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SAFETY CONSIDERATIONS

GENERAL

This is a Safety Class I instrument. This instrument has been designed and tested according to
1EC 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 Section II). 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 discon
nected from its source of supply.

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

IF THIS INSTRUMENT IS TO BE ENERGIZED VIA AN AUTOTRANS
FORMER (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 PRO
VIDED 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 INSTRU
MENT ARE CONNECTED TO THE PROTECