825A
ouT DELAY A B
INPUT © A
ouTt 0B
L —— "L
GATING SIGNALS POD 9
.
5004A START +> out IN
STOP J SEE BELOW
CLK I
GND
DATA

PROBE
<2 Y

;
o PRESETQ out INTEGRATED CIRCUIT
1 * HP PART NO. 1870-0077
CLK A
IN CLEAR Q —1 S INDUSTRY TYPE 7474
e |
.

Figure 4-4. Data Probe Setup Time Performance Test

5328A with Options 040 and 021 Settings:
Function switch TI AVG A-B
Frequency Resolution 106
Trigger level 1.40 volts
Slope -
CHA+
CHB +
Attenuator -
CH A X1, DC Trig.
CH B X1, DC Trig.
COM switch - SEP
ZIN -1 MQ
Oscilloscope 182C/1809A/1825A Settings (the two coax cables must be same length):
Volt/Div - 2V
50 ns/div (positive edge)
50Q termination
5004A Logic Tracer Settings:
START, STOP, CLOCK, HOLD, SELF-TEST buttons OUT
LINE OFF/ON - ON
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Test Procedure:

1. Adjust the 8007A Pulse Width vernier to approximately midrange.

2. Set the 8007B Pulse Delay vernier to a minimum (CCW). The 5004A Signature Analyzer display should be
all zeros (0000).

3. Turn the 8007B Pulse Delay vernier slowly clockwise until the display on the 5004A is 0003; the counter
display will be <15 ns.

4. On the 5004A Signature Analyzer, push the START and STOP buttons IN. Repeat steps 2 and 3 above.
The counter display will be <15 ns.

5. On 5004A Signature Analyzer, push the START or STOP button IN. Repeat step 2. Turn the 8007B Pulse
Delay vernier slowly clockwise until the display on the 5004A is 0001; the counter display will be <15 ns.
The display is also indicative of the minimum gate time (one clock pulse between START and STOP
signals).

6. Set 5328A Universal Counter FUNCTION switch to FREQ A. Set 5004A Signature Analyzer START and
STOP switches OUT ( ).

a. On 8013B Pulse Generator change the pulse period to 100 ns. Counter display should read 10
MHz.

b. Set 5328A Universal Counter FUNCTION switch to TI AVE A - B.

C. On 8007B Pulse Generator change the Pulse Delay and Pulse Width switches to the 5 ns
position.

d Repeat steps 2 and 3.

7. Vary the frequency of 8013B Pulse Generator from 1 Hz to 10 MHz. Adjust the 8007B Pulse Width to obtain
approximately the same pulse width of 8013B throughout the frequency range. Results should be as in step

8. Disconnect test equipment.

4-12. DATA PROBE HOLD TIME PERFORMANCE TEST

4-13. With test equipment connected as in and settings as in "SETUP TIME PERFORMANCE TEST" proceed

as follows:
1. Set the counter’'s Channel A slope to "-". Set scope’s time base to negative edge.
2. Set the 5328A Universal Counter FUNCTION switch to FREQ A position. Set the 8007B Pulse Delay vernier to
near midrange; the counter’s displays should be 1.00000. The display of the 5004A Signature Analyzer should be
0003. Change 5328A FUNCTION switch to TI AVG A - B. The counter reading should be zero nanoseconds.
Turn the Pulse Delay vernier slowly clockwise until the 5004A display reads 0000. The counter will read greater
than zero nanosecond, indicating that the data doesn’t have to remain valid after the clock pulse occurs.
3. Vary the frequency of 8013B Pulse Generator from 1 Hz to 10 MHz. Adjust the 8007B Pulse Width to obtain
approximately the same duty cycle of 8013B throughout the frequency range. Results should be as in step 2.
4. Disconnect test equipment.
4-14. TEST RECORD

4-15. is a blank performance test record which may be duplicated and used to keep a permanent periodic
record of the performance of a 5004A Signature Analyzer.
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Table 4-2. Performance Test Record

TM 11-6625-2967-14&P
Model 5004A
Performance Tests

HEWLETT-PACKARD COMPANY Date:
MODEL 5004A SIGNATURE ANALYZER
SERIAL NUMBER Tested By:
Paragraph Test Results
Number Min. Actual Max.
[4-4 Logic Level (Data Probe Light)
Voltage applied: Light Off 0 0
Light Dim +.6 +1.1
Light Bright +1.7 +2.2
[4-6] Positive Pulse (Data Probe Light)
Light Flashing No Spec No Spec No Spec No Spec
4-8 Negative Pulse Performance
Light Flashing No Spec No Spec No Spec No Spec
[4-10] Data Probe Setup Time
Step 2 0000 0000
Step 3 15 ns <15ns
Step 4 15ns <15 ns
Step 5 15 ns <15ns
Step 6a 10 MHz 10 MHz
Step 6d(2) 0000 0000
Step 6d(3) 15ns <15ns
Step 7 15 ns <15 ns
4-12 Data Probe Hold Time
Step 2 0003 0003
Ons Ons
Ons Ons
Step 3 0003 0003 0003
Ons Ons
Ons Ons
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Model 5004A
Adjustments

SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5-2. This section describes adjustments that may be made to the 5004A. Only two adjustable functions exist. The power
transformer primary is switchable to allow selection several different line voltages, and the data probe input threshold
voltage is adjustable to allow the exactly correct value to be set. The 5004A top cover must be removed to change the
power transformer primary (line voltage change). The data probe covers must be removed to set the threshold. Refer to
disassembly procedures ini for cover removal information.
NOTE
The data probe threshold voltage should be checked when any parts are replaced in the data
probe or when the power supply +5-volt regulator is replaced.

5-3. DATA PROBE THRESHOLD VOLTAGE CHECK AND ADJUSTMENT

5-4. Use the following procedure to check and adjust the data probe threshold voltage. Refer to the recommended test

equipment listed in Section for units necessary in this procedure.
a. Refer to the disassembly procedures in Eégfiﬁﬁ VIIL] and remove the data probe covers. Refer to the parts

location figure and schematic diagram in Section Vlll]for other information necessary for this procedure.

b. Connect the negative test lead of the DVM to the Data Probe U2(1), and connect the positive test lead to U1(7).
Record this voltage (Vcc).

c. Connect the positive test lead to U1(5). Compare this voltage with the Vref voltage corresponding to the Vcc (step
b) on|[Figure 5-1]

d. If necessary, adjust potentiometer R4 so the Vref voltage corresponds to Vcc voltage taken in step b.

NOTE
is a graph relating the U1 pin 5 voltage to U1 pin 7 voltage.

e. Repeat steps b, ¢, and d.
f. Disconnect the test equipment, and reassemble the data probe covers.

5-5. POWER TRANSFORMER PRIMARY LINE VOLTAGE CHANGE PROCEDURE

5-6. Use the following procedure to change the power transformer primary line voltage switches settings.
a. Refer to the disassembly procedure in|Section VIII| and remove the 5004A top cover.

WARNING

DISCONNECT THE LINE POWER CABLE FROM THE 5004A.
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Adjustments
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Figure 5-1. Data Probe Vq-Vref Graph
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b. Refer to[Figure 5-3 which shows the line fuse holder and the line voltage selection switches. Both switch
indicators must be set to the line voltage selection marks to match the available line voltage.

NOTE
The possible line voltage range are listed in [Section 1] Specifications. Refer to this list to decide
where the selection switches should be set.

c. Set the line voltage switches to appropriate positions for the available line voltage.

CAUTION
Check the line fuse, FI. It must correspond to the line voltage selected. Refer to the specifications

in[Section Vilfor the correct value fuse.

Figure 5-2. Fuse and Line Voltage Selection

5-3



6-1.

INTRODUCTION

SECTION VI

REPLACEABLE PARTS

T™ 11-6625-2967-14&P
Model 5004A
Replaceable Parts

6-2. This section contains information for ordering replacement parts. [Table 6-1flists parts in alphanumerical order of their
reference designators and indicates the description and HP Part Number of each part, together with any applicable notes.
The table includes the following information.

a. Description of part (see abbreviations below).
b. Typical manufacturer of the part in a five-digit code; see list of manufacturers in Table 2.
c. Manufacturer’s part number.
d. Total quantity used in the instrument (Qty column).
REFERENCE DESIGNATIONS

A = assembly E = micellaneous electrical P = electrical connector v = electron tube
AT = attenuator. isolator; part {movable portion), VR = voltage reguiator:

termination 3 = tuse plug breakdown diode
B = fan, motor FL = filter Q = wransisior; SCR; triode w = cable; transmission
BT = battery H = bardware thyristor path; wire
C = capacitor HY = ¢irculator R = resistor X = socket
CP = coupler N = electrical cannector RT = thermistor Y = crystar unit-piezo-
CR = dwnde, diode thyristor, {stationary portion); S5 = switch electnc

varactor jack T = transformer Z = tuned cavity, tuned
oC = directiona! coupler K = relay B = terminal board circut
DL = delay line L = coil; inductor TC = thermocouple
(03] = annunciator; signaling M = meter TP = test pont

device (audible or MP = miscellaneous u = (ntegrated circuit;

visugl}, lamp; LED mechamgcal part microorcuit

ABBREVIATIONS

A = ampere BAL = balance COEF = coefficient °C = degree Celsius
ac = alternating current BCD = binary coded decimal COM = commaon (centrigrade)
ACCESS = accessory [=1s] = board comp = composition °F = degree Fahrenheit
ADJ = adjustment BE CU = beryllium copper COMPL = complete °K = degree Kelvin
A/D = analog-to-digital BFO = peat trequency CONN = connector DEPC = deposited carbon
AF = audio frequency osciliator CP = cadmium piate DET = deteGtor
AFC = avtomatic frequency BH = binder head CRT = cathode-ray tube diam = diameter

control BKDN = breakdown CTL = complementary tran- O1A = diameter {used in
AGC = automatic gain controt Bp = bandpass sistar iogic parts list)
AL = aluminum BPF = bandpass filter cw = continuous wave DIFF
ALC = automatic levei control BRS = prass oW = clockwise AMPL = differential amplifier
AM = amphtude madulation BwWQ = backward-wave D/A = digital-to-analog div = division
AMPL = amplifier oscillator dB = decibel DPOT = double-pole, double-
APC = automatic phase CAL = calibrate d8m = decibel referred to throw

control cow = gounterclockwise 1 mw DR = drive
ASSY = assembly CER = ceramic dc = direct current DsB = double sideband
AUX = auxiliary CHAN = channel deg = degree {temperature DTL = diode transistor logic
avg = average cm = gentumeter interval ar difterence) ovim = digital voltmeter
AWG = american wire gauge CMO = coaxial ° = degree {plane angle) ECL = emitter coupled logic
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ABBREVIATIONS (CONTINUED)
EMF = glectromative force mH = millihenry PIN = positive-Intringic- TERM = terminal
EDP = electronic data mho = mho negative TFT = thin-film transistor
processing MIN = minimum PV = peak inverse voltage TGL = toggie
ELECT = electrolytic min = minute {time) pk = peak THD = thread
ENCAP = encapsulated a = minute {plane angle} PL = phase lock THRU = through
EXT = external MINAT = miniature PLO = phase lock oscillator ! = titanium
F = farad mm = millimeter PM = phase modulation TOL = tolerance
FET = tield-effect transistor MOD = modulator PNP = positive-negative- TRIM = tnmmer
F/F = tip-flop MOM = momentary positive TSTR = transistor
FH = flat head MOS = metal-oxide sem)- P/O = part of TTL = transistor-transistor
FOLH = fillister head conductor POLY = polystyrene logic
M = frequency modulation ms = millisecond PORC = porcelain ™V = television
FP = front panel MTG = mounting POS : positive. position(s) ™I = television interference
FREQ = frequency MTR = meter {indicating (used 1n parts hist) TWT = traveling wave tube
Fxe = fixed device) POSN = position U =mcro (10 *) (used in
g = gram my = mullivoit POT = potentiometer parts list)
GE = germanium mvac = mijlivoll, ac p-p = peak-10-peak UF = microtarad (used in
GHz = gigahertz mvdc = millivelt, dc PP = peak-to-peak (used in parts hst)
GL = glass mvpk = millivolt, peak parts ist) UHF = uvltrahigh frequency
GND = ground(ed) mvp-p = millivolt, peak-to-peak PPM = puise-position UNREG = unregulated
H = henry mvrms = millivolt, rms modulation Vv = volt
h = hour mw = milliwatt PREAMPL = preampiifier VA = voltampere
HET = heterodyne MUX = multiplex PRF = pulse-repetition Vac = volts ac
HEX = hexagonal MY = mylar frequency VAR = variable
HD = head HA : microampere PRR = pulse repetition rate vCO = voltage-controlled
HDOW = hardware uF = microfarad ps = picosecond oscillator
HFf = high frequency MH = microhenry PT = point vVadc = volts dc
HG = mercury MHmMho = micromho PTM = pulse-time medulation VDCW = volts de, working (used
Hi = hugh us = microsecond PWM = pulse-width modulation in parts hist)
HP, = Hewlett-Packard f1avy = microvolt PWV = peak working voltage V(F) = volts, filtered
HPF = high pass filter KVac = microvolt, ac RC = resistance capacitance VFO = variable-frequency
HR = hour {used in parts hst) uVdce = microvolt, dc RECT = rectitier oscillator
HV = high voltage HVpk = microvolt, peak REF = reference VHF = very-high frequency
Hz = Hertz uvVp-p = microvolt, peak-to- REG = regulated Vpk = vOits peak
1C = integrated circuit peak REPL = replaceabie vp-p = Volts peak-to-peak
1D nside diameter HVrms = microvolt, rms RF = racio frequency Vrms = volts rms
IF ntermediate frequency HW = microwatt RFI = radio frequency VSWR = voltage standing wave
IMPG = mpregnated nA = nanoampere interference ratio
in =nch NC = no connection RH = round head. right hand vTO = voltage-tuned oscillator
INCD = incandescent N/C = normally closed RLC = resistance-inductance- VTVM = vacuum-tube voltmeter
INCL = include(s) NE = negn capacitance V(X) = yolts, switched
INP = input NEG = negative RMO = rack mount only w = watt
INS = (nsulation nF = nanctarad rms = rpot-mean-square W/ = with
INT = internal NI Pl = nickel plate RND = round WiV = working inverse voltage
kg = kilogram N/O = normally open ROM = read-only memory ww = wirewound
kHz = kilohertz NOM = nominal R&P = rack and panel WO = without
L4y = Kilohm NOAM = normal AWV = reverse working voitage YIG = ytinum-ron-garnet
kW = kilovolt NPN = negative-positive- S = scatterning parameter Zo = characteristic
Ls] = pound negative 3 = second {1ime) impedance
LC # inductance-capacitance NPO = negative-positive zero ! = secand {plane angle)
LED = light-emitting diode (zero temperature S-B8 = slow-blow (fuse (used
LF = low frequency coefficient) in parts list) NOTE
LG = long NRFR = not recommended for SCR = silicon controlled
LH = left hand field replacement rectifier; screw All  abbreviations in the parts hst
LIM = (imit NSR = not separately SE = selenium will be in upper case
LIN = linear taper {used in replaceabte SECT = sections
parts list) ns = panosecond SEMICON = semiconductor
In = linear nw = nangwatt SHF = superhigh trequency
LK WASH - lockwasher OBD = order by description Sl = silicon
LO = low: local osciilator oD = outside diameter SIL = siiver
LOG = logarithmic taper OH = oval head St = slide
(used n parts list} OP AMPL = operaticnal amplifier SNR = signal-to-noise ratio
log = logarthm(ic) CPT = ognon ? SPOT = single-pole, double- MULT'PL‘ERS
LPF = low pass filter 0sC = pscillator throw
Lv = low voltage Oox = oxide SPG = spring
m = meter {distance) oz = ounce SR = spht ring Abbreviation  Prefix Muiltiple
mA = milhampere Q = ohm SPST = single-pole, single- T tera 10"
MAX = maximum P = peak {used in parts throw G giga 10¢
M = megohm list) 558 = single sideband M mega 108
MEG = meg (10°) (used in PAM = pulse-amplitude SST = stainless steel k kilo 10°
parts list) moduiation STL = steel da deka 10
MET FLM = metal fiim PC = printed circut SQ = square d deci 10
MET OX = metal oxide PCM = pulse-code mouduiation, SWR = standing-wave ratia c centi 10
MF = medium frequency; pulse-count modulation SYNC = synchronize m milh 10 ¢
microfared (used in PDM = pulse-duration T = timed (slow-blow fuse} o micro 10 *
parts hst) modulation TA = tantaium n nano 10 ¢
MFR = manufacturer pF = picofarad TC = temperature [+] pico 10 v
mg = milligram PH BRZ = phosphor bronze compensating 1 femto 10
MHz = megahertz PHL = Phihps TD = time detlay a atto 10 ¢




TM 11-6625-2967-14&P
Model 5004A
Replaceable Parts
6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order or inquiry to your local Hewlett-Packard Sales and Service Office (see
lists at rear of this manual for addresses). Identify parts by their Hewlett-Packard part numbers.

a. Instrument model number.

b. Instrument serial number.

c. Description of the part.

d. Function and location of the part.

6-6. HP PART NUMBER ORGANIZATION

6-7. Following is a general description of the HP part number system.

6-8. Component Parts and Materials

6-9. Generally, the prefix of HP part numbers identifies the type of device. Eight-digit part numbers are used, where the
four-digit prefix identifies the type of component, part, or material and the four-digit suffix indicates the specific type.

Following is a list of some of the more commonly used prefixes for component parts. The list includes HP manufactured
parts and purchased parts.

Prefix Component/Part/Material
0121- Capacitors, Variable (mechanical)
0122- Capacitors, Voltage Variable (semiconductor)
0140- Capacitors, Fixed
0150- Capacitors, Fixed < Non-Electrolytic
0160- Capacitors, Fixed
0180- Capacitors. Fixed Electrolytic
0330- Insulating Materials
0340- Insulators. Formed
0370- Knobs, Control
0380- Spacers and Standoffs
0410- Crystals
0470- Adhesives
0490- Relays
0510- Fasteners
0674- thru 0778- Resistors, Fixed (non wire wound)
0811- thru 0831- Resistors (wire wound)
1200- Sockets for components
1205- Heat Sinks
1250- Connectors (RF and related parts)
1251- Connectors (non RF and related parts)
1410- Bearings and Bushings
1420- Batteries
1820- Monolithic Digital Integrated Circuits
1826- Monolithic Linear Integrated Circuits
1850- Transistors, Germanium PNP
1851- Transistors, Germanium NPN
1853- Transistors, Silicon PNP
1854- Transistors, Silicon NPN
1855- Field-Effect-Transistors
1900- thru 1912- Diodes
1920- thru 1952- Vacuum Tubes
1990- Semiconductor Photosensitive and Light-Emitting Diodes
3100- thru 3106- Switches
8120- Cables
9100- Transformers, Coils, Chokes, Inductors, and Filters
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6-10. For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transistors. The first two are silicon and the last is
germanium.

6-11. General Usage Parts
6-12. The following list gives the prefixes for HP manufactured parts used in several instruments, e.g., side frames, feet,

top and bottom covers, etc. these are eight-digit part numbers with the four-digit prefix identifying the type of parts as
shown below:

Type of Part Prefix
Sheet Metal 5000- to 5019-
Machined 5020- to 5039-
Molded 5040- to 5059-
Assemblies 5060- to 5079-
Components 5080- to 5099-

6-13. Specific Instrument Parts

6-14. These are HP manufactured parts for use in individual instruments or series of instruments. For these parts, the
prefix indicates the instrument and the suffix indicates the type of part. For example, 05004-60003 is an assembly used in
the 5004A. Following is a list of suffixes commonly used.

Type of Part P/N Suffix
Sheet Metal -00000 to -00499
Machined -20000 to -20499
Molded -40000 to -40499
Assembly -60000 to -60499
Component -80000 to -80299
Documentation -90000 to -90249

6-15. Mechanical Parts

6-16. The major mechanical parts of the 5004A are shown in[Eigure 6-1], at the rear of this section. The parts are listed in
the miscellaneous part section of the parts list under MP numbers.
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Table 6-1. Replaceable Parts

TM 11-6625-2967-14&P
Model 5004A
Replaceable Parts

Reference HP Part Qty Description Mfr Mfr Part Number
Designation Number Code
Al 05004-60007 1 BOARD ASSEMBLY, MAIN 28480 05004-60007
Al1C1 0180-0210 1 CAPACITOR-FXD 3,3UF+-20% 15VDC TA 04200 150D335X0015A2
Al1C2 0180-0490 2 CAPACITOR-FXD 68UF+-10% 6VDCTA 04200 196D686X9006KA1
A1C3 0180-0490 CAPACITOR-FXD 68UF+-10% 6VDCTA 04200 196D686X9006KA1
Al1C4 0160-2055 16 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A1C5 0160-2055 CAPACITOR-FXD .01UF +80-20% 100VDC CER 28480 0160-2055
A1C6 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C7 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C8 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C9 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C10 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
Al1C11 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
Al1C12 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C13 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
Al1C14 0160-0374 4 CAPACITOR-FXD 10UF +-10% 20VDC TA 04200 150D106X9020B2
A1C15 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C16 0180-0374 CAPACITOR-FXD10UF+-10% 20VDC TA 04200 150D106X9020B2
Al1C17 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C18 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C19 0180-2414 1 CAPACITOR-FXD 2900UF+75-10% 40VDC AL 04200 36D292G040AA2A
A1C20 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
Al1C21 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
Al1C22 0180-0374 CAPACITOR-FXD 10UF+-10% 20VDC TA 04200 150D106X9020B2
A1C23 0180-0374 CAPACITOR-FXD 10UF+-10% 20VDC TA 04200 150D106X9020B2
Al1C24 0160-2055 CAPACITOR-FXD.01UF +80-20% 100VDC CER 28480 0160-2055
A1C25 0180-2413 1 CAPACITOR-FXD 7500UF+75-10% 15VDC AL 04200 36DX752G015AA2A
A1C26 0160-3043 1 CAPACITOR-FXD 5000PF/5000PF+-20% 28480 0160-3043
A1C27 0160-0576 7 CAPACITOR-FXD .1UF+-20% 50VDC CER 28480 0160-0576
A1C28 NOT ASSIGNED
A1C29 NOT ASSIGNED
A1C30 NOT ASSIGNED
Al1C31 0160-0576 CAPACITOR-FXD .1UF+-20% 50VDC CER 28480 0160-0576
Al1C1 1901-0040 5 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
Al1C2 1901-0028 2 DIODE-PWR RECT 400V 750MA DO-29 02713 MP493
A1C3 1901-0028 DIODE-PWR RECT 400V 750MA DO-29 02713 MP493
Al1C4 1901-0782 2 DIODE-SCHOTTKY 1N5821 30V 3A 02037 1N5821
A1C5 1901-0782 DIODE-SCHOTTKY 1N5821 30V 3A 02037 1IN5821
A1J1 1251-4778 1 28480 1251-4468
A1J2 1251-4777 1 28480 1251-4777
A1Q1 1858-0014 4 TRANSISTOR ARRAY 28480 1858-0014
A1Q2 1858-0014 TRANSISTOR ARRAY 28480 1858-0014
A1Q3 1858-0014 TRANSISTOR ARRAY 28480 1858-0014
A1Q4 1858-0014 TRANSISTOR ARRAY 28480 1858-0014
A1Q5 1854-0215 2 TRANSISTOR NPN S| PD=350MW FT=300MHZ 02037 SPS3611
A1Q6 1854-0215 TRANSISTOR NPN S| PD=350MW FT=300MHZ 02037 SPS3611
Al1R1 0683-2215 9 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
Al1R2 0683-2215 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
A1R3 0683-2215 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
AlR4 0683-2215 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
A1R5 0683-2215 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
A1R6 0683-2215 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
Al1R7 0683-2215 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
A1R8 0683-1615 5 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
A1R9 0683-1615 RESISTOR 220 5% .25W FC TC=-400/+600 01607 CB2215
A1R10 1810-0047 2 NETWORK-RES 5-PIN-8IP .15-PIN-SPCG 28480 1810-0047
AlR11 0683-2425 2 RESISTOR 2,4K 5% .25W FC TC=-400/+700 01607 CB2425
Al1R12 0683-1525 2 RESISTOR 1.5K 5% .25W FC TC=-400/+700 01607 CB1525
A1R13 0683-1025 4 RESISTOR 1K 5% .25W FC TC=-400/+600 01607 CB1025
AlR14 0683-2235 2 RESISTOR 22K 5% .25W FC TC=-400/+800 01607 CB2235
A1R15 0683-4315 5 RESISTOR 430 5% .25W FC TC=-400/+600 01607 CB4315
A1R16 0683-2235 RESISTOR 22K 5% .25 FC TC=-400/+800 01607 CB2235
A1R17 0683-1025 RESISTOR 1K 5% .25 FC TC=-400/+600 01607 CB1025
Al1R18 0683-2215 RESISTOR 220 5% .25 FC TC=-400/+600 01607 CB2215
A1R19 0683-4315 RESISTOR 430 5% .25 FC TC=-400/+600 01607 CB4315
A1R20 0683-2215 RESISTOR 220 5% .25 FC TC=-400/+600 01607 CB2215
AlR21 0683-1025 RESISTOR 1K 5% .25 FC TC=-400/+600 01607 CB1025
Al1R22 0683-1525 RESISTOR 1.5K 5% .25 FC TC=-400/+700 01607 CB1525
A1R23 0683-4315 RESISTOR 430 5% .25 FC TC=-400/+600 01607 CB4315
AlR24 0683-1025 RESISTOR 1K 5% .25 FC TC=-400/+600 01607 CB1025
A1R25 0683-4315 RESISTOR 430 5% .25 FC TC=-400/+600 01607 CB4315

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts (Continued)

TM 11-6625-2967-14&P
Model 5004A
Replaceable Parts

Reference HP Part Qty Description Mfr Mfr Part Number
Designation Number Code
A1R26 0683-7525 4 RESISTOR 7,5K 5% .25W FC TC=-400/+700 01607 CB7525
A1R27 0683-4725 2 RESISTOR 4,7K 5% .25W FC TC=-400/+700 01607 CB4725
A1R28 1810-0047 NETWORK-RES 5-PIN-81P .15-PIN-SPCG 28480 1810-0047
A1R29 0683-1615 RESISTOR 160 5% .25W FC TC=-400/+600 01607 CB1615
A1R30 0683-1615 RESISTOR 160 5% .25W FC TC=-400/+600 01607 CB1615
A1R31 0673-3315 2 RESISTOR 330 5% .25W FC TC=-400/+600 01607 CB3315
A1R32 0683-1615 RESISTOR 160 5% .25W FC TC=-400/+600 01607 CB1615
A1R33 0683-3315 RESISTOR 330 5% .25W FC TC=-400/+600 01607 CB3315
A1R34 0683-4725 RESISTOR 4,7K 5% .25W FC TC=-400/+700 01607 CB4725
A1R35 0683-4315 RESISTOR 430 5% .25W FC TC=-400/+600 01607 CB4315
A1R36 0683-7525 RESISTOR 7,5K 5% .25W FC TC=-400/+700 01607 CB7525
A1R37 0683-2225 1 RESISTOR 2,2K 5% .25W FC TC=-400/+700 01607 CB2225
A1R38 0683-1825 1 RESISTOR 1,8K 5% .25W FC TC=-400/+700 01607 CB1825
A1R39 0683-2425 RESISTOR 2,4K 5% .25W FC TC=-400/+700 01607 CB2425
A1R40 0683-2035 1 RESISTOR 20K 5% .25W FC TC=-400/+800 01607 CB2035
AlR41 1810-0135 2 NETWORK-RES 6-PIN-SIP .15-PIN-SPCG 28480 1810-0135
A1R42 0683-7525 RESISTOR 7,5K 5% .25W FC TC=-400/+700 01607 CB7525
A1R43 0683-7525 RESISTOR 7,5K 5% .25W FC TC=-400/+700 01607 CB7525
AlR44 1810-0135 NETWORK-RES 6-PIN-SIP .15-PIN-SPCG 28480 1810-0135
Al181 3101-0555 1 SWITCH-PS DPDT ALTNG 4A 250VAC 28480 3101-0555
A182 3101-2178 5 SWITCH ASSEMBLY, 5-STATION 28480 3101-2178
A183 3101-2178 SWITCH ASSEMBLY, 5-STATION 28480 3101-2178
Al84 3101-2178 SWITCH ASSEMBLY, 5-STATION 28480 3101-2178
A185 3101-2178 SWITCH ASSEMBLY, 5-STATION 28480 3101-2178
A186 3101-2178 SWITCH ASSEMBLY, 5-STATION 28480 3101-2178
A187 3101-2177 1 SWITCH-SL 4PDT-NS MINTR .01A 5VDC PC 28480 3101-2177
A188 3101-0693 1 SWITCH-SL 2-DPDT-NS STD 1,5A 250VAC PC 28480 3101-0693
A1TP1 1251-4707 5 CONNECTOR-SGL CONT PIN .031-IN-BSC-8Z 28480 1251-4707
ALTP2 1251-4707 CONNECTOR-SGL CONT PIN .031-IN-BSC-8Z 28480 1251-4707
ALTP3 1251-4707 CONNECTOR-SGL CONT PIN .031-IN-BSC-8Z 28480 1251-4707
ALTP4 1251-4707 CONNECTOR-SGL CONT PIN .031-IN-BSC-8Z 28480 1251-4707
A1TP5 1251-4707 CONNECTOR-SGL CONT PIN .031-IN-BSC-8Z 28480 1251-4707
ALTP6 1251-0600 3 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-0600
ALTP7 1251-0600 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-0600
ALTP8 1251-0600 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-0600
AlU1 1820-1195 1 IC FF TTLLS D-TYPE POS-EDGE-TRIG COM 01698 SN74LS175N
AlU2 1820-1285 1 IC GATE TTL LS AND-OR-INV 4-INP 01698 SN74L854N
A1U3 1820-1052 2 IC XLTR ECL/TTL ECL-TO-TTL QUAD 2-INP 02037 MC10125L
AlU4 1820-0691 1 IC GATE TTL LS AND-OR-INV 01698 SN74864N
Al1US5 1820-1204 1 IC GATE TTL LS NAND DUAL 4-INP 01698 SN74LS20N
AlU6 1820-1140 1 IC GEN TTL S PAR GEN 9-BIT 02910 N82862A
A1U7 1820-1144 1 IC GATE TTL LS NOR QUAD S-INP 01698 SN74L802N
A1US8 1820-1197 1 IC GATE TTL LS NAND QUAD S-INP 01698 SN74L800N
A1U9 1820-0629 1 ICFF TTL S J-K NEG-EDGE-TRIG 01698 SN748112N
A1U10 1820-1199 1 IC INV TTL LS HEX 1-INP 01698 SN74L804N
AlU11 1820-0685 1 IC GATE TTL S NAND TPL 3-INP 01698 SN74810N
AlU12 1820-1052 IC SLTR ECL/TTL ECL-TO-TTL QUAD S-INP 02037 MC10125L
A1U13 1820-1885 4 IC, TTL 74LS173 03406 DM74LS173N
AlU14 1820-1885 IC, TTL 74LS173 03406 DM74LS173N
A1U15 1820-1885 IC, TTL 74LS173 03406 DM74LS173N
AlU16 1820-1885 IC, TTL 74LS173 03406 DM74LS173N
A1U17 1820-1198 1 IC GARE TTL LS NAND QUAD S-INP 01698 8N74L803N
A1U18 1820-1281 1 IC DCDR TTL LS 2-TO-4-LINE DUAL 2-INP 01698 8N74L8139N
A1U19 1820-1006 1 IC, ROM 32 X 8, CC 28480 1816-1006
A1U20 1820-1001 1 28480 1820-1001
Al1U21 1820-1433 2 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL OUT 01698 SN74LS164N
A1U22 1820-1447 1 IC SN74L3670N 16-BIT RAM TTL 01698 SN74LS670N
A1U23 1820-1419 1 IC COMPTR TTL LS MAGTD 4-BIT 01698 SN74L885N
AlU24 1820-1433 IC SHF-RGTR TTL LS R-S SERIAL-IN PRL OUT 01698 SN74L8164N
A1U25 1820-1478 3 IC CNTR TTL LS BIN SYNCHRO 01698 SN74LS93N
A1U26 1820-1478 IC CNTR TTL LS BIN SYNCHRO 01698 SN74L893N
A1U27 1820-1478 IC CNTR TTL LS BIN SYNCHRO 01698 SN74L893N
A1U28 1826-0180 1 IC 555 02910 NES555V
A1U29 1816-1007 1 IC, ROM 32X 8, CC 28480 1816-1007
A1U30 1826-0173 1 ICV RGLTR 03406 LM320K-5.2
Al MISCELLANEOUS

0510-0741 5 BRACKET, 90 DEGREE 28480 0510-0741

2110-0269 2 FUSEHOLDER-CLIP-TYPE .25FUSE 28480 2110-0269

5040-8013 1 RECEPTACLE, AC POWER 28480 5040-6013
A2 05004-60002 1 BOARD ASSEMBLY, DISPLAY 28480 05004-60002
A2CR1 1990-0325 2 LED-VISIBLE LUM-INT=800CD IF=50MA=MAX 01542 5082-4403
A2CR2 1990-0540 4 DISPLAY-NUM SEG 1-CHAR .43-H 01542 5082-7650
A2CR3 1990-0540 DISPLAY-NUM SEG 1-CHAR .43-H 01542 5082-7650
A2CR4 1990-0540 DISPLAY-NUM SEG 1-CHAR .43-H 01542 5082-7650
A2CR5 1990-0540 DISPLAY-NUM SEG 1-CHAR .43-H 01542 5082-7650

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts (Continued)

TM 11-6625-2967-14&P
Model 5004A
Replaceable Parts

Reference HP Part Qty Description Mfr Mfr Part Number
Designation Number Code
A2CR6 1990-0325 LED-VISIBLE LUM-INT=800UCD IF=50MA-MAX 01542 5082-4403
A2J1 1251-3768 18 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J2 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J3 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J4 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J5 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J6 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J7 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J8 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J9 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J10 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J11 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J12 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J13 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J14 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J15 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J16 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J17 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2J18 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE DPSLDR 28480 1251-3768
A2TP1 1251-4714 1 28480 1251-4714
A2W1 1251-4750 3 CONNECTOR-SGL CONT PIN .03-IN-BSC-SZ RND 28480 1251-4750
A2W2 1251-4750 CONNECTOR-SGL CONT PIN .03-IN-BSC-SZ RND 28480 1251-4750
A2W3 1251-4750 CONNECTOR-SGL CONT PIN .03-IN-BSC-SZ RND 28480 1251-4750
A2 MISCELLANEOUS
0400-0010 1 GROMMET, VINYL 0.250" ID 00000 OBD#
A3 05004-60005 1 PROBE ASSEMBLY 28480 05004-60005
MP 7120-5919 1 LABEL, PROBE, TOP 28480 7120-5919
MP 7120-5920 1 LABEL, PROBE, BOTTOM 28480 7120-5920
MP 5060-0418 1 PIN TIP ASSEMBLY 28480 5060-0418
MP 00545-20203 1 BODY, BOTTOM HALF 28480 00545-20203
MP 00546-40002 1 WINDOW 28480 00546-40002
00547-40005 1 COVER, TIP 28480 00547-40005
MP 05004-20204 1 BODY, TOP HALF 28480 05004-20204
05004-20205 1 SWITCH, PUSHBUTTON 28480 05004-20205
05004-60103 1 CABLE ASSEMBLY, PROBE 28480 05004-60103
A3 05004-60003 1 BOARD ASSEMBLY, PROBE 28480 05004-60003
A3 0160-0576 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3 0160-0576 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A3 0150-0088 1 CAPACITOR-FXD 3.9PF +-25PF 500VDC 28480 0150-0088
A3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A3 2140-0346 1 LAMP-INCAND 7210 5VDC 30MA T-1-BULB 04504 7210 (ANSO 7210)
A3 0698-7225 1 RESISTOR 348 1% .05W F TC=0+-100 03292 C3-1/8 TO-348R-G
A3 0698-8875 1 RESISTOR 27.4 1% .05W F TC=0+-100 03292 C3
A3 0698-8874 1 RESISTOR 127 1% .05W F TC=0+-100 03292 C3
A3 2100-1986 1 RESISTOR-TRMR 1K 10% C TOP-ADJ 1-TRN 04568 62-206-1
A3 0698-7262 1 RESISTOR 12.1K 1% .05W F TC=0+-100 03292 C3-1/8-T0O-1212-G
A3 0757-0849 1 RESISTOR 36.5K 1% .5W F TC=0+-100 02995 MF7C1/2-TO-3652-F
A3 00546-00001 1 SWITCH, CONTACE 28480 00546-00001
A3 1820-0919 3 IC COMPTR ECL A/D DUAL 02037 MC1650L
A3A1 MISCELLANEOUS
1251-4259 CONNECTOR-SGL CONT PIN .031-IN-BSC-8Z 28480 1251-4259
00545-20202 STUD, TIP 28480 00545-20202
A4 05004-60006 1 POD ASSEMBLY 28480 05004-60006
0624-0306 1 SCREW-TPG 2-28 .5-IN-LG PAN-HD-POZI STL 28480 0624-0307
MP14 7120-5921 1 LABEL, POD INST. 28480 7120-5921
5040-0563 1 CONNECTOR, CLIP 28480 5040-0563
MP6 5040-8125 1 COVER, POD 28480 5040-8125
MP7 05004-20201 1 HALF-BOTTOM POD 28480 05004-20201
05004-60101 1 CABLE ASSEMBLY, POD 28480 05004-60101
1 BOARD ASSEMBLY, POD 28480 05004-60004
A4 0160-2550 2 CAPACITOR-FXD 1PF +-.1PF 500VDC 28480 0160-2550
A4 0160-2235 1 CAPACITOR FXD .75PF +-.25PF 500vDC 28480 0160-2235
A4 0160-2550 CAPACITOR FXD 1PF +-.1PF 500VDC 28480 0160-2550
A4 0160-0576 CAPACITOR FXD .1UF +-20% 50vVDC CER 28480 0160-0576
A4 0180-0155 1 CAPACITOR FXD 2.2UF +-20% 20VDC TA 04200 15D225X0020A2

See introduction to this section for ordering information
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Table 6-1. Replaceable Parts (Continued)

TM 11-6625-2967-14&P
Model 5004A
Replaceable Parts

Reference HP Part Qty Description Mfr Mfr Part Number
Designation Number Code
A4A1C6 0160-0576 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4AL1CT7 0160-0576 CAPACITOR-FXD .1UF +-20% 50VDC CER 28480 0160-0576
A4A1CR1 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A4A1CR2 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A4A1CR3 1901-0040 DIODE-SWITCHING 30V 50MA 2NS DO-35 28480 1901-0040
A4A1R1 0757-1100 3 RESISTOR 600 1% .125W F TC=0+-100 03292 C4-1/8-TO-601-F
A4A1R2 0757-1100 RESISTOR 600 1% .125W F TC=0+-100 03292 C4-1/8-TO-601-F
A4A1R3 0698-3423 3 RESISTOR 46.4K 1% .5W F TC=0+-100 05524 MFF-1/2-10
A4A1R4 0698-3423 RESISTOR 46.4K 1% .5W F TC=0+-100 05524 MFF-1/2-10
A4A1R5 0698-3423 RESISTOR 46.4K 1% .5W F TC=0+-100 05524 MFF-1/2-10
A4A1R6 0757-1100 RESISTOR 600 1% .125W F TC=0+-100 03292 C4-1/8-TO-601-F
A4A1R7 0757-0438 2 RESISTOR 5.11K 1% .125W F TC=0+-100 03292 C4-1/8-TO-5111-F
A4A1RS8 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+-100 03292 C4-1/8-TO-5111-F
A4A1R9 0698-3153 1 RESISTOR 3.83K 1% .125W F TC=0+-100 03292 C4-1/8-TO-3831-F
A4A1R10 0757-1094 1 RESISTOR 1.47K 1% .125W F TC=0+-100 03292 C4-1/8-TO-1471-F
A4A1R11 0757-0438 RESISTOR 5.11K 1% .125W F TC=0+-100 03292 C4-1/8-TO-5111-F
A4A1U1 1820-0493 1 IC OP AMP 03406 LM307N
A4A1U2 1820-0493 IC COMPTR ECL A/D DUAL 02037 MC1650L
A4A1U3 1820-0919 IC COMPTR ECL A/D DUAL 02037 MC1650L
A4A1U4 1826-0215 1 ICVRGLTR 02037 MC7905,2CT
A4A1 MISCELLANEOUS
1460-1473 4 SPRING (SH MET) BE CU 28480 1460-1473
5004A SIGNATURE ANALYZER
F1 2110-0201 1 FUSE .25A 250V SLO-BLO 1.25X.25 UL IEC 04703 313.250
F1 2110-0318 1 FUSE .125A 250V SLO-BLO 1.25X.25 UL IEC 04703 313.125
T1 9100-3063 1 TRANSFORMER, POWER 28480 9100-3063
Ul 1826-0181 1 ICVRGLTR 03406 LM323K
W1 8120-1378 1 CABLE ASSY 18AWG 3-CNDCT JGK-JKT .25-OD 28480 8120-1378
MISCELLANEOUS PARTS
0380-0007 3 SPACER-RND .438LG .18ID .250D BRS NI-PL 28480 0380-0008
0510-0592 6 RETAINER-PUSH ON TUB EXT .14-DIA 28480 0510-0592
0510-0741 BRACKET-RTANG .344-LG X .407-LG .312-WD 28480 0510-0741
1205-0319 1 HEAT SINK 8GL TO-3-PKG 28480 1205-0319
1400-0082 2 CLAMP-CA .125-DIA .375-WD NYL 05448 HP-2N
MP5 2360-0391 4 SCREW, MACH 6-32X1.75 PAN PH 28480 2360-0391
1540-0457 1 CASE-CRYG PVC 10LG 7.125WD 1.5DP 28480 1540-0457
2950-0072 2 NUT-HEX-DBL-CHAM 1/4-32-THD .062-IN-THK 28480 2950-0075
MP1 4040-1125 1 SHELL, BOTTOM 28480 4040-1125
MP4 7101-0447 1 PANEL, FRONT 28480 7101-0447
7120-3731 2 LABEL, HV WARNING 28480 7120-3731
7120-5370 2 LABEL, HANDLE 28480 7120-5370
7120-5955 1 LABEL, LINE VOLTAGE 28480 7120-5955
7120-5956 1 LABEL, INFO 28480 7120-5956
7120-6075 1 LABEL, INFO 28480 7120-6078
7122-0097 1 NAEMPLATE 28480 7122-0097
5040-8044 4 SPACER 28480 5040-8044
MP3 5040-8058 1 HANDLE 28480 5040-8058
5041-0268 6 KEYCAP, PEARL GRAY 28480 5041-0268
5061-1215 1 CABLE ASSEMBLY, GND BLACK 28480 5061-1215
5061-1219 1 CABLE ASSEMBLY, STOP W/R 28480 5061-1219
5061-1221 1 CABLE ASSEMBLY, CLK W/Y 28480 5061-1221
5061-1222 1 CABLE ASSEMBLY, START W/GN 28480 5061-1222
00548-60101 1 CABLE ASSEMBLY, POWER 28480 00548-60101
05004-00001 1 BRACKET, HEAT SINK 28480 05004-00001
05004-00002 1 SHIELD, HEAT SINK 28480 05004-00002
MP2 05004-20202 1 SHELL, TOP HALF 28480 05004-20202
05004-20203 3 BEZEL, TEST POINT 28480 05004-20203
05004-90001 1 MANUAL-OPERATING 28480 05004-90001
10230-62101 5 GRABBER 28480 10230-62101

See introduction to this section for ordering information
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Table 6-2. Manufacturers Code List

TM 11-6625-2967-14&P
Model 5004A
Replaceable Parts

Mfr. No. MANUFACTURER NAME ADDRESS ZIP CODE
01542 HP DIV 01 OPTOELECTRONICS, PALO ALTO, CA

01607 ALLEN-BRADLEY CO., MILWAUKEE, WI

01698 TEXAS INSTRU INC SEMICOND CMPNT DIV, DALLAS, TX

02037 MOTOROLA SEMICONDUCTOR PRODUCTS, PHOENIX, AZ

02713 GENERAL INSTR CORP SEMIDON PROD GP., HICKSVILL, NY

02910 SIGNETICS CORP, SUNNYVALE, CA

02995 MEPCO/ELECTRA CORP, MINERAL WELLS, TX

03292 CORNING GLASS WORKS (BRADFORD), BRADFORD, PA

03406 NATIONAL SEMICONDUCTOR CORP, SANTA CLARA, CA

04200 SPRAGUE ELECTRIC CO., NORTH ADAMS, MA

04504 CHICAGO MINIATURE/DRAKE, CHICAGO, IL

04568 BECKMAN INSTRUMENTS INC HELIPOT DIV., FULLERTON, CA 73138
04703 LITTELFUSE INC., DES PLAINS, IL

05448 BURNDY ENGINEERING, LATHRUP VILLAGE, Mi

05524 DALE ELECTRONICS INC., COLUMBUS, NE

28480 HEWLETT-PACKARD CO CORPORATE HQ., PALO ALTO, CA 94304
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Figure 6-1. Mechanical Parts
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Manual Changes

SECTION VI
MANUAL CHANGES

7-1. INTRODUCTION

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

SECTION VI
SERVICE

8-1. INTRODUCTION

8-2. This section provides safety considerations, logic symbols, troubleshooting procedures, block diagram and
description, circuit theory, component location photos, and schematic diagram (service information).

8-3. SAFETY CONSIDERATIONS

8-4. Although this instrument has been designed in accordance with international safety standards, this manual contains

information, cautions, and warnings which must be followed to ensure safe operation and to retain the instrument in safe

condition (see[Sections 1] lllJand /). Service and adjustments should be performed only by qualified service personnel.
WARNING

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CONDUCTOR (INSIDE OR OUTSIDE
THE INSTRUMENT) OR DISCONNECTION OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO
MAKE THE INSTRUMENT DANGEROUS. INTENTIONAL INTERRUPTION IS PROHIBITED.

8-5. 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.

8-6. Capacitors inside the instrument may still be charged even if the instrument has been disconnected from its source of
supply.

8-7. 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 fuseholders must be avoided.

8-8. Whenever it is likely that this protection has been impaired, the instrument must be made inoperative and be secured
against any unintended operation.
WARNING
THE SERVICE INFORMATION IS OFTEN USED WITH LINE POWER SUPPLIED AND PROTECTIVE

COVERS REMOVED FROM THE INSTRUMENT. ENERGY AVAILABLE AT MANY POINTS MAY, IF
CONTACTED, RESULT IN PERSONAL INJURY.
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8-9. RECOMMENDED TEST EQUIPMENT

8-10. Test equipment and test equipment accessories required to maintain the 5004A are listed in [Table 1-2.| Equipment
other than that listed may be used if it meets the listed critical specifications.

8-11. LOGIC SYMBOLS

8-12. Logic symbols used in this manual conform to the American National Standard ANSI Y32.14-1973 (IEE Std. 91-
1973). This standard supersedes MIL-STD-806B. In the following paragraphs logic symbols are described.

8-13. Logic Concepts

8-14. The binary numbers 1 and 0 are used in pure logic where 1 represents true, yes, or active and 0 represents false,
no, or inactive. These terms should not be confused with the physical quantity (e.g., voltage) that may be used to
implement the logic, nor should the term "active" be confused with a level that turns a device on or off. A truth table for a
relationship in logic shows (implicitly or explicit) all the combinations of true and false input conditions and the result
(output). There are only two basic logic relationship, AND and OR. The following illustrations assume two inputs (A and
B), but these can be generalized to apply to more than two inputs.

AND Ylistrueifandonlyif Aistrueand Bis OR Yistrueif and only If A is true or B is true

true (or more generally, if all inputs (or more generally, if one or more input(s)
are true). is (are) true).
Y=1if and only if A=1 and B=1. Y=1if and only if A=1 or B=1.
Y=AB Y=A+B
IVALENT EQUIVALENT
TRUTH TABLE :\cllhllJlBOLS TRUTH TABLE SYMBOLS
A BlY A & ) v A BLY A—‘E_Y
11§ 8 L e—1
3 0 0 1 0 1
1] 1 1
g ; g 2__‘ & H— o oo :__ >1 v

8-15. Negation

8-16. In logic symbology, the presence of the negation indication symbol O provides for the representation of logic

function inputs and outputs in terms independent of their physical values; the O-state of the input or output being the 1-
state of the symbol referred to by the symbol description.

EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE 4

A A—d A——‘ A
& z 21 z 21 2 & z
B8—— e—-q 8—1 58—
TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE

A B| 2 A B | 2Z A B|Z A B2

T 140 LI B 100 1 1] 0

10| 10 |1 1 oo 1" ol o

¢ 1 1 o 1 1 o 1|0 o 1/)0

o 0| o o0 |1 0o 0 |1 o ol
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EXAMPLE 1 says that Z is not true if A is true and B is true or that Z is true if A and B are not both true. Z=AB or
Z=AB. This is frequently referred to as NAND (for NOT AND).

EXAMPLE 2 says that Z is true if A is not true or if B is not true. Z = A + B. Note that this truth table is identical to that
of Example 1. The logic equation is merely a De Morgan’s transformation of the equations in Example 1.
The symbols are equivalent.

EXAMPLE3Z=A+BorZ=A+B and,

EXAMPLE 4 Z = A + B, also share common truth table and are equivalent transformations of each other. The NOT OR
form (Example 3) is frequently referred to as NOR.

NOTE
In this manual the logic negation symbol is NOT used.

8-17. Logic Implementation and Polarity Indication

8-18. Devices that can perform the basic logic functions, AND and OR, are called gates. Any device that can perform one
of these functions can also be used to perform the other if the relationship of the input and output voltage levels to the logic
variables 1 and 0 is redefined suitably.

8-19. In describing the operation of electronic logic devices, the symbol H is used to represent a "high level,” which is a
voltage within the more-positive (less-negative) of the two ranges of voltages used to represent the binary variables. L is
used to represent a "low level," which is a voltage within the less-positive (more-negative) range.

8-20. A function table for a device shows (implicit or explicitly) all the combinations of input conditions and the resulting
output conditions.

8-21. In graphic symbols, inputs or outputs that are active when at the high level are shown without polarity indication.

The polarity indicator symbol = denotes that the active (one) state of an input or output with respect to the symbol to

which it is attached is the low level.
NOTE

The polarity indicator symbol O s used in this manual.

EXAMPLE 5
Assume two devices having the following function tables.
DEVICE =1 DEVICE =2
FUNCTION TABLE FUNCTION TABLE
A 8 Y A 8 Y
H H H H H
H L L H L H
L H L L H H
L L L L L L

POSITIVE LOGIC
By assigning the relationships H=1, L=0 at both input and output, Device #1 can perform the AND function and Device
#2 can perform the OR function. Such a consistent assignment is referred to as positive logic. The corresponding
logic symbols would be:

DEVICE =1 DEVICE =2

A— SO
=D e D

8-3
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NEGATIVE LOGIC

Alternatively, by assigning the relationship H=0, L=1 at both input and ouput, Device #1 can perform the OR function
and Device #2 can perform the AND function. Such a consistent assignment is referred to as negative logic. The
corresponding logic symbols would be:

DEVICE =1 DEVICE =2

S

Iy NN
<< v v
S HA}

8-22. MIXED LOGIC. The use of the polarity indicator symbol (X) automatically invokes a mixed-logic convention. This
is, positive logic is used at the input and outputs that do not have polarity indicators, negative logic is used at the inputs
and outputs that have polarity indicators.

EXAMPLE 7
FUNCTION TABLE

EXAMPLE 6
FUNCTION TABLE

A 8 2 A B r4
P B H H | L
H L H H L L
L H H L H L
L L H L L H
This may be shown either of two ways: This may be shown either of two ways:

A e & A A—B

Note the equivalence of these symbols to example 1 and Note the equivalence of these symbols to examples 3
2 and the fact that the function table is a positive-logic and 4 and the fact that the function table is a positive-
translation (H=1, L=0O of the NAND truth table, and also logic translation (H=Il, L=0O) of the NOR truth table, and
note that the function table is the negative-logic also note that the function table is the negative-logic
translation (H=0, L=1) of the NOR truth table, given in translation (H=O, L=I) of the NAND truth table, given in
Example 3. Example 1.

8-23. It should be noted that one can easily convert from the symbology of positive-logic merely by substituting a polarity
indicator (.B) for each negative indicator (O)while leaving the distinctive shapes alone. To convert from the symbology

of negative logic, a polarity indicator (.B) is substituted for each negation indicator ( 0) and the OR shape is substituted
for the AND shape or vice versa.

8-24. It was shown that any device that can perform OR logic can also perform AND Igoic and vice versa. De Morgan’s
transformation is illustrated in Examples 1 through 7. The rules of the transformation are:

1. Ateach input or output having a negation (O)or polarity (.B) indicator, delete the indicator.
2. At each input or output not having an indicator, add a negation (O) or polarity (.B) indicator.

(D)

3. Substitute the AND symbol for the OR symbol (D)or vice versa. These steps do not alter the assumed
convention; positive-logic stays positive, negative-logic stays negative, and mixed-logic stays mixed.

8-4
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8-25. The choice of symbol may be influenced by these considerations: (1)The operation being performed may best be
understood as AND or OR. (2) In a function more complex than a basic gate, the inputs will usually be considered as
inherently active high or active low (e.g., the J and K inputs of a J-K flip-flop are active high and active low, respectively).
(3) In a chain of logic, understanding and the writing of logic equations are often facilitated if active-low or negated outputs

feed into active-low or negated inputs.

8-26. Other Symbols

8-27. More symbols are required to depict complex logic diagrams. Some of the other symbols are as follows:
Dynamic input activated by transition from a low level to a high level. The opposite transition has no effect at the output.

8-5

Dynamic input activated by transition from a high level to
a low level. The opposite transition has no effect at the
output.

Exclusive OR function. The output will assume its
indicated active level if and only if one and only one of
the two inputs assumes its indicated active level.

Inverting function. The output is low if the input is high
and it is high if the input is low. The two symbols shown
are equivalent.

Noninverting function. The output is high if the input is
high and it is low if the input is low. The two symbols
shown are equivalent.

OUTPUT DELAY. The output signal is effective when
the input signal returns to its opposite state.

EXTENDER. Indicates when a logic function increases
(extends) the number of inputs to another logic function.

FLIP-FLOP. A binary sequential element with two stable
states: a set (1) state and a reset (0) state. Outputs are
shown in the 1 state when the flip-flop is set. In the reset
state the outputs will be opposite to the set state.

RESET. A 1 input will reset the flip-flop. A return to O
will cause no further effect.

SET. A 1 input will set the flip-flop. A return to 0 will
cause no further action.

TOGGLE. A 1 input will cause the flip-flop to change
state. A return to O will cause no further action.
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J INPUT. Similar to the S input except if both J and K
(see below) are at 1, the flip-flop changes state.

K INPUT. Similar to the R input (see above).

D INPUT (Data). Always dependent on another input
(usually C). When the C and D inputs are at 1, the flip-
flop will be set. When the C Is 1 and the D is O, the flip-
flop will reset.

Address symbol has multiplexing relationship at inputs
and demultiplexing relationship at outputs.

8-29. Dependency Notation is a way to simplify symbols for complex IC elements by defining the existence of an AND
relationship between inputs, or by the AND conditioning of an output by an input without actually showing all the elements
and interconnections involved. The following examples use the letter "C" for control and "G" for gate. The dependent
input is labeled with a number that is either prefixed (e.g., 1X) or subscripted (e.g., X1). They both mean the same thing.
The letter V is used to indicate an OR relationship between inputs or between inputs and outputs with this letter (V). The
letter F indicates a connect-disconnect relationship. If the F (free dependency) inputs or outputs are active (1) the other
usual normal conditions apply. If one or more of the F inputs are inactive (0), the related F output is disconnected from its

normal output condition (it floats).

G1

H

L
gl

1,2X
h—

G1

xX1,2

8-6

The input that controls or gates other inputs is labeled
with a "C" or a "G",

followed by an identifying number. The controlled or
gated input or output Is

labeled with the same number. In this example, "1" is
controlled by "G1."

When the controlled or gated input or output already has
a functional label (X

is used here), that label will be prefixed or subscripted by
the Identifying number.

If a particular device has only one gating or control input
then the identifying

number may be eliminated and the relationship shown
with a subscript.

If the input or output is affected by more than one gate or
control input, then the

identifying numbers of each gate or control input will
appear in the prefix or

subscript, separated by commas. In this example "X" is
controlled by "G1"

and "G2."
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8-31. A class of symbols for complex logic are called control blocks. Control blocks are used to show where common
control signals are applied to a group of functionally separate units. Examples of types of control blocks follow.

RIGHT —

LEFT

L]

REG

SEL

So

St

1

OUTPUT
SEL

8-7

Register control block. This symbol is used with an
associated array of flip-flop symbols to provide a point of
placement for common function lines, such as a
common clear.

Shift register control block. These symbols are used with
any array of flip-flop symbols to form a shift register. An
active transition at the inputs causes left or right shifting
as indicated.

Counter control block. The symbol is used with an array
of flip-flops or other circuits serving as a binary or
decade counter. An active transition at the +1 or -1 input
causes the counter to increment one count upward or
downward, respectively. An active transition at the £ 1
input causes the counter to increment one count upward
or downward depending on the input at an up/down
control.

Selector control block. These symbols are used with an
array of OR symbols to provide a point of placement for
selection (S) or gating (G) lines. The selection lines
enable the input designated 0, 1, ...n of each OR
function by means of a binary code where SO is the
least-significant digit. If the 1 level of these lines is low,

polarity indicators ( .B) will be used. The gating lines
have an AND relation with the respective input of each
OR function: G1 with the inputs numbered 1, G2 with the
input numbered 2, and so forth. If the enabling levels of

these lines is low, polarity indicators (.B) will be used.

Output selector control block. This symbol is used with a
block symbol having multiple outputs to form a decoder.
The selection lines enable the output designated 0, 1,
....n of each block by means of a binary code where SO
is the least-significant digit. If the 1 level of these lines is

low, polarity indicators (.B) will be used.
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8-33. Logic elements can be combined to produce very complex devices that can perform more difficult functions. A
control block symbol can be used bo simplify understanding of many complex devices. Several examples of complex
devices are given here.

—

!

T

c

c2
c3
R

o

4

-—m

3D
10

||

30

3D

30
2D

|

L

FF
m - "

FF
2= 47

FF
O

FF
18 -+

Selector Control Block used to simplify AND portion of a quad AND-OR
select gate. When G1 is high, the data presented at the "1" inputs will
be gated through. When G2 is high, the data presented at the "2" inputs
will be gated through.

Register control block used to lllustrate a quad D-type latch. There is a
common active-low reset (R), and a common edge-triggered control
input (C). Since there is only one dependency relationship, the
controlling input is not numbered and the controlled functions (D) are
subscripted with a C.

Shift Register Control Block used to show common Inputs to a
bidirectional shift register. Notice that "— m" means shift the contents to
the right or down by "m" units. And "—m" means shift the contents to
the left or up by "m" units. Note: If m=l, it may be omitted. Inputs "a" and
"b" are each single IC pins that have two functions. Input "a" enables
one of the inputs to the top D-type flip-flop (1D), and also shifts the
register contents down one unit. Input "b" enables one of the inputs to
the bottom flip-flop (2D), and also shifts the register contents up one
unit. Input "c" loads all four flip-flops in parallel (3D). Input "d" is a
common reset. The output delay Indicator is used because these are
master-slave flip-flops.

Counter Control Block used to show common inputs to a Presettable
Decade Up/Down Counter. Notice that "+m" means count up
(increment the count) by "m;" "-m" means count down by "m." Note: if
m=l, it may be omitted. Since the D-type flip-flops are master-slave, the
output delay indicator is used. The "=9, t1" and "=9, -1" notation defines
when the carry and borrow outputs are generated. They also define it,
as a decade counter; a binary counter would have carry indicated with
"=15, +1." Flip-flop weighting is indicated in parenthesis.

8-8
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Read Only Memory (ROM) with 32 addresses. Address selection is
determined by the five upper inputs which are decoded into 32 possible
addresses (A00 through A31) corresponding to the weighting modifiers at
the inputs. Input modifier G (pin 15) gates the outputs. Stored data will
be read from the selected memory address if G is active (low). The
output data pins (1-7 and 9) are active low. The "-" indicator shows the 8
outputs are capable of supplying low outputs only. A high output is
usually supplied by a resistor to a "high" voltage.

8-34. TROUBLESHOOTING (FAILURE ANALYSIS)

8-35. Information to help locate a fault or trouble in the 5004A is given in the following material.

8-36. Several troubleshooting aids are permanently built-in the 5004A. The SELF-TEST front panel switch is one. The
main assembly (motherboard) NORMAL SERVICE switch is another. The front panel GATE lamp is another. The four-
front panel seven-segment digit displays are another. The front panel UNSTABLE SIGNATURE is another.

8-37. The front panel SELF-TEST switch operation is described in|Section 11} of this manual.

8-38. Troubleshooting Flowchart

8-39. the troubleshooting flowchart may be used to locate a faulty component. A suggested sequence for

troubleshooting is:

a. Perform the Operator’s Self-Test (see in ).
b. If the 5004A does not pass the Operators Self-test, perform the steps given in the troubleshooting flowchart

(Figure 8-1).

8-40. Major Test Point Signatures

8-41. |Table 8-1llists the signatures for the major test points.

8-42.Troubleshooting Signatures with SELF-TEST and NORMAL/SERVICE Switches

8-43. [Table 8-Zlis a listing of signatures taken from a correctly operating 5004A with a second correctly operating 5004A.
These signatures may be used to locate the cause of a malfunction in a 5004A Signature Analyzer. To take most of the
signatures listed requires that the top cover of the 5004A be removed. Refer to the disassembly procedures before

attempting to remove the top cover.

WARNING

IF THE 5004A TOP COVER IS REMOVED, DANGEROUS VOLTAGES ARE EXPOSED. ONLY
QUALIFIED ELECTRONIC SERVICE TECHNICIANS SHOULD ATTEMPT TO SERVICE THE 5004A

WITH COVERS REMOVED.
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PRELIMINARY STEPS
1. SET FRONT PANEL SWITCHES,
AS FOLLOWS:
START, $TOP, CLOCK, SELF. ARE s
= IN, HOLD - OuT ANY LED ane UNSTABLE 15 ARE »
ALL FOUR DATA PROBE THESE Table 8-1. Troubleshooting Signatures Major Test Points
2. CONNECT TEST POD START, INDICATORS SIGNATURE DIGITS ui'??flé’.f.ﬁa LAMP FLASHING smn\:[rgns: oIS g 38 I
STOP AND CLOCK WIRES TO oN B ? P13, ACA2 Signature
CORRESPONDING RECEP- ? . &
TACLE ON FRONT PANEL. Test Point* Location NORMAL SERVICE
2 CONNECT DATA PROSE TP
TO PROBE TEST RECEP-
TACLE ON FRONT PANEL
CHECK POWER SUPPLIES. ARE CHECK SELF TEST CIR- Pow! 3
4. CONNECT POWER CABLE T CHECK FUSE, SIGNATURES CUIT (/1027 ATUZ6, ey | powER CHECK AT, ATU3, CHECK AZDST. ATUT NORMISERVICE u2sm =111~
CORRECT POWER SOURCE CHECK LINE PONER, CORRECT AT A1UZ5, A1UZ9, AVUTTY CHECK SCAN CIRCUITS A2DS6, A1U188, A1UZ0, AZUY, ATUIZ, wTeH N () Vit NN ) I A—
AND SET FRONT PANEL AZDS5, ATUA, ATUY [(a1UzZ8, A1UT8). AIU22, ATUZE. g ' { - -
LINE SWITCH ON (IN). POWER SUPPLIES.) ATUY1, PROBE CABLE posiTioN
()
@ Uz = I-IIII:,IL/ —
SWITCH TO NORM
NATURES ON SIGNA- 1TION.
TURE TABLE.
-
Uz L i e -—
1O ¢ T ]
s
THE GATE
gzex aun e
FLASHING? - AlU2, A1us.
I_1
Q u29(3) /.'/ /- ’71 II:/ —
CHECK AVU3B, AZDS5,
POD CONNECTORS, & =
CABLE, ASUY, AAUZ, U29(4 Lo
ey @ N -—
@ u(s) ——
IGNATURES ane 3 T 1HE sTART AN
A7 P TRG TP SIGHATURES AT SIGNATURE SSor wiTCHeR 10 s CHECK EDGE SELECT
CORRECT CORRECT CORRECT OUT / POSITION. SWITCHES 52. 53, 84.
? - -
un(E) L ey iy B Y v f il
e LA oy b i S0 Y v Y g e Y |
cHeck seLeTEST CiR. CHECK ATUS, ALUTIA/B, CHANGE THE NORM/ CHECK A1UG, ATUZ1 THE SIGNATURE
CUITS (A1UZ5, ATU26. LEVEL TRANSLATOR SERVICE SWITCH TO d 4 -
Atuan. AAUT2, DATA PROBE. SERVICE POSITION AU greRaTiNG U7}, U249) -1 - I_/ = 1,71
! S / L m—

o8

U24(13), UB(10} Vil -,’ o i | AR Y} I_:I

THE SERVICE
SIONATORESAT CHECK A1U3, AU12.

™7
CORRECT

*Test point numbers are shown on the schematic diagram for the 5004A.

CHECK A1U1,A102,
ATUd4, ATUIO
ISERVICE SIGNATURES).

Figure 8-1. Troubleshooting Flowchart
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Table 8-2. SELF-TEST and NORMAL/SERVICE Signatures

PINS | U1 U2 U3 U4 us us U7 Ul u9 | uto | PIN PPN | LT | b2 | o3 | oL1a fou1s | ute [ w17 | uis | u19 | Lo | PN
1IN | 4724 | sAan THOS | 5A22 | 472A | F517 | UCPY | 472A | 7CA7 | 1 TN 7CAR S0FP | 0000 | 6892 1
S | 472A | 9eA3 HiB9 | 94A3 | 472A | P7AA | PF4} | 472A | 7CA7 S| o7car 90FP | 0000 | 802C
2N | A6 | A6 09P3 | 472A | 4724 | 0000 | Piet | 38H | 7CA7 | 2 IN TCAH HHS3 43¢ 2
s | A326 | Ade 09P3 | 4724 | 47 0000 | P36t | 3H8H | 7CA7 S| orcar HHS53 BOCH
3N | PaoF | ucey MO8 72A | 823H | CPFY | 7CA7 | 4724 3 3N s 7506 | 7SU6 | 75U | 75U | 75U6 2CHE 3
S | P4OF | PF43 H389 472A | A0BO | Ac69 | 7CA7 | 472A s | e 0261 | 0261 | 0261 | 0261 | 0261 9902
5004A USED FOR TESTING 4N | 464F | LCPY UCP9 | PAOF | 472A | 4C4F | CFF3 | 4724 | 0000 4 4N | 3F8H | 0000 | A09 | A09% | A096 | A096 478 | 2703 ‘) 4
S | 464 | PFO3 PF43 | P4OF | 4724 | 125P | AC6E9 | 472A | 0000 S| 3keH | 0000 | 92PC | 92PC | 92PC | 92pC 4C78 | 9HO2
5N | 137 | ucPy UCPY | 5829 | S96F | OF66 | 66PO | Subk | 472A 5 SN 3k8H | 4724 | 3A0U | 3A0U | 3A0U | 3A0U | 0863 | 25CF | 069C 5
S | 1367 | PF43 PF43 | A427 | 596F | 5574 | 6606 | S96F | 472A S 3FBH | 472A | 9664 | 9664 | 9664 | 9664 25CE | OHAH
6N | 4PE9 | 3PO6 UCPY | HAUO | 0147 | 0000 | UCP9 | 1P46 | 0000 6 6N TCAT FU22 1 FU22 ) BL22 | FU22 C AD96 | 7661 | T8CP 6
S | 4PF9 | 62CF PF43 | 6H73 | 42U6 | 0000 | PF4) | P46 | 0000 S| oAz €152 | €152 | €152 | €152 | 92PC | 7661 | PHOC
7N | o9P3 | 0000 0000 | 0000 | 0000 | 0000 | 0000 0000 7 7N o000 0000 | 5UBU | P73H 7
S | 093 | o000 0000 | 0000 | 0000 | 0000 | 0000 0000 S| ooco 0000 | 5UBU | CH2U
8N | 0000 | 0000 C445 | 66PO | 0000 | H4UO | 472A | 0000 | 13F7 8 BN L3eL 0000 | 0000 | 0000 | VOO0 | FU22 | 0000 8
S | 0000 | 0000 1669 | 6606 | 0000 | 6H73 | 472A | 0000 | 137 S| 6P6F 0000 | 0000 | 0000 | 0000 | C152 | 0000
9N | 0000 | 5829 5829 | 5829 | 0000 | HAU1 | FUFU 54PH 9 9N C445 0000 | 0000 | 0000 | 0000 | 7A33 | 472A 9
S | o000 | A427 A427 | A427 HAU1 | FUFL 54PH S| 2946 0000 | 0000 | 0000 | 0000 | 7A33 | 472A
0N 4PF9 P4OF | PAOF | F944 | OF66 | 0863 464k 10 1N Cad5 0000 | 0000 | 0000 | 0000 10
s 4PF9 P405S | P4OF | CFUS | 5574 | 0863 464 S| 294 0000 | 0000 | 0000 | 0000 |
1N 5820 | aprg 5829 | PaoF | AUFS | 459 | 7CA? 066 | 1 N ana FH33 | (826 | F94H | AUFS | 3A0U | 0000 n
S | A4z7 | apPFg A4 HHHS | 4596 | 7CA7 0166 S A72A FUAL | PL7H | CRUS | HHHS | 9664 | 0000
12N | P06 | 4PF9 | S4PH | 1HO8 | 5A22 | 2CAL | 2946 | 7A33 0166 12 V2N ORBH | EBH | 1501 | 6CTH | 929A | 47SE | 29pP | 472A 12
S | F6IC | 4PF9 | 54PH | H389 | 94A3 | 6PAH | 2946 | 7A33 0166 S| BH | dRBH | 1417 5553 | U242 | 3003 | 29PP | 472A
13N | Cad5 | A326 | 0166 | 1HO8 | P36F | 1501 | 90Fp | 4596 A4db | 13 TN 7CAE | 7CA7 | APHY | 5E97 | 2535 | 9hL2 4727 13
S| 204 | A3 | 0166 | H389 | P36F | 1417 | 9orp | 4596 A4d6 S| 7CAE | JCAT | SAAA | CB22 | UGN | 7282 4728
14N | Hos | 472A 4728 | 472A | a72A | 472A | 472A 472A 14 4N 472 S4E8 | 94FH | S2A7 | JCAU | 472A | 0000 | 0000 L
S | HiBY | a72A 472A | 4T2A | am2A | 472A | 472A 472A S| 4rA UPUR | 7CUH | 67A8 | 6PAH | 472A | 0000 | 0000
15N SA22 47 2A 15 15N 0000 0000 0000 0000 0000 0000 15
S | 9aA3 472A S 0000 [ 0000 | 0000 | 0000 0000 | 0000
16N [ 4724 4724 % | 16N 4724 | 472A 6
5 | 472A 4720 S 4a72A | 472A
SEE TEXT
N = NORMAL - ; . ;
S~ SERVICE position of 7 PIN | w2t fu22 | w2z | u24 | uzs | U2 | L7 | uzs | U9 | U30 | PIN
1IN 0147 FOIC 0000 HHS3 54PH 1
S| svet £61C | 0000 | HHSH 54PH
AN 07 0000 | 0000 | 0000 0166 2
5 596 0000 0000 0000 0166
iN Y4kH 2CAL 0000 0000 0000 Addb 3
S| 7CCH 6PAH | 0000 | 0000 | 0000 Ad46
ANy oste7 | 20pP UL | 2946 HAU1 4
S| csu | 2pp 7282 | 2946 | HAU1
SN 6C7H | 7A33 47F5 i 5
To get the signatures given in this table, set the two 5004A’s controls as follows: o : :ZZ:’ 17:::; Ax&n;:s 6
5004A Being Tested N IR s ot ;
LINE:OFF; START:OUT; STOP:QUT; HOLD:OUT; SELF-TEST:IN. S| o0 | st 0000
AN 4596 | 29PP | 3A9A [ 8
5004A Used to Test < 4596 | 20pp | a0
Same as above except SELF-TEST:QUT 'EN 207 7A33 | H10F 9
Make the connections shown between the two 5004A’s. 10 ; Sat /:;:79 ip7 | s2A7 2| TAI | TG 29PP 10
S| UPUE | OFCY | OFCT | 67A8 29PP
1N APHY | 0000 2535 | FUFU | 0863 | 0108 0863 n
S| 3AAA | 0000 U600 | FUFU | 0863 | 0108 0863
12N 1501 | 472A | 207P | 929A | F61C | 0000 | HH53 12
S| 1417 | 4724 | ASC9 | U242 | F6IC | 0000
13N FH33 | 29PP | 29H7 | F94H 13
s | FUHU | 29PP | PSUT | CEUS
UN| 4724 472A | 0108 | 0000 | 0863 1
s | 472 472A | 0108 | 0000 | 0863
15N 14HA 15
s 7782
16 N 16
s

Table 8-2. SELF-TEST and NORMAL/SERVICE Signatures
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8-44. DISASSEMBLY AND REASSEMBLY PROCEDURES

8-45. To remove the 5004A covers, use the following procedure;

wn e

ook

WARNING

WHEN THE COVERS ARE REMOVED FROM THE 5004A, LINE VOLTAGES WHICH ARE
DANGEROUS AND MAY CAUSE SERIOUS INJURY WHEN TOUCHED. DO NOT REMOVE THE
COVERS UNLESS IT IS NECESSARY.

Disconnect the power cable from the rear panel of the 5004A.

Turn the 5004A over with the cable case down. Four screws are exposed.

On the back panel of the 5004A loosen the two screws at the ends of the heat sink three or four turns (seelEigure
NOTE

DO NOT loosen the transistor retaining screws (see Eigure 8-2)|
Remove the four screws near the four corners of the cabinet bottom.

Hold the top and bottom covers together and turn the 5004A right side up.
Carefully lift the top cover off.

REGULATOR
TRANSISTOR
SCREWS

(DO NOT
LOOSEN}

aa s UL L UL L LTV RER R TXRTR TR R TRER R RARRAARANY (O RUAE

HEAT SINK SCREWS

Figure 8-2. Heat Sink Screws Locations
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NOTE
If the heat sink on the rear panel is still holding the cover together, loosen the sink screws a few
more turns.
WARNING
BE CAREFUL OF EXPOSED LINE VOLTAGE POINTS.

7. If necessary the bottom cover can be removed.
8. To reassemble the 5004A reverse the preceding steps.

8-46. Data Probe Disassembly and Reassembly

8-47. To disassemble the data probe, use the following procedure.
1. Disconnect the power cable from the 5004A. Remove the GND wire from the probe.

NOTE
[Figure 6-1lshows the mechanical parts of the probe. [Figure 8-7Ishows the probe with its covers
removed.
2. Remove the probe tip by turning it with fingers counterclockwise.

NOTE

The red window has a projecting stud that fits in the body of the probe near the GND pin (off-set
slightly).

3. Carefully pull the red window off the probe tip.
4. Slide the two half covers carefully off the probe printed circuit board.

NOTE
The two body shells interlock to cover the printed circuit board.
5. Reverse the preceding steps to reassemble the data probe.
8-48. Gating Signals Pod Disassembly and Reassembly

8-49. To disassemble the gating signals pod, use the following procedure.
1. Disconnect the power cable from the 5004A.

NOTE
[Figure 6-1khows the mechanical parts of the pod. [Figure 8-7]shows the probe with its covers
removed.
2. Squeeze the ends of the pod test leads connector and pull the connector off the pod.
3. Remove the four screws from the bottom cover of the pod, and carefully remove the top cover. The bottom cover
can also be removed if necessary.
NOTE
The pod cable has a strain protector which fits in a slot in the covers of the pod.

4. Reverse the above procedure to reassemble the pod.

8-15



TM 11-6625-2967-14&P
Model 5004A
Service

8-50. BLOCK DIAGRAM DESCRIPTION

8-51. In the following paragraphs a description of the 5004A Signature Analyzer is given to match the block
diagram in this section. A more detailed description of the 5004A is given in the paragraphs following the heading:
CIRCUIT THEORY (PRINCIPLES OF OPERATION) (SCHEMATIC DIAGRAM DESCRIPTION).

8-52. A 5004A Signature Analyzer requires four input signals: START, STOP, CLOCK, and DATA. START, CLOCK, and
STOP inputs are applied to the 5004A through the GATING SIGNALS POD.

8-53. Data Signal Path. DATA input is through the DATA PROBE. Signals applied to the DATA PROBE are connected to
dual paths which trigger at high and low voltage levels respectively. The output of these level detectors is at ECL level and
drive a pair of ECL to TTL converters on the main assembly. A logic level detector across the ECL converters provides the
drive for the logic level indicator at the data probe tip. The outputs of the ECL converters is translated from a possible
three levels (high, bad (middle), and low) to standard high or low levels at the selected clock. (When a bad level appears
atthe input of the data probe, it is converted to whatever the previous data level was: (either high or low.) Data from the 3-
to-2 level converter is applied to the pseudo-random word generator with corresponding gate and clock signals. For each
different clocked data stream (series of bits) bracketed by a start and stop signal, a different word (signature) is generated
by the word generator. Each signature is sent to the display latches which supply them to the decoder-driver and the
signature comparator. The decoder-driver translates the signature to a special-form hexadecimal number which is applied
to the display. Each succeeding signature is compared with the preceding signature in the signature comparator which will
activate the UNSTABLE SIGNATURE lamp if two succeeding signatures are different. The RESET function for the entire
5004A is part of the DATA probe. RESET is activated by a switch (labeled RESET) on the DATA probe.

8-54. Clock, Start, and Stop Signal Paths

8-55. External CLOCK, START, and STOP signals are applied to the 5004A through the gating signals pod. Input
CLOCK, START, and STOP signals are eamplified, and connected to operator-controlled edge-select circuits. After edge-
selection the CLOCK, START, and STOP signals are combined to form a gating (gate) control signal. (The external
CLOCK signal is also buffered and used to time other sections of the 5004A.) The gate signal is presented on the front
panel with a GATE indicator lamp. The gate signal is for on-off (start-stop) control of the word generator.

8-56. Scan/Test Oscillator (Internal Clock)

8-57. A .6 kilohertz signals is generated in the 5004A for display scan and test use. The scan signal controls switching the
displays on and off (fast enough to be not noticeable) to lower power consumption and reduce the size of drive circuit
components. In the SELF-TEST and NORMAL/SERVICE (troubleshooting) modes the internal test signal is used as a
substitute for the external clock normally applied to the gating signals pod.

8-58. Self-Test

8-57. Part of the 5004A is a circuit used only for self-test of the signature analyzer. The self-test function is controlled by

a front panel switch. In the self-test mode special signatures are generated using the internal test signal frequency divider
output (ROM). If there is a defect in the 5004A the self-test signature will not be correct.
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Figure 8-3.

5004A CIRCUIT BLOCK DIAGRAM
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8-60. Display Scan and Comparator Strobe

8-61. The clock signal is used to time both the display scan and signature compactor strobe circuits. The digit display
lamps are enabled less than full-time to conserve power.
NOTE
The NORMAL/SERVICE switch is separate but related to the front panel SELF-TEST switch.

8-62. Service (Troubleshooting) Mode

8-63. On the main assembly of the 5004A a two-position switch, labeled NORMAL/SERVICE, can be used during fault
locating (troubleshooting) procedures if the 5004A is not operating correctly.

8-64. Power Supply

8-65. Alternating current line supply (mains) voltage is converted to the two positive and negative regulated direct current
voltages required in the 5004 A by the power supply circuit.

8-66. CIRCUIT THEORY (PRINCIPLES OF OPERATION)

8-67. The following paragraphs give the circuit theory (principles of operation) for the 5004A Signature Analyzer to explain
the schematic diagram. A previous section describes the 5004A at the block diagram level. This BLOCK DIAGRAM
DESCRIPTION should be studied and learned before the following paragraphs are studied.

8-68. Purpose of 5004A

8-69. The 5004A Signature Analyzer is designed to be used in testing the correctness of operation of certain complex
digital logic electronic instruments or systems. A technique of testing called signature analysis is used with the 5004A and
compatible instruments. Refer to the paragraph titled Signature Analysis in Bection 1l for an explanation of signature
analysis.

8-70. Schematic Diagram

8-71. The 5004A schematic diagram is presented with the four inputs on the left side, and the flow of signals is generally
from the left to the right side where the output indicators are presented. Outputs are four digits (seven-segment LED'Ss)
and two single-LED function/condition indicators. Refer to the schematic diagram notes for an explanation of the
schematic symbol system used. The ac line power input and dual-voltage (regulated) power supply are on the lower left
side of the schematic.

8-72. Gating Signals Pod

8-73. The gating signals pod is the input for the CLOCK, START, and STOP signals to the 5004A. Requirements for
these signals are given in A voltage regulator, U4, for -5.2V on the pod board reduces power dissipation in the
main assembly. Amplifier, U1, is used as a voltage follower to provide the 1.4-volt reference level for the three input
amplifier-converters. All three input signals are each applied to three separate identical circuits. The input amplifier-
converters produce high-speed complementary-output ECL-level signals for the main assembly.

8-74. Edge Selection
8-75. The three ECL-level pulse signals from the pod (START, STOP, and CLOCK) are applied separately to three front-

panel switches which may be used to select the polarity of any input signal. Changing the polarity of a signal effectively
selects the opposite edge of the input signal as the control for that channel.
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8-76. ECL-to-TTL Level Converters

8-77. After the edge select switches the gating signals are applied to four separate ECL-to-TTL level converters. (The
CLOCK signal is applied to two separate converters, U12A and B, for two separate paths.) The outputs of the START and
STOP level converters are applied to latches which are controlled by the CLOCK signal. The latches outputs are applied
to the gate control circuit.

8-78. Gate Control

8-79. The input START and STOP signals are processed in the gate control circuit to produce a definite time window
during which data is received by the word generator (described later). Operation of the gate control circuit is described in
the following paragraph.

8-80. State Diagram

8-81. [Figure 8-4 is a state diagram of the functioning of the gate control circuits. NOTE: Positive-true logic is used. The
INITIAL state normally occurs: when the 5004A has power switched on, or when the data probe RESET switch is pressed,
or when a STOP and START pulse are received in RUN mode. Inthe INITIAL state, if START is 0 the state will change to
ARMED. In the ARMED state the 5004A is ready to receive a START pulse and proceed to either RUN mode. (Note that
if a STOP pulse is received, the state will be intermediate RUN; and to progress to full RUN, STOP must be 0.) From full
RUN the state will return to INITIAL if START and STOP pulses are received. If START remains at 0 and a STOP pulse is
received, the state returns to ARMED. The HOLD state occurs when the HOLD switch is in and a STOP pulse is received
in the full RUN mode. In the HOLD state, the data probe RESET switch must be pressed to return to the INITIAL state.
All modes except HOLD have no-change conditions. For example in the ARMED state if the START line remains at 0, the
5004A will not change to RUN. With proper START, STOP, and CLOCK signals the gate control proceeds through the
states repetitively. The gate control circuit output starts and stops the word generator, and provides the on-off control of
the GATE lamp to show when the START and STOP signals are received and implemented.

8-82. Data Signal Flow

8-83. In normal operation, data signals from the unit being tested are applied to the 5004A high-speed data probe. The
data probe (A3) discriminates whether the input TTL level is high or low or bad (middle level). If the input level is high itis
detected by U1A, if it is low it is detected by U1B. The input signal is converted to a pair of two-line differential
(complementary) ECL signals and sent to the main assembly. At the input to the main assembly the data signal is
converted from a pair of two-line (differential) ECL signals to a pair of signals at TTL level.

8-84. The pair of data signals at pins 6 and 12 of Ull (A and B) are applied to the data latch, U9. If the data input signal is
a high level or a low level it is clocked out of the data latch on pin 5. If it is a bad (middle) level signal the previous level
signal is clocked out of the data latch. (A bad level appears as tow lows at the U9J and K inputs.)

8-85. In the main assembly the data TTL signals at the junction of R37 and R38 are applied to U20, a logic level detector.
The detector responds to the combined TTL level (or pulses) of the input signal, and it controls the indication of the logic
level indicator lamp, DS1, in the data probe. The two TTL data signals are applied to the data latch, J9. Data from U9(5)
is applied to U6(5), an "exclusive-OR" gate. This is the input of the pseudo-random word generator.
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EXPLANATION
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Figure 8-4. Gate Control State Diagram

8-86. Pseudo-Random Word Generator (Data Signal Path Continued)

8-20

8-87. The pseudo-random word generator is the central principle of the signature analysis method. A shift register with
some outputs fed back is used to generate a pseudo-random word (signature) output. Input data goes through U6 to shift
register U21. From U21(13) the data goes to U24(1 and 2) input. One output from U21 (pin 12) and three outputs from
U24 (pins 3, 6, and 13) are fed back to the U6 inputs to combine with the input data and modify the resultant output of the
shift registers. The outputs of the two shift registers (U24 and U21) are the unique "signatures.”
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8-88. Display Control (Data Signal Path Continued)

8-89. The 16-line signature output of the word generator is applied to the inputs of registers U15, U16, U13, and Ul14
which drive U19 a memory used as a character decoder. The output of U19 is applied to the four LED seven-segment
digits on the display assembly.

8-90. Signature Comparator (UNSTABLE Signature Lamp)

8-91. As each signature is applied to the character decoder, U19, it is also stored in memory U22. When the next
signature is received it is compared with the previous signature in U23. If the two signatures are different, U23 outputs a
pulse to U7A which is sent to pulse-on the UNSTABLE SIGNATURE lamp on the display assembly, A2. If succeeding
signals are identical, U23 does not send a pulse to the lamp. The comparator receives a low-frequency strobe signal from
U18B which controls the timing of a store and compare cycle.

8-92. Scan/Test Oscillator

8-93. U28 is a low-frequency (.6 Khz) square wave oscillator. The output of U28 is used for the test circuit and to scan the
displays.

8-94. Display Scan

8-95. The front-panel-switched self-test circuit includes U27, U25, U29, and U17. The four-bit counters, U27 and U25 are
cycled by a signal from the self-test oscillator, U28, through U26. Outputs of U27 and U26 address memory U29 which
supplies START and STOP signals in the self-test mode. All possible states of the gate control circuit are exercised in
each self-test cycle to check proper operation. Self-test signals are applied to the inputs of the 5004A to allow all circuits
to be tested. Part of the test besides specific signatures is to apply trash to U17 which will exercise all seven segments of
each display digit.

8-98. NORMAL/SERVICE Test Switch

8-99. The NORMAL/SERVICE test switch on the main assembly allows all feedback paths in the 5004A to be opened for
complete signature analysis testing, with a second 5004A Signature Analyzer. (Refer to the troubleshooting procedures in
this section.)

8-100. INPUT SIGNAL TIMING
8-101. [Eigure 8-5| shows the timing relationship between the input, CLOCK, START, DATA, and STOP signals. The

diagram shows that the START signal must transition from low to high before the gate will open, and data in the middle
level is accepted as the preceding condition.

( GATE OPEN / GATE CLOSED

aoox [ — 1 1 [ Sy W
sant [ —4—T | L

sor [ — -
oata  —4 T 1 4

DATA x . '
ACCEPTED

Figure 8-5. Input Signals Timing
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SCHEMATIC DIAGRAM NOTES

Resistance in chms, capacitance in picofarads, inductance in millihenries unless other-
wise noted.

Asterisk denotes a factory-selected value. Value shown in typical. Part may be omitted.

Tool-aided adjustment. O Manual control.

Encloses rear-panel caption.

Encloses interior or printed-circuit board caption.

)
%
E Encloses front-panel caption.
r====
[
-

Circuit assembly borderline.
Other assembly borderline. Also used to indicat‘a mechanical interconnection (ganging).

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

Numbered Test Point. Lettered Test Point.
Measurement aid provided No measurement aid provided.

A direct conducting connection to the earth, or a conducting connection to a structure
that has a similar function (e.g., the frame of an air, sea, or land vehicle).

A conducting connection to a chassis or frame.

Common connections. All like-designated points are connected.

2 Indicates multiple paths represented by only one line. Letters or names identify individual
paths. Numbers indicate number of paths represented by the line.

Integrated Circuit Power Terminals

Unless noted otherwise*, +5 volts is applied to each integrated circuit as given below:

14-Pin Units Power 16-Pin Units
Pin 14 +BV Pin 16
Pin 7 Return Pin 8
Exceptions
u2s, Uuz2e, U27
Pin 14 +BV
Pin 10 Return
NOTE

Several integrated circuits use the -5.2V power. The -5.2V pins are
shown on the schematic diagram.

Figure 8-6. Schematic Diagram Notes
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Test point symbols. Stars are numbered or lettered for easy correlation Interconnection information.

of schematic diagrams, procedures, and locator illustrations.

Arrow connecting star to meas- Star shown connected to

urement point signifies no circuit signifies measuring aid

measuring aid provided. (metal post, circuit pad, etc.)
provided.

Plug-in connection information.
Assembly part number Socket designation for A2 assembly.

Number indicates
Assembly name pin of socket (XA2).

Assembly designation

Stage name

A2 DC REGULATOR ASSY (08708-60007)

REFERENCE OESICHNATIONS MITHIN QUTLINED e o o
ASSEmBLIES ARE ABBREVIATED FULL DESGHATION In

| CLUDES ASSEmBLY WUMBER o A OF ASSEmBLY Al
T_< 2 (5 ATR*  DESICNATIONS OF DIHER COMPONENTS ARE
COMPLETE 45 SMOWN

SERIETS0 \ XA}Z
REGULATOR ; 3 |
X?Z “ A I 8 | 3
|
1 € £ ) > 1
AN 7
| | Q1 |
: I 1854-0071
I
|

J3 not mounted

on assembly A2
{or chassis).

| *
| R1 Cl
2500 80 pF
e Jﬂ —t=
> (-

]

/

REFERENCE DESIGNATION

Non-plug-in
connection

information.

Solder point
named.

Connector symbols within the NO PREFIX A2 ASSY
borderlines of circuit assemb- 2
lies signify connections to the A ¢l
assembly which are separate from B Ql
. . those made through the integrat XA2 R1
Conducting connection plug part of the assembly.
to chassis or frame. DELETED:

Value selected for best operation.
Value shown is average or most
commonly selected value.
Asterisk indicates factory
selected component.

Reference designators deleted
by circuit changes are listed
here.

List of all the reference desig-
nations on the diagram.

7

Assembly reference designator(s).

Figure 8-6. Schematic Diagram Notes (Continued)
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Figure 8-7. Probe and Pod (A3 and A4) Component Locations
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Figure 8-8. Display Board and Main Board (A1) Component Locations
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Figure 8-9. Schematic Diagram
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Andlylical Meaical Oniy

Medical Supphes N 2 L3

104 Great King Street

20 Box 244

Dunedin

New riarket

Cabie DENTAL Ounedn

NIGERIA

The Biectnmes
instrumentations Lt

NG 70 Oyo Roat

(huseun House

PMH 4402

Ibadan

Tel 14

Telex 11231 TEIL Niger.a

Cabie THETFIL ibacan

The Biectronics instrymenta
tions L1g

144 Agece Motor Knac Musnin

PO Hox 6645

agos
Cable THRTRIL Lagoy

PAKISTAN

Mushio & Company L0
Qasnan Chamoers
Abdultan Maroun Road

Karach

Te BUI0TT 1040

Trier KiBYs

Catie EOQPERATOR Kgearn:

Mushno & Company (17

388 Satelute Towe

RAawaipindi

Tel 31974

Cable FEMUS Rawalisnn

PHILIPPINES

The O Artedncec Systems
Corpottie

Hicapitar Blag

110 Flgar Ayald Awe

Marar- Rizal

Tel 85-34-91 85 35 81
Teier 3274 ONLINE
RHODESIA

Fiedd Tecnnar S
4% Kewvin Hgag North
P Bux 345K
Salisbury
Tee 205241 1
Teles K 427

nes,

SINGAPORE

Hewielt Pacaartd Singapore
Pt L

Bin 2 m’v o
Buk:t Meran

Redhl: Incuatria: § siate

Algxanara P O Box 58

Singapore

T B30

Teiex HPSG RS 21486

Cadle HEWPACK Singapore

SOUTH AFRICA
Hewle't-Pacnacg S0uth A g
Pty L
Prate Bag Wendywan
Sandton Trancvaal 214,
Hewien Packarid House
Daghne Street Wencywoor
Sandton Trarivad 2'44
Tel 802 UN(]M
Teier SAd3 4
Cabie NEWPMK I\INANN[SBURD
Hewien-Packars South A'tica

Latan

Howard Place Cape Province 7450
Puine Paru Cente forest Drye
Pinelands Capr Province 7404
Tl 53-7959 9

Teres 57 0006

Hewlelt-Packard Soutn Atnca
Pty 1 Ltd

PO Box 37099
Overport Ourban 4067
641 Ridge Road DOurban
Ourben 400!

Tel 88 74789

Telex 67954

Cable HEWPACK

TAIWAN

Hewlett-Packard Far East L1g
Tawan Branch

39 Cnuny Shiao West Raag
Sec 1 Fin Fioor

Taipe:

Tel ‘3819160 4 15 Lines)
Telen 21824 HEWPACK
Cable MEWPACK TAIPEI
Hewlett Packarc Far tast Lig
Sawan Brancr

82 Chung Cheag bt Hoaa
Kaoh:

Tet 107 24231B-Kaonsiung
Anaiytcal Oaly

S Kwang Instruments Co 11
N0 20 yung Sur Hian
Taipei 100

Ter 3715171 4 (5 nes,

Telex 22894 SANKWANG
Cable SANKWANG TA(PE|

TANZANIA
Meaicar Dy

Internationa: Aetadic ik A& . g
P Box 86

[

x
Teles 31030

THAILAND

UNIMESA Co L
ticom Hesearrh Burding
Bangiaw Suxumut Ave

phok
Te 932187 930338

Canle \iNIME 54 Bangaox
UGANDA

Meg:car oy

AMETAGOnA Retadit B - 2
Y1 fios 2577

Klmn-l.

Ter 43188

Cavte INTAERID kamipars
ZAMBIA

Ay "m.n» /d"m\a L

PO 8o

Lutlk

3193
l.wu— ARJAYTEE L.cang

OTHER AREAS NOT LISTED. CONTACT:

Hewtert Pacrard Intercontinenta
3200 Hillvew Ave

Palo Aro Caitomia 3434

Tra 14151 493.150!

TWX 910 373 126

Catie HE WPACK Paio Ao
Telex 034 8300 0348493

CANADA

ALBERTA

Hewient-Packard (Canada) Lig
116204

EdmontonT5M 319

Tel (403) 452 3670

TWX 610-831-2431 £DTH
Mewlett-Packard {Canada) Lt
915-42 Ave S € Suite 102
Calgary 72G 171

Tel OI:O!) 287-1672

Twx 610-821-6141

BRITISH COLUMBIA
Hewlent-Packard 1Canadar Lia
837t Cordova Street

TWX 610 97” 5059 VCR

MANITOBA
Hewiett Packard 10dnatta, (e
414 Century St

St James

Winmipeg A3k OL8

Te: 204 786 o8

TWX H10-671 353°

NOVA SCOTIA

Hewrett Packgrt Canada,
800 Wingmil. Roag

£0 Box 9331

Dartmouth B2Y 3/

Ter 19021 3697820

TWX 610 271 4482 HEX

ONTARIO

Hewlett Pacaarc Canada. Lt
1785 Wandwar:t 01

Ottawa K2C 0P9

Tel 16181 2050540

TWX B10) 562 8968
Hewlett-Packsre (Canadas L1
6877 Grveway Drve
Mississauga Liv 1M

Tel 12160 6°8 4340

T ot or 420

QUEBEC

Hewlett Packarg 1({andda. i 1
275 Hy i B

Pointe Claire HGH 10,

Tel (514697 4232

TWX 610 420 3027

TLX 05821421 HPCL

FOR CANADIAN AREAS NOT LISTED

Contact Hewlett Packard (Canadat
Ltd 0 Mississauga

CENTRAL AND SOUTH AMERICA

ARGENTINA
Hewlet1-Packard Argentina

SA

Av Leandro N Alem 822 12
1001Buenos Aires

Tel 316063456 and 7
Telex Pubkc Booth N 9
Cable HEWPACK ARG

BOLIVIA

Stambuk & Matx (Bohwia) Lida
Av Manscal Santa Cruz 1342
La Paz

Tel CWZS 53|EJ 52421
Telex
Cib‘e BUKMAR

BRAZIL
Hewien-Packard do Brasi
LEC Ltda

Avenida Rio Negro 980
Aphaville

06400 Barveria Sao Paulo
Tet 429-2148/9.429-2118:9
Hewiett-Packara do Brasi
1EC_ Lt

Rua Padre Chagas. 32
90000-Pérto Alegre-AS

Tel (0512) 22-2998. 225621
Cable HEWPACK pofto Alegre

Hewlelt Packartt do Hrasn
EC e

Rua Siquera szvm 53 4
anoar Copacang
20000 1o de Janewo 08
Tol 2578044000 051,
Telex 391 212 1905 HE WP BR
Cable MEWPACK

Rio de Janeiro

CHILE

Calcagni y Metcalre Lida
Atameda 580 01 807
Casiia 2118

Santiago 1

Tel 398613

Telex 3520001 CALMET
Cable CALMET Sartugo

Medical Only
General Machinery Co  Ltda
Paraquay 494
Casilia 13310

Tel 31123 31124
Cable GEMCO Santago

COLOMBIA

Instrgmentacion

Hentn & Langebase & Ker 5 A
Carrera 7 No 48 7

Apartadn Aerec 5287

Caple AARIS Aogota
Telex 044 400

COSTA RICA
Cientihica Costarnernse S A
Calie Centra. Avendlas 1y 4
Apartadn 10159

Jose
Tel 2186 13
Cable GALGUR San lase

ECUADOR

Medical Oniy

AF wiscang Corganis Ltda
Av R0 Amazonas N 239
PO Box 2424

Quito

Tei 242.150 247 033034
Cavie Astor Quito

Calcurators Uniy
Computadueds y Equipns
tlectianicas

20 Box Jhun

990 Toiedo 1y Corcero
Quito

Tel 525 987

Telex 02-71% 4 9 ta £a
Cable Saqita Duite

EL SALVADOR

Insturpentain y Procesgmiento

Lieciromico e &1 Salvador
Buievar e lo Wernes .1 48
San Salvador
Te 252787
GUATEMALA
WESA
Aveniga L3 Retorma 3 48

na g

2

Guatemals City

Tel $362° haldh
Teiex 4192 Teletro Gu

MEXICO

Hewlet Packdrit Mexicing

SA ge

Torres Adahd Noo 2011 Pisp
Cot e valie

Mexico 12 1)+
Ter 1905: 543 42 30
Teiex 01774507

Hewleft-Packarg Mencana
SA ceCy
Ave Constitucion

Tetex 038-84.4

NICARAGUA

Roberto Teran (0

Rpartado Posta bBY
Eatici Teean

Man,

Tel 24114 24417 21a5d
Cabie ROTERAN Managua

PANAMA

Blectranico Baibos & A
P Hox 492

Cane Samuer | ewrs
Cuidad de Panama
Tel 64 2700

Telex 3431103 Curunda

Canal Zone
(abte ELECTRON Panama

PARAGUAY

20 Metgmes S AL

wieion Agaratas y EQuapin
Medicos

rision Aparatos y Equipos
Cientibens y e Investigacion

P Bor 676

Chile-487 teheo Victona

Asuncion

Tel 45069 45270

Catie AAMEL

PERU

Compahia Electro Medica S A
Los Flamencos 145

San Isidro Casita 1030
Lima 1

Tel a) 4325

Cadie ELMED Lima

PUERTO RICO

Hewlelt Packard Inter-Americas
Puerto Rico Branch Othce
Calle 272 urb Country Ciub
Carohna 00639

Ter 18091 7627355 7455 7655
Telex MPIC PR 3450514

URUGUAY

Pablo berrango §

Comertiat v \'\\hAWA\
Avenrda ltang 2877

Casila de Correo 170
Montevideo

Tel 403107

Cadle RADIUM Montevider

VENEZUELA
Hewlett Packard de Venezueiy

A

Apartado 50933 Caracas 0%
faenn segre

Tercera Transversal

Los Ruires Norte

Caracas 107
Tew QL0735 00 B
350065 35 00-41

Telen 29146 HEWPACK
Cabie HEWPACK Cardtas

FOR AREAS NOT LISTED. CONTACT

Hewlelt-Hacksrd

Inter Americas

3200 Hillview Ave

Pato Alto Cahlnrma 94304
Tel 14151 493 1501

TWX 910-373- 1260

Cabie HEWPALK Paiu Alto
Telex (134-8300 034 8493



AUSTRIA
Hewlett-Packard Ges.m b H
Handeiskai 52

box 7
A-1205 Vienna
Tel: {0222) 35 16 21 ta 27
cable: HEWPAK Vienna
Telex. 75923 hewpak a

BELGIUM
Hewleti-Packard Benelux
SAMNYV
Avenue de Col-Vert, 1,
EGvoenkvaaulaan;

-1170 Brussels
Tel (02) 672 22 40
Cable PALOBEN Brusseis
Telex 23 494 paloben bru

CYPRUS

Kypronics

15. Gregonios & Xenopoulos Rd
PO Box 1152

Cy- Nucosll

Tet: 45628,

Cable KVPRONICS PANDEHIS
Telex- 3018

CZECHOSLOVAKIA
Vyvojova a Provozm Zakladna
Vyzkumnych Ustavu v Bechowcich
CSSR-25097

Bechovice u Prahy
tei 89 93 41
Telex 121333

DDR .
Entwicklungslabar der TU Dresden
Forschungsinstitut Mensberg
DOR-7305

Waldheim/Meinsberg
Tel 37 667
Telex. 518741
Firma Forgber
Schlegustrasse 15
1040 Berlin
Tel 28 27 41t
Telex 112889
DENMARK
Hewlett-packard A/S
Datave) 52
DK-3460 Birkerod
Tel: (02) 81 66 40
Cable. HEWPACK AS
Telex 166 40 hpas
Hewlett-Packard A/S
Naverve) 1
DK- 8600 Silkeborg
Tel: (06) 82 71 66
Telex 166 4D hpas
Cable HEWPACK AS

FINLAND
Hewlett-Packard 0¥
Nankahousunne S

lox 6
SF- 00211 Hel:lnkl 21
Tel' B!
Cable HEWPACKUY Hefsink
Telex 12-1563

FRANCE
Hewiett-Packard France
Quartier de Courtaboeuf
Boite Postale No 6
F-91401 Orsay Cédex
Tel* (1) 907 78 25
Cable HEWPACK Orsay
Telex 600048
Hewlett-Packard France
Le Saquin
Cnemm des Mouttles
Boite Postale No 12

Hewlett-Packard France
Agence Régionale

Péricentre de la Cépiére
Chemin de la Cépiére, 20
F-31300 Touiouse-Le Mirail
Teh:(61) 40 11 12

Cable HEWPACK 51957

Telex 510957

Hewlett-Packard France
Agence Régionale
Aéraport principat de
Marseille-Marignane
F-13721Msrignane

Tel (91) 89 12 36
Cable. HEWPACK MARGN
Telex 410770
Hewlett-Packard France
Agence Régionale

63, Avenue de Rochester
Bdite Postale

£-35014 Rnnnu Cédex
Tel (99) 36

Cable HEWPACK 74912
Telex 7409
Hewlen-Packard France
Agence Régionale

74, Alige de Iz Robertsau
F-67000 Strasbourg
Tel (88! 35 23 20/21
Telex: 8!

Cable HEWPACK STRBG
Hewlett-Packard France
Agence Régionate
Centre Vauban

201, rue Colbert

Entrée A2

F-59000 Lille

Tel (20) 51 44 14

Telex. 820744

GERMAN FEDERAL
REPUBLIC
Hewlett-Packard GmbH
Verriebszentrale Frankfurt
Bernerstrasse 117

Posttach 560 140

0-6000 Frankturt 56

Tel (0611) 50 04-1

Cable: HEWPACKSA Frankfunt
Telex: 04 13249 hptimd

Hewlett-Packard GmbH
Technisches Buero Boblingen
Hevrenbergers(rasse 110
0-7030 en. Wuritemberg
Tel (07031} 62?

Cable HEPAK Boblingen

Telex. 07265739 bbn
Hewlett-Packard GmbH
Technisches Buero Dusseldort
Emanuel-Leutze-Str.1 (Seestern)
D-4000 Dusseldort

Tel (0211) 59 71-1

Telex 085/86 533 hpad d
Hewlett-Packard GmbH
Technisches Buero Hamburg
Wendenstrasse 23

0-2000 Hambur:

Tel' (040) 24 13

Cable: HEWPACKSA Hamburg
Telex: 21 63 032 hphh d
Hewlett-Packard GmbH
Techmisches Buero Hannover
Am Grossmarkt 6

Teiex' 092 3259
Hewlett-Packard GmbH
Technisches Buero Nuremberg
Neumeyer Str 90

0-8500 Nurembers

EUROPE, NORTH AFRICA AND MIDDLE EAST

Hewiett-Packard GmbH
Technisches Buero Munchen
Unterhachinger Strasse 28
ISAR Center

D-8012 Ottobrunn

Tei: (089) 601 30 61/7
Cable: HEWPACKSA Munchen
Teiex 0524985
Hewiett-Packard GmbH
Technisches Buero Berlin
Keith Strasse 2-4

0-1000 Berlin 30

Tel. {030) 24 90 86

Telex 18 3405 hpbin d

GREECE
Kostas Karayanms

Te’ 3237731
Cable RAKAR Athens
Telex. 21 59 62 rkar gr
Analyticat Only

INTECO

G Papathanassiou & Co

Cable' INTEKNIKA Athens
Telex: 21 5329 INTE GA
Medical Only

Technomed Hellas Ltd
52,Skoufa Street

GA - Athens 135

Tel 362 6972. 363 3830
Cabie-etalak athens

Telex 21-4693 ETAL GR

HUNGARY
MTA

Muiszerugy! és Méréstechnikar
Szolgalata

Lemin Krt 67

1391 Budapest V|

Tel: 4203 38

Telex 22 51 14

ICELAND

Medical Only

£lging Trading Company inc
Hafpartvali - Tryggvatotu
1S-Reykjavik

Tel 158 20
Cable ELDING Reykjavik

IRAN

Hewlett-Packard (ran Ltd
No 13, Fourteenth St
Miremad Avenue

P.0 Box 41/2419
(A-Tehran

Tel 851082-7

Telex: 213405 HEWP |R

tRELAND
Hewleft-Packard Ltd

King Street Lane
GB-Winnersh, Wokingham
Berks, RG11 SAR

Tel (0734) 78 47 74

Telex 847178

{TALY

Hewiett-Packard (tahana S.p A
Casella postaie 3645

1-20100 Milano

Tel. (2) 6251 (10 hnes)

Cabig: HEWPACKIT Mitano
Telex' 32046

Hewlett-Packard Italana S p A
Via Pietro Maroncelh 40

(ang Via Visentin)

1-35100 Padova

Medical oniy
Hewlett-Packard ftahana S p A
Vla a Aghiard, 7
100 Pisa
Yel (050) 232 04
Telex 32046 via Milano

Hewlett-Packard Mtahana S.p A
Via G. Armelni 10
1-00143 Roma

Cable' HEWPACKIT Roma
Hewlett-Packard Itahana S.p A
Via San Quintino, 46

1-10121 Torino

Tel (011) 52 82 64/54 84 68
Telex' 32046 via Milano
Medical/Calculators Only
Hewlett-Packard Itahiana S p.A
Via Poncipe Nicofa 43 G/C
1-85126 Catania

Tel (095) 37 05 04
Hewlett-Packard Italiana S p.A
Via Amengo Vespuca, 9
1-80142 Napoli

Tel: {081) 33 77 11
Hewlett-Packard Itaana S p A
Via E. Masi SB

1-40137 Bo)
Tel (051) 30

KUWAIT
Al-Khaidiya Trading &

Contracting Co
P 0. Box 830

887

Kuwait

Tei 4249 10

Cable' VISCOUNT
LUXEMBURG
Hewlett-Packard Benelux
SANV

Avenue du Col-Vert. 1,
(Groenkraaglaan}
B-1170 Brussels

Tel {02) 672 22 40
Cable PALOBEN Brussels
Telex 23 494

MOROCCO

Gerep

130, Bivd. Brahim Roudani
Casablanca

Tel 25-16-76:25-90-99
Cabie. Gerep-Casa

Telex' 23739

NETHERLANDS
Hewlett-Packard Benelux N V
Van Heuven Goedhartlaan 121
PO Box 667

NL- Amslolveen 1134

Tel (020) 47 20 21

Cable PALOBEN Amsterdam
Telex 13 216 hepa nl

NORWAY
Hewlett-Packard Norge AiS
Nesveien 13

Box 149

N-1344 Haslum

Tel (02) 53 83 60

Telex 16621 hpnas n

POLAND

Biura informac) Techmiczne)
Hewlett-Packard

U1 Stawki 2 6P
00-950Warsaw

Tel 39 67 43

Telex 81 24 53 hepa pl

UNIPAN

2aklad Doswiadczalny

Budowy Aparatury Naukowe

U1 Krajowe) Rady
Narodowe) 51/55

00-800 Warsaw

Tel 20 62 21

Telex 81 46 48

Zakiady Naprawcze Sprzetu
Medycznego

Plac Komuny Paryskie) 6

90-007 L.

Tet 334- " 337 83

PORTUGAL
Telectra-Empresa Técnica de
Equipamentos Eléctricos S ar (
Rua Roango da Fonseca 103
PO Box

P-Lisbon !

Tel (19) 68

Cable TELECTHA Lisbon

Telex' 12598

Medical only

Mundinter

(ntercambio Mundial de Comércio
Sarl

Av A Ade Agular 138

P 0 Box?2

- Lisbon
Tel (19) 53 21317
Cabie INTERCAMBIO Lisbon

RUMANIA

Hewlett-Packard Reprezentanta

8D N Baicescu 16

Bucharest

Tel 158023/138885

Telex 10440

MRUC

Intreprinderea Pentru
Intretinerea

St Repararea Utilajelor de Caicul

B-dut prof Dimitrie Pompe; 6

Bucharest-Sectorul 2

Tel 12 64 30

Telex 01183716

ﬁUDI ARABIA

Modern Eiectronic Establishment
King Abdu! Aziz st (Head otfice)
P.0 Box 1228

Jeddah

Tel 31173-332201

Cable ELECTRA

PO on 2728 (Service center)
Riyad

Tel 62596 66232

Cable RAQUFCO

SPAIN

Hewlett-Packard Espafiola. S A
Jerez Nu 3

E-Madrid 16

Tel (1) 458 26 00 {10 hnes)
Telex 23515 hpe
Hewlett-Packard Espafola. S A
Milanesado 21-23
E-Barcelona 17

Tel: {3) 203 6200 (5 lines)
Telex 52603 hpbe e
Hewlett-Packard Espafola, S A
Ay Ramdn y Cajal 1-%
%EGI'ICID Sevilla 1)

-Seville 5

Tel. 64 44 54:58
Hewlett-Packard Espadola S A
Edmcm Alma nre

“E-Bitb:

Tel 23 83 OG 23 82 06

Calcuiators Only

Hewlett-Packard Espafiola S A
Gran Via Femando £l Catdhco. 67
E-Vatencia-8

Tel 326 67 28/326 85 55

SWEDEN
Hewlett-Packard Sverige AB
Emghetsvagen 3

Fagl

S-161 20 Bromma 20

Tel (08) 730 05 50

Cable MEASUREMENTS
Stockholm

Telex 10721

Hewlett-Packard Sverige AB

Frotalisgatan 3

$-421 32 Vastra Frélunda

Tet {031) 49 09 50

Telex 10721 Via Bromma Office

SWITZERLAND
Hewlett-Packard {Schweiz) AG
Zurcherstrasse 20

P 0 Box 307

CH-8952 Schlieren-Zurich
Tel. {01) 730 52 40

Cabie HPAG CH

Telex. 53933 hpag ¢h

Hewlett-Packard (Schweiz) AG
Chateau Bloc 19

CH-1219 Le Lignon-Geneva
Tel 10222 96 03 2

Cable HEWPACKAG Geneva
Telex 27 333 hpag ch

SYRIA
MemcallCalcu\alm only
Sawah &

Place Azmé

8 P 2308
SYR-Damascus

Tel 16367 19697, 14268
Cable SAWAH. Damascus

TURKEY

Telekom Engmeenng Bureau
PO Box 437

Beyogiu

TR ls!lnbul

Tel 49 40

Cabie TELEMAT(ON Istanbui
Telex 23609

Medical only
EMA

Muhendishk Kollektif Sirketr
Adakale Sokak 41/
TR-Ankara

Tel 175622

Analyticai only

Yilmaz Ozyurek

Mt Mudafaa Cad No 16:6
Kizilay

TR-Ankara

Tel 2503 09

Telex 42576 Ozek tr

UNITED KINGDOM
Hewlett-Packard Ltd
Kmq Street Lane

Hewlett-Packard Ltd
Lygon Court

Dudley Road
GB-Halssowen. Worcs
Tel (021) 550 9911
Telex 339105

Hewlent-Packard Ltd
Wedge House

799 London Road
GB-Thornton Heath
Surrey CR4 6XL

Tel {01] 6640103
Telex 946825

Hewlett-Packard Lid

c/o Makro

South Service Wholesale Centre
Wear Industral Estate

Washington

GB-New Town. County Durham
Tel Washington 464001 ext 57/58

Hewlett-Packard Ltd

ord
West Yorkshire WHO 1AE
Tet {09775) 5040
Telex 557355

Hewtett-Packard Ltg
1. Wallace Way
GB-Hitchin

Herts
Tel (0462) 52824/56704
Telex 825981

USSR

Hewlett-Packard

Representative Ottice USSR
Pokrovsky Boulevard 4/17-KV 12

Telex 7825 hewpak sy

YUGOSLAVIA
Iskra-standard/Hewlett-Packard
Mikiosiceva 38/ VIl

61000 Ljubljana

Tel- 31 58 79/32 16 74

Telex 31300

SOCIALIST COUNTRIES

NOT SHOWN PLEASE

CONTACT:

Hewiett-Packard Ges m b H
0 Box7

A-1205 Vienna, Austra
Tet (0222) 35 16 21 t0 27
Cable HEWPAK Vienna
Telex 75923 hewpak a

MEDOITERRANEAN AND
MIDDLE EAST COUNTRIES

NOT SHOWN PLEASE CONTACT:

Hewlett-Packard S A

Mediterranean and Migdle
East Operations
35 Street

Bevks RG11 SAR

Tel (0734) 78 47 74
Cable: Hewpie London
Telex:847178;

Hewlett-Packard Ltd

‘The Grattons®

Stamford New Road
GB-Altrincham

Cheshire WA14 1DQ

Tel (061) 9289021

Cadle Hewpie Manchester

Platia Kefallanou

GR-Kifissia-Athens . Greece

Tel. 8080337/359/429
8081741/ 742/743;744

Telex 21-65

Cable HEWPACKSA Athens

FOR OTHER AREAS
NOT LISTED CONTACT
Hewiett-Packard S A

7. rue du Bois-du-Lan

PO Box

. M Tetex 668068 CH-1217 Meyrin 2 - Geneva
o s, Tel. (0911) 56 30 8385 Tel (49) 66 48 88 e e

Cable HEWPACK Eculy Telex 0623 860 Telex 41612 Hewpack Tel (022) 41 54 00

Telex. 310617

ALABAMA “Ridgecrest ILLINOIS MICHIGAN NEW YORK OREGON UTAH

8290 Whitesburg Dr . S E Tel (714} 446-6165 5201 Tollyiew Dr 23855 Research Dnve 6 Automation Lane 17830 SW Lower Boones 2160 South 3270 West Street
PO Box 4207 646 W North Market Blvd Rolling Meadows 60008 Farmington Hills 48024 Computer Park Ferry Road Salt Lake City 84119
Huntsville 35802 Sacramento 95834 Tel (312) 255-9800 Tel (313) 476-6400 Albany 12205 Tualatin 87062 Tel: (801) 4870715

Tei (205) 881-4591 Tel (016) 929-7222 TWX 910-687-2260 TWX 810-242-2900 Tel (5181 4581550 Tel (503) 6203350 VIRGINIA

Medical Only 9606 Aero Drive INDIANA MINNESOTA 201 South Avenue Medical Onl

228 W _Valley Ave A Poughkeepsie 12601 PENNSYLVANIA PO Box 12778

Room 220 B B 3 7301 North Shadeland Ave i 3e e Tel (914) 454.7330 111 Zeta Drive x

Birmingham 35209
Tel (205) 942-2081

ARIZONA

2336 £ Magnoha St
Phoenix 85034

Tel (602) 244-1361
2424 East Aragon Rd
Tucson 85706

Tel (602) 294-3148

‘ARKANSAS
Medical Service Only
PO Box 5646
Brady Station

Little Rock 72205
Tel 1501) 664-8773

CALIFORNIA

1430 East Orangethorpe Ave
Fullerton 92631

Tel (714) 870-1000

3939 Lankershvm Boulevard
North Hollywood 91604
Tel (213) 877-1282

TWX 910-499-2170

§305 Anizona Place

Los Angeles 50045

Tel {213) 649-2511

TWX 910-328-6147

‘Los Angeles

Tel {213) 776-7500

3003 Scott Boulevard
Santa Clara 95050

Tel {408) 249-7000

TWX 910-338-0518

San Diego 92123
Tel (714} 279-3200

COLORADO

5600 South Ulster Parkway
Englewood 80110
Tet7(303) 771-3455

CONNECTICUT
12 Lunar Drive
New Haven 06525
Tel (203) 389-6551
TWX 710-465-2029

FLORIDA

P O Box 24210

2806 W Oakland Park Bivd
Ft. Lauderdale 33307
Tel (305} 731-2020
*Jacksonville
Medical Service only
Tel (904) 725-6333

P 0O Box 13910

6177 Lake Ellenor Dr
Qrlando 32809

Tel (305} 858-2900
P.O Box 12826
Pensacola 32575

Tel (904) 434-3081

GEORGIA

P 0 Box 105005
Atlanta 30348

Tel {404) 955-1500
TWX 810-766-4830
Medical Service Only
"Augusta 30903
Tel {404 736-0592

HAWAI

2875 So King Street
Honolulu 36814
Tet (808) 955-4455

indianapolis46250
Tel (317)842-1000
TWX 810-260-1797

IOWA

1902 Bvoadway

lowa City 52240

Tet (319} 333 3466
Night. (313) 338-9467

KENTUCKY
Medicai Only
Atkinson Sguare
3901 Atkinson Dr
Suite 207
Louisville 40218
Tel (502} 456-1573

LOUISIANA

RO Box 840

3239 Williams Boulevard
Kenner 70062

Tei (504) 721-6201

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel (301) 944-5400
TWX 710-862-3157

2 Choke Cherry Road
Rockvitle 20850

Tel (301) 948-6370
TWX 710-828-9684

MASSACHUSETTS
32 Hartwel) Ave
Lexington 02173

{ (617) 861-8960
TWX 710-326-6904

Tel (612) 636-0700
TWX 910-563-3734

MISSISSIPPI
“Jackson

Medicai Service only
Tel (601 982-9363

MISSOURI

11131 Colorado Ave
Kansas City 54137

Tel (816) 763-8000

TWX 910-771-2087

148 Weidon Parkway
Maryland Heights 63043
Tel (314) 567-1455

TWX 910-764-0830

NEBRASKA
Medicat On.

7171 Mercy Road
Suite 110

Omaha 68106

Tel {402} 392-0948

NEW JERSEY
W 120 Century Ro
Paramus 07652
Tel. (207) 265-5000
TWX 710-990-4951

NEW MEXICO

PO Box 11634
Station E

11300 Lomas Bivd . N £
Albuquerque 87123
Tel {505} 292-1330
TWX 910-989-1185
156 Wyatt Drive

Las Cruces 88001
Tel (505) 526-2485
TWX §10-983-0550

TWX 510-248-0012
39 Saginaw Orive
Rochester 14623

Tel {716) 473-9500
TWX 510-253-5981
5858 East Molloy Road
Syracuse 13211

Tel. (315) 454-2486

1 Crossways Park West
WOodbuvz 1797

Tel. (516) 921-0300
TWX 710-990-4951

NORTH CAROLINA
P Q Box 5188

1923 North Main Sireet
High Point 27262

Tel' (919) 885-8101

OHIO

16500 Sprague Road
Cleveland 44130
Tel (216) 243-7300
TWX' 810-423-9431
330 Progress Rd
Dayton 45449

Tel (513) 859-8202
TWX 810-474-2818
1041 Kingsmili Parkway
Columbus 43229
Tel (614) 436-1041

OKLAHOMA

P 0 Box 32008
Okiahoma City 73132
Tel 1405} 721-0200

Pittsburgh 15238
Tel {412) 782-0400

TWX 710-795-3124

1021 8th Avenue

ng of Prussia Ingustrial Park

of Prussia 19406

Te} ?2 15} 265-7000

TWX 510-660-2670

SOUTH CAROLINA
6941-0 N Trenholm Road
Columbia 29260

Tel (803) 782-6493

TENNESSEE
“Knoxville

Medicai Services only
Tel {615) 523-5022

1473 Madison Avenue
Memphis 38104
Tel' (901) 274-7472

Nashville
Medical Service onl
Tel (615) 244-544

TEXAS

P O Box 1270

201 € Arapahg Ad
Richardson 75080
tel {214) 231-6101
PO Box 27409
6300 Westpark Drive
Suite 100

Houston 77027

Tel {713) 781-6000
205 Billy Mitchetl Road
$an Antonio 78226
Tel (512) 434-8241

No. 7 Koger Exec Center
Suite 212

Norfolk 23502

Tel (B04) 497-1026/7

P 0 Box 9854

2914 Hunoary Solmqs Road
Richmond

Tei' (804) 285 3431

WASHINGTON
Belletieid Office Pk
1203-114th Ave S E
Bellevue 98004
Tel' (206) 454-3971
TWX' 910-443-2446

‘WEST VIRGINIA
Medical/Analytical Only
Charleston

Tel {304) 345-1640

WISCONSIN

9004 West Lincoln Ave
West Allis 53227

Tel {414) 541-0550

FOR U.S. AREAS NOT LISTED:

Contact the regional ottice
nearest you Atlanta, Georgra
North Holtywood. Caiitorma

Rockwvile, Maryland  Rolling Meadaws,

IMinots Their complete
addresses are hsted above

"Service Only
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APPENDIX A

REFERENCES

DA Pam 310-4

DA Pam 310-7
TM 38-750
TM 740-90-1
TM 750-244-2
TB 43-180

TB 385-4

Index of Technical Manuals, Technical Bulletins, Supply Manuals (Types 7, 8, and 9), Supply
Bulletins, and Lubrication Orders.

Index of Modification Work Orders.

The Army Maintenance Management System (TAMMS).

Administrative Storage of Equipment.
Procedures for Destruction of Electronics Materiel to Prevent Enemy Use (Electronics Command).

Calibration Requirements for the Maintenance of Army Materiel.
Safety Precautions for Maintenance of Electrical/Electronic Equipment.
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APPENDIX B

COMPONENTS OF END ITEM LIST

Section |. INTRODUCTION

B-1. Scope

This appendix lists integral components of and basic
issue items for the TS-3791/U to help you inventory
items required for safe and efficient operation.

B-2. General
This Components of End Item List is divided into the
following sections:

a. Section Il. Integral Components of the End Item.
Not applicable. These items, when assembled,
comprise the TS-3791/U and must accompany it
whenever it is transferred or turned in.

The illustrations will help you identify these items.

b. Section lll. Basic Issue Items. Not applicable.
These are the minimum essential items required to place
the TS-3791/U in operation, to operate it, and to perform
emergency repairs. Although shipped separately packed
they must accompany the TS-3791/U during operation
and whenever it is transferred between accountable

officers. The illustrations will assist you with hard-to-
identify items. This manual is your authority to
requisition replacement BIll, base don TOE/MTOE

authorization of the end item.

B-3. Explanation of Columns

a. lllustration. This column is divided as
follows:

(1) Figure number. Indicates the figure
number of the illustration on which the item is shown.

(2) Item number. The number used to identify
item called out in the illustration.

b. National Stock Number. Indicates the National
stock number assigned to the item and which will be
used for requisitioning.

c. Description. Indicates the Federal item name
and, if required, a minimum description to identify the
item. The part number indicates the primary number
used by the manufacturer, which controls the design and
characteristics of the item by means of its engineering
drawings, specifications, standards, and inspection
requirements to identify an item or range of items.
Following the part number, the Federal Supply Code for
Manufacturers (FSCM) is shown in parentheses.

d. Location. The physical location of each item
listed is given in this column. The lists are designed to
inventory all items in one area of the major item before
moving on to an adjacent area.

e. Usable on Code. Not applicable.

f. Quantity Required (Qty Reqd). This column lists
the quantity of each item required for a complete major
item.

g. Quantity. This column is left blank for use during
an inventory. Under the Rcvd column, list the quantity
you actually receive on your major item. The Date
columns are for your use when you inventory the major
item.

(Next printed page is B-2.)

B-1



PART
1 NUMBER

|

BB2035
BB2235
BB2415
BB3915
BB5115
CB1015
CB1035
CB1045
CB1055
CB1235
CB15L5
CB1545
CB1855
CB2025
CB2045
CB2225
CB3635
CB3645
CB3915
CB4335
CB4735
CB5105
CB5125
CB5135
CB5625
CB7535
CEATO-1002F
CEATO-1003F
CEATO-1012D
CEATO-1012F
CEATO-1101F
CEATO-1241F

PART NUMBER - NATIONAL STOCK NUMBER

CROSS REFERENCE INDEX

NATIONAL
STOCK
NUMBER

PART
NUMBER

I FSCMI :

01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
01121
75042
75042
75042
75042
75042
75042

5905-00-958-3830
5905-00-403-8837
5905-00-961-7730
5905-00-407-0085
5905-00-234-4374
5905-00-102-5294
5905-00-909-3885
5905-00-959-1202
5905-00-116-8554
5905-00-989-7943
5905-00-577-9598
5905-00-577-9597
5905-00-800-8068
5905-00-102-5289
5905-00-136-7103
5905-00-909-3940
5905-00-136-8430
5905-00-141-0741
5905-00-907-4118
5905-00-122-0004
5905-00-960-0126
5905-00-909-3834
5905-00-911-3754
5905-00-136-3890
5905-00-909-3862
5905-00-916-7268
5905-00-904-4409
5905-00-484-7475
5905-00-105-9709
5905-00-893-1242
5905-00-994-8457
5905-00-153-4435
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CEATO-1272F
CEATO-1500F
CEATO-1501F
CEATO-1541F
CEATO-20ROF
CEATO-2000F
CEATO-2001F
CEATO-2051F
CEATO-2261F
CEATO-2491F
CEATO-2493F
CEATO-3010F
CEATO-3012F
CEATO-3320F
CEATO-3652F
CEATO-3742F
CEATO-4021F
CEATO-4530F
CEATO-4990F
CEATO-4991F
CEATO-5622F
CEATO-8060F
EB5625
SE365
S5522650
Sv2511
S750646
WAIG040S202UA
1IN4152
1IN5567B
1N963B
1214-05-00-0541C

TM 11-6625-2967-14&P

NATIONAL
STOCK
NUMBER

FSCM
== |

75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
75042
01121
03508
07263
01121
04713
01121
07910
99942
04713
78189

5905-00-105-9724
5905-00-917-0576
5905-00-109-9848
5905-01-026-5084
5905-00-177-7172
5905-00-998-1796
5905-00-922-9920
5905-00-724-5717
5905-00-102-6001
5905-00-021-6494
5905-00-051-1879
5905-00-078-1549
5905-01-017-8107
5905-00-021-6496
5905-00-419-2676
5905-00-441-7812
5905-00-922-9923
5905-00-433-7389
5905-00-922-9924
5905-00-922-9925
5905-00-997-9579
5905-00-233-5377
5905-00-121-9110
5961-00-222-6190
5961-00-488-9927
5905-00-414-1101
5961-00-237-2353
5905-00-400-3541
5961-00-899-8924
5961-00-254-1621
5961-00-998-3666
5310-00-193-6731



PART
1 NUMBER

|

129-0053-00
131-0566-00
131-0589-00
131-0590-00
131-0604-00
131-0608-00
131-0679-00
131-0707-00
131-0792-00
133-23-11-034
133-96-12-062
136-0183-00
136-0220-00
136-0235-00
136-0263-03
150-0046-00
150-0048-01
150-0057-01
150D396X9010B2
150D475X9035B2
151-0219-00
151-0228-00
151-0261-00
151-1027-00
152-0185-00
152-0212-00
152-0280-00
152-0323-00
152-0405-00
189-4-5
189-509-5
189-6-5

I FSCM I

80009
80009
80009
80009
80009
80009
80009
80009
80009
71785
71785
80009
80009
80009
80009
80009
80009
80009
56289
56289
80009
80009
80009
80009
80009
80009
80009
80009
80009
74970
74970
74970

PART NUMBER - NATIONAL STOCK NUMBER

CROSS REFERENCE INDEX

NATIONAL
STOCK
NUMBER

PART
NUMBER |

5940-00-835-2060
5940-00-242-0676
5999-00-275-0213
5999-00-551-9434
5999-00-173-9923
5999-00-551-9433
5935-00-236-7554
5999-00-396-6331
5999-01-023-1578
5935-00-067-7311
5935-00-814-2209
5935-00-938-4734
5935-00-067-7311
5935-00-814-2209
5999-00-394-0381
6240-00-933-5822
6240-00-060-2941
6240-00-183-0669
5910-00-833-5175
5910-00-177-4300
5961-00-488-9927
5961-00-401-6210
5961-00-689-1455
5961-00-438-6453
5961-00-936-7604
5961-00-237-2353
5961-00-436-2890
5961-00-222-6190
5961-00-254-1621
5910-00-958-3153
5910-00-247-8600
5910-00-834-4931
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!
2N5308
2N5859
2X12161-402
2X20224-402
200-0103-00
210-0046-00
210-0259-00
210-0457-00
210-0583-00
210-0586-00
210-0940-00
2104-04-00-2520N
211-0101-00
211-0116-00
213-0020-00
213-0153-00
214-0579-00
214-1127-00
214-1136-00
214-1139-02
214-1139-03
214-1190-00
28JR168-1
281-0081-00
281-0093-00
281-0114-00
281-0122-00
281-0528-00
281-0534-00
281-0544-00
281-0613-00
283-0000-00

I FSCM I

03508
04713
73743
73743
80009
80009
80009
80009
80009
80009
80009
78189
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
24931
80009
80009
80009
80009
80009
80009
80009
80009
80009

TM 11-6625-2967-14&P

NATIONAL
STOCK
NUMBER

5961-00-146-8295
5961-00-448-6717
5310-00-407-4600
5310-00-158-5262
5999-00-914-3308
5310-00-841-8117
5940-00-474-9824
5310-00-841-8106
5310-00-006-8168
5310-00-836-3520
5310-00-158-5237
5940-00-847-3138
5305-00-492-2145
5305-00-005-8245
5305-00-005-8247
5305-00-283-1909
5940-00-935-8313
3110-00-442-8406
5930-01-020-6724
5360-00-480-3639
5360-00-447-8721
6625-01-066-3336
5935-00-236-7554
5910-00-834-4931
5910-00-983-2623
5910-00-065-9821
5910-00-013-9658
5910-00-765-0380
5910-00-978-2441
5910-00-725-1700
5910-00-018-1241
5910-00-688-8702



PART
1 NUMBER

|
283-0002-00
283-0058-00
283-0059-00
283-0080-00
283-0092-00
283-0111-00
283-0594-00
283-0604-00
283-0617-00
3-16-6B
301-000C0J0339C
301-000U2M0820K
307-0181-00
308-0495-00
311-0467-00
311-0532-00
311-0605-00
311-0609-00
311-0635-00
311-0704-00
311-0827-00
311-1258-00
311-1260-00
311-1261-00
315-0101-00
315-0103-00
315-0104-00
315-0123-00
315-0151-00
315-0202-00
315-0204-00
315-0222-00

CROSS REFERENCE INDEX

NATIONAL
STOCK
NUMBER

PART
NUMBER

PART NUMBER - NATIONAL STOCK NUMBER

IFSCMI :

80009
80009
80009
80009
80009
80009
80009
80009
80009
95987
72982
72982
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009

5910-00-721-2030
5910-00-089-7509
5910-00-932-7113
5910-00-931-7067
5910-00-848-6590
5910-00-436-7154
5910-00-066-0061
5910-00-064-9433
5910-00-491-2367
5340-00-417-4927
5910-00-978-2441
5910-00-765-0380
5905-00-551-9251
5905-00-401-6651
5905-00-472-7323
5905-00-472-7773
5905-00-481-8441
5905-00-431-2984
5905-00-497-4330
5905-00-498-1330
5905-00-414-1101
5905-00-434-5414
5905-00-434-5416
5905-00-433-4372
5905-00-102-5294
5905-00-434-5442
5905-00-434-5443
5905-00-445-3826
5905-00-577-9598
5905-00-445-3739
5905-00-445-3762
5905-00-436-9299

315-0473-00
315-0512-00
315-0562-00
321-0098-01
321-0114-00
321-0126-00
321-0127-01
321-0147-00
321-0160-00
321-0164-00
321-0184-00
321-0197-00
321-0210-00
321-0227-00
321-0231-00
321-0260-00
321-0289-00
321-0335-00
321-0344-00
321-0385-00
321-0614-00
321-0763-07
321-1166-01
321-1231-01
344-0154-00
348-0115-00
348-0235-00
352-0067-00
352-0068-00
352-0136-00
352-0169-00
355-0507-00
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NATIONAL
STOCK
NUMBER

FSCM
== |

80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009
80009

5905-00-437-0164
5905-00-437-0283
5905-00-437-0423
5905-00-441-7807
5905-00-405-7804
5905-00-998-1796
5905-00-879-7833
5905-00-405-7785
5905-00-105-7714
5905-00-405-7792
5905-00-405-7962
5905-00-434-5060
5905-00-434-5056
5905-00-426-7720
5905-00-021-6494
5905-00-922-9925
5905-00-434-5068
5905-01-017-8107
5905-00-441-7812
5905-00-426-7847
5905-00-893-1242
5905-00-441-7810
5905-00-41-7829

5905-00-441-7826
5999-00-465-9987
5325-00-232-9217
5999-00-434-2894
6250-00-089-7366
6625-00-980-9301
5920-00-401-6790
5935-00-597-5054
5307-00-529-8873



PART
1 NUMBER

|

358-0216-00
366-1057-00
366-1077-00
376-0029-00
410P111
410P112
46221

46241

47350

47357

47439

62-56-3
62-57-3
683AS15
811-546E103Z
8131N147W5R273K
86250-2

NATIONAL
STOCK
NUMBER

PART NUMBER - NATIONAL STOCK NUMBER
CROSS REFERENCE INDEX TM 11-6625-2967-14&P

IFSCMI :

80009
80009
80009
80009
56289
56289
22526
22526
22526
22526
22526
80740
80740
08806
72982
72982
00779

5355-00-016-8665
5355-00-765-3932
5355-00-419-4045
3010-00-498-7454
5910-00-243-2218
5910-00-947-6978
5999-01-023-1578
5999-01-022-6616
5999-00-275-0213
5999-00-551-9433
5999-00-396-6331
5905-00-497-4330
5905-00-431-2984
6240-00-062-6173
5910-00-721-2030
5910-00-089-7509
5999-00-394-0381

B-5
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APPENDIX D

MAINTENANCE ALLOCATION

Section I. INTRODUCTION

D-1. General

This appendix provides a summary of the maintenance
operations for the TS-3791/U. It authorizes categories
of maintenance for specific maintenance functions on
repairable items and components and the tools and
equipment required to perform each function. This
appendix may be used as an aid in planning
maintenance operations.

D-2. Maintenance Function
Maintenance functions will be limited to and defined as
follows:

a. Inspect. To determine the serviceability of an
item by comparing its physical, mechanical, and/ or
electrical characteristics with established standards
through examination.

b. Test. To verify serviceability and to detect
incipient failure by measuring the mechanical or
electrical characteristics of an item and comparing those
characteristics with prescribed standards.

c. Service. Operations required periodically to
keep an item in proper operating conditions, i.e., to clean
(decontaminate), to preserve, to drain, to paint, or to
replenish fuel, lubricants, hydraulic fluids, or compressed
air supplies.

d. Adjust. To maintain, within prescribed limits, by
bringing into proper or exact position, or by setting the
operating characteristics to the specified parameters.

e. Align. To adjust specified variable elements of
an item to bring about optimum or desired performance.

f. Calibrate. To determine and cause corrections
to be made or to be adjusted on instruments or test
measuring and diagnostic equipments used in precision
measurement. Consists of comparisons of two
instruments, one of which is a certified standard of

D-1

known accuracy, to detect and adjust any discrepancy in
the accuracy of the instrument being compared.

g. Install. The act of emplacing, seating, or fixing
into position an item, part, module (component or
assembly) in a manner to allow the proper functioning of
the equipment or system.

h. Replace. The act of substituting a serviceable
like type part, subassembly, or module (component or
assembly) for an unserviceable counterpart.

. Repair. The application of maintenance services
(inspect, test, service, adjust, align, calibrate, replace) or
other maintenance actions (welding, grinding, riveting,
straightening, facing, remachining, or resurfacing) to
restore serviceability to an item by correcting specific
damage, fault, malfunction, or failure in a part,
subassembly, module (component or assembly), end
item, or system.

J. Overhaul. That maintenance effort (service/
action) necessary to restore an item to a completely
serviceable/operational condition as prescribed by
maintenance standards (i.e., DMWR) in appropriate
technical publications. Overhaul is normally the highest
degree of maintenance performed by the Army.
Overhaul does not normally return an item to like new
condition.

k. Rebuild. Consists of those services actions
necessary for the restoration of unserviceable equipment
to a like new condition in accordance with original
manufacturing standards. Rebuild is the highest degree
of materiel maintenance applied to Army equipment.
The rebuild operation includes the act of returning to zero
those age measurements (hours, miles, etc.) considered
in classifying Army equipments/components.



D-3. Column Entries

a. Column 1, Group Number. Column 1 lists group
numbers, the purpose of which is to identify components,
assemblies, subassemblies, and modules with the next
higher assembly.

b. Column 2, Component/Assembly. Column 2
contains the noun names of components, assembilies,
subassemblies, and modules for which maintenance is
authorized.

c. Column 3, Maintenance Functions. Column 3
lists the functions to be performed on the item listed in
column 2. When items are listed without maintenance
functions, it is solely for purpose of having the group
numbers in the MAC and RPSTL coincide.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a "worktime" figure in the
appropriate  subcolumn(s), the Ilowest level of
maintenance authorized to perform the function listed in
column 3. This figure represents the active time required
to perform that maintenance function at the indicated
category of maintenance.

If the number or complexity of the tasks within the listed
maintenance function vary at different maintenance
categories, appropriate "worktime" figures will be shown
for each category. The number of task-hours specified
by the "worktime" figure represents the average time
required to restore an item (assembly, subassembly,

component, module, end item or system) to a
serviceable condition under typical field operating
conditions.

This time includes preparation time, troubleshooting
time, and quality assurance/quality control time in
addition to the time required to perform the specific tasks
identified for the maintenance functions authorized in the
maintenance allocation chart. Subcolumns of column 4
are as follows:

C - Operator/Crew

O - Organizational

F - Direct Support

H - General Support

TM 11-6625-2967-14&P

D - Depot

e. Column 5, Tools and Equipment. Column 5
specifies by code, those common tool sets (not individual
tools) and special tools, test, and support equipment
required to perform the designated function.

f. Column 6, Remarks. Column 6 contains an
alphabetic code which leads to the remark in
Remarks, which is pertinent to the item opposite the
particular code.

D-4. Tool and Test Equipment Requirement

a. Tool or Test Equipment Reference Code. The
numbers in this column coincide with the numbers used
in the tools and equipment column of the MAC. The
numbers indicate the applicable tool or test equipment
for the maintenance functions.

b. Maintenance Category. The codes in this
column indicate the maintenance category allocated the
tool or test equipment.

¢. Nomenclature. This column lists the nhoun name
and nomenclature of the tools and test equipment
required to perform the maintenance functions.

d. National/NATO Stock Number. This column lists
the National, NATO stock number of the specified tool or
test equipment.

e. Tool Number. This column lists the
manufacturer’s part number of the tool followed by the
Federal Supply Code for manufacturers (5-digit) in
parentheses.

D-5. Remarks|[(sectTl)
a. Reference Code. This code refers to the

appropriate item in column 6.
b. Remarks. This column provides the required
explanatory information necessary to clarify items

appearing insecfion 11



SECTION Il MAINTENANCE ALLOCATION CHART
FOR
SIGNATURE ANALYZER TS-3791/U (HP 500A)
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@

@

(©)

()

(6)

IGROUP MAINTENANCE NTENANCE CATEGORY TOOLS AND
NUMBER COMPONENT ASSEMBLY FUNCTION F H EQUIPMENT [ REMARKS
00 Signature Analyzer TS-3791/U Inspect 5
Test 1.5 1-5
Service 2.0 1-5
Repair* 5
Repair 2.0 1-5
Overhaul 1-5
01 Signature Analyzer HP 5004A Inspect 5
Test 1.5 1-5
Service 2.0 1-5
Repair 5
Repair 2.0 1-5
Overhaul 1-5
02 Logic Probe HP 545A Test 1.0 1-5
Replace 5
Repair 2.0 1-5
03 Logic Probe HP 545A Test 1.0 1-5
Replace 5
Repair 2.0 1-5
04 Logic Probe HP 547A Test 1.0 1-5
Replace 5
Repair 1-5

* Replace fuse
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SECTION Ill. TOOL AND TEST EQUIPMENT REQUIREMENTS

FOR
SIGNATURE ANALYZER TS-3791/U (HP5004A)
TOOL OR TEST | MAINTENANCE NOMENCLATURE NATIONAL/NATO TOOL
EQUIPMENT CATEGORY STOCK NUMBER NUMBER
REF CODE
1 H Pulse Generator (TEK PG502) 6625-00-531-5135
2 H Pulse Generator SG-1105/U (IHP-8013B) 6625-01-010-3524
3 H Oscilloscope 0S-262P/U (TEKY 7623A) 6625-01-007-9416
4 H Digital Voltmeter ANT/US-451 6625-01-060-6804
5 0 Common tools necessary to the

performance of this maintenance function
are available to maintenance personnel
for the maintenance category listed.

D-4




APPENDIX E
MANUAL CHANGES

MANUAL DESCRIPTION

INSTRUMENT: 5004A Signature Analyzer

Operating and Service Manual
SERIAL PREFIX:1704A

DATE PRINTED:MARCH 1977
HP PART NO:05004-90001
MICROFICHE NO:05004-90002

TM 11-6625-2967-14&P

CHANGE DATE April 21, 1978
(This change supersedes all earlier dated changes)

Make all changes listed as ERRATA.

Check the following table for your instrument's
serial prefix or serial number and make listed

change(s) to manual.

IF YOUR INSTRUMENT
HAS SERIAL PREFIX
OR SERIAL NUMBER

MAKE THE
FOLLOWING CHANGES
TO YOUR MANUAL

IF YOUR INSTRUMENT
HAS SERIAL PREFIX
OR SERIAL NUMBER

MAKE THE
FOLLOWING CHANGES
TO YOUR MANUAL

1736A 1
1808A 1,2
> 11816A 1,2,3

NEW OR REVISED ITEM

The following Service Notes are available from your local HP Sales and Service Office

MODEL DESCRIPTION
5004A-1A Data Probe Threshold Voltage Adjustment and Compensation
» 5004A-2 Signature Analyzer Operational Verification (All Prefixes)

ERRATA

[Page 6-7, Replaceable Parts:
Change A2TP1 from 1251-4714 to 05004-20206; 1; TEST POINT; 28480; 05004-20206.

Change A2W1, W2, and W3 from 1251-4750 to 1251-4965 in the HP and Mfr Part Number columns.
Change MP8 reference designation to MP9 and MP9 to MP8 so MP9 identifies the bottom half of the
body and MP8 the top half.
Change MP9 from 00545-20203 to 00547-20201 in HP and Mfr Part Number columns.

Add MP15; 1600-0506; RING, GROUNDING; 28480; 1600-0506; as part of probe assembly A3.
This ring mounts on the rear end of the probe body and connects the body to circuit board common.
Change A3A1C3 from 0150-0088 (3.9 PF) to A3A1C3*; 0160-2249; CAPACITOR-FXD 4.7 PF

+ .25 PF 500 VDC; 28480; 0160-2249. "FACTORY SELECTED VALUE BETWEEN 4.6 AND

4.9 PF.

Page 8-11] Figure 8-1| Troubleshooting Flowchart:
Change step 1 of "PRELIMINARY STEPS" to the following:
"1l. SET FRONT-PANEL SWITCHES AS FOLLOWS: SELF-TEST-IN; START, STOP, CLOCK,

AND HOLD-OUT."

ChangelTable 8-1 NORMAL signature for "Test Point 4" to A446.
Change Table 8-1|SERVICE signature for "Test Point 7" to 6P6F.

Change flow chart in three places to agree with the partial diagram shown in[Eigure 1]

Inside Title Page:

Change sentence under SERIAL NUMBERS to read "This manual applies directly to instruments
with a Serial Number Prefix of 1704A."

Page 1-3|[Table 1-2] Recommended Test Equipment:
Add Signature Analyzer, HP Model 5004A with Critical Specs of 15 nanosecond data setup time,
START-STOP gating with setup time of 25 microseconds, and TTL compatibility.

6786/6812-6813-7917/E/7837/7940/7858/
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ARE THERE

SIGNATURES DIS-

PLAYED: 8888,

3951, 2P61
?

s

DATA PROBE

LAMP FLASHING
>

YES

CHECK A2DS1, IS
A1U1, A1U20
: ‘ NORM/SERVICE
A3U1, Al1U12, SWITCH IN YES
A1U11, PROBE NORM
CABLE POSITION

SWTICH TO NORM
POSITION.

T

IS
SIGNATURE
AT TP9
CORRECT
?

ARE THERE

SIGNATURES DIS-

PLAYED: 8888,

UP73, ACA2
>

SET THE

START AND

STOP SWITCHES TO
IN T\_ POSITION.

NO A

CHECK EDGE
SELECT SWITCHES
S2, 83, 84

THE SIGNATURE

CHECK A1U6, ANALYZER IS
A1U21, A1U24. OPERATING
PROPERLY.

FIGURE 1. FLOWCHART CORRECTIONS

ERRATA (Cont'd)
[Page 3-1| [Paragraph 3-6,| Character Illustration:

Delete the _ character between = and "~

[Page 6-1 |[Paragraph 6-2 |
Change "'Table 2., at end of sentence, to [Table 6-2 |.

Examples 1 through 4:
Change examples to read as follows:
EXAMPLE 1 says that Z is not true if A is true and B is true or that Z is true if A and B are not
both true. Z = AB or Z = AB. - This is frequently referred to as NAND (for NOT
AND].
EXAMPLE 2 says that Z is true if A is not true or if B is not true Z = A + B. Note that this
truth table is identical to that of Example 1. The logic equation is merely .... etc.

EXAMPLE 3 Z=A+BorZ=A +B and,

EXAMPLE 4 Z=A e E, also share a common truth table and are equivalent transformations
of .... etc.
E-2
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ERRATA (Cont’'d)
Page 8-3]Paragraph 8-21]
Change third word to "symbols" in place of "symbols".

Change positive logic symbol for DEVICE 2 to ’
[Page 8-4.]Negative Logic Symbol, Device 1:

21

) )
B—lﬁ- =

Change negative logic symbol to
[Page 8-4 IMixed Logic, NOR Gates for Examples 6 and 7:
Change notation inside both NOR symboils to "> 1" in place of "<1".
Page 8-9,F -36.]Second Sentence:
Change NORMAL SERVICE to NORMAL/SERVICE.
Page 8-21| Paragraph 8-95]
Change 8-95 paragraph number under Display Scan to 8-97.
Add the following between[paragraphs 8-94}and 8-97:
The U28 oscillator output is applied to counter U26, and the output of U26 is
applied to display scan decoder U18A. Output from U18A controls register drivers
U15, U16, U13, and U14 plus the four transistor switches in U31. Outputs from
U15, Ul16, U13, U14, and U31 control seven-segment displays DS1 through DS4.
8-96. Self Test"

Page 8-27 Schematic Diagram:
Change connection for BLK/RED wire to power transformer primary winding. Disconnect wire

from present connection on S8. Reconnect to center contact of same section in S8 along with
the wire from the upper contact of LINE switch S1.

[Page 6-5]Table 6-1, A1 (05004-60007) Replaceable Parts:
Add A1Jl; 1251-4743; RECEPTACLE, AC POWER; 28480; 12514743.
Change A1J1 to A1J2; 1251-4778; CONNECTOR 10-PIN PUSH-ON.
Change A1J2 to A1J3; 1251-4777; CONNECTOR 9-PIN PUSH-ON.
A1 MISCELLANEOUS Parts:
Delete entire listing for HP Part No. 5040-8013 power receptacle.

Page 8-25,|Figure 8-8] A1 Component Locations:

Add "JI" beside power receptacle in upper right corner.
Change J1 (bottom right corner) to J2 and J2 to J3.
Page 8-27|[Figure 8-9] Overall Schematic Diagram:

Change connector on Al for A3 Data Probe connections from J1 to J2.
Change connector on Al for A4 Gating Signal Pod from J2 to J3.
Change pin 10 on A1J3 (-11V) to pin 9.
Change pin 11 on A1J3 (common) to pin 7.
Change pin 2 on A1J3 (+5V) to pin 8.
Change pin 11 (common) on A4 pod board to pin 7.

[Page 6-7)[Table 6-1,|Replaceable Parts:
Add "MP16" in Reference Designation column for HP Part No. 5040-0563.
NOTE - This "clip" holds the pod cables in place on the front of the pod.
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» ERRATA (Cont'd)
*»[Page 8-27}[Figure 8-9] A1 Schematic Diagram:
Change HP Part Number at top of A1 MAIN (MOTHER) BOARD from 05004-60001 to
05004-60007.
Change A1R38 from 1500 to 1800 ohms.
Change reference designator of resistor connected to the base of A8Q6 from "R36" to R40.
»[Page 6-6|MTable 6-1] A1 (05004-60007) Replaceable Parts:
Change A1U28 from 1826-0180 (NE555V) to 1826-0355; IC TIMER; 28480; 1826-0355.
The 1826-0355 timer should be used for replacement in all instruments.
M Page 6-5]Table 6-1,JA1 Replaceable Parts:
Delete A1Q1, A1Q2, A1Q3, and A1Q4.
»[Page 6-6 |Table 6-1] A1 Replaceable Parts:
Add A1U31; 1858-0014; 1; TRANSISTOR-ARRAY PNP; 28480; 1858-0014.
*[Page 8-13|Figure 8-72]Table 8-2 BERVICE SIGNATURES:
Delete "2946" signatures for U25 pin 4.
Change both signatures for U10 pin 12 to "T36F".
Delete "472A" signatures for U18 pin 13.
Change N signature for U19 pin 5 to "068C".
Add "2946" signature for N at U25 pin 9.

CHANGE 1 (1736A)
A3 (05004-60005) Probe Assembly:
Add SERIES 1736 to Description of A3 (05004-60005) PROBE ASSEMBLY.
Change MP9 PROB BODY BOTTOM HALF from 00547-20201 to 05004-20207 in "HP Part
Number" and "Mfr Part Number" columns of Table 6-1
Change MP8 PROBE BODY TOP HALF from 05004-20204 to 05004-20208 in "HP Part
Number" and "Mfr Part Number" columns of [Table 6-11
Change SWITCH, PUSHBUTTON from 05004-20205 to 00546-40004 in HP and Mfr Part Number
columns in Table 6-1.
Add SERIES 1736 to Description of A3A1 (05004-60003).
Change A3A1S1 from 00546-00001 to 00546-00002 in HP and Mfr Part Number columns.
Add to "A3A1 MISCELLANEOUS" HP Part No. 00546-40003; RETAINER, SWITCH A3A1S1;
28480; 00546-40003.
Add to "A3A1 MISCELLANEOUS" HP Part No. 0624-0340; SCREW, SELF TAPPING 0-80 x .188"
(for A3A1S1 mounting); 28480; 0624-0340.
Change A3A1C3 from 0160-2249 (4.7 pF Factory Selected Value) to 0121-0505; CAPACITOR-VAR
2.5-10 pF CER (SQUARE ADJ. HOLE); 28480; 0160-2249.
Change A3A1R1 from 0698-7225 (348,) to 0698-7222; RESISTOR-FXD 261Q 1% .05W
F TC=0+-100; 28480; 0698-7222.
Change A3A1R2 from 0698-8875 (27.4D) to 0698-7195; RESISTOR-FXD 19.6Q 1% .05W
F TC=0+-100; 28480; 0698-7195.
Change A3A1R3 from 0698-8874 (127,) to 0698-7214, RESISTOR-FXD 121Q 1% .05W
F TC=0+-100; 28480; 0698-7214.
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CHANGE 1 (1736A) (Cont’'d)

A3 (05004-60005) Probe Assembly:
Change A3A1R4 from 2100-1986 (1000Q VAR) to 2100-1788; RESISTOR-VAR 500,0 10%
C TOP-ADJ 1-TURN; 28480; 2100-1788.
Change A3A1R6 from 0757-0849 (36.5KS,) to 0699-0105; RESISTOR-FXD 36.5KQ 1% .5W
C; 28480; 0699-0105.
Add A3A1R7; 2100-1984; RESISTOR-VAR 100Q 10% C TOP-ADJ 1-TURN; 28480; 2100-1984.
Add A3A1 R8; 0698-7228; RESISTOR-FXD 464Q 1% .05W F TC=0+-100; 28480; 0698-7228.
Change A3A1UI from 1820-0919 to 05004-80001; IC COMPTR ECL A/D DUAL (SELECTED);
28480; 05004-80001.
Add to "A3A1 MISCELLANEOUS" HP Part No. 8710-1177; TOOL, ADJUSTMENT SQUARE
SHANK (for A3A1C3); 28480; 8710-1177.

Probe A3 Component Locator:
Replace A3 component locator with attached[Figure 4 component locator for the SERIES 1736
Probe.

Page 8-27|[Figure 8-9,|Schematic Diagram:
Replace A3 (05004-60003 SERIES 1704) schematic diagram of probe with attached[Figure 2]
diagram for SERIES 1736.
ADJUSTMENT PROCEDURE (FOR A3 SERIES 1736 PROBE)
The series 1736 probe has three adjustments which are factory set and will need adjustment only after
repair of the circuit board. Adjustment must be made with the probe covers in place. The covers have
access holes under the probe labels. Special adjustment tool 8710-1177 is required for setting variable
capacitor C3.

» If probe adjustment is necessary, contact your local HP Sales/Service Office or field engineer for a copy

of Service Note 5004A-1A for the recommended adjustment procedure.

[Page 6-8.1Table 6-1] A4 (05004-60006) Replaceable Parts:
Change A4A1U2 and U3 from 1820-0919 to 05004-80002; IC COMPTR ECL A/D DUAL
(SELECTED MC1650L); 28480; 05004-80002.

CHANGE 2 (1808A)
, Al (05004-60007) Replaceable Parts:
Add "SERIES 1808" to A1 Description.
Change A1CR4 and CR5 from 1901-0782 (IN5821) to 1901-0673; DIODE-PWR RECT 5US 100V
5A; 03508; A15A.
[Eigure 8-9] A1 (05004-60007) Schematic Diagram:
Change A1l series number (top of diagram) from 1704 to 1808.
» CHANGE 3 (1816A)

MPages 6-5land A1l (05004-60001) Replaceable Parts:
Change A1l series number from 1808 to 1816.
Change A1R37 from 0683-2225 (2200Q) to 0683-2215, 220 ohms 5% 1/4W;
Mfr Part No. CB2215.
Change A1R38 from 0683-1825 (1800Q) to 0683-1815; 180 ohms 5% 1/4W; Mfr Part No.
CB1815.

M Page 8-27l[Figure 8-9, A1 (05004-60007) Schematic Diagram:
Change A1l series number (top of schematic) from 1808 to 1816.
Change A1R37 from 2200 to 220 ohms.
Change A1R38 from 1800 to 180 ohms.

» NOTE: Serial Prefix 1808A instruments with serial numbers of 00602, 00615, 00617, 00618, 00619,
00622, 00625, 00641, 00660, 00662, 00666, and 00674 have the above change for A1R37 and
A1R38. The series number on the Al circuit boards in these instruments is 1808.
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51" RETAINER

C3 ON OTHER SIDE 51 PUSHBUTTON

FIGURE 2. COMPONENT LOCATOR FOR A3 SERIES 1736 PROBE
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A3 DATA PROBE BOARD(05004-60003)SERIES 1736 _ _ _ o 1 TO A1J2
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FIGURE 3. A3 SCHEMATIC DIAGRAM FOR SERIES 1736
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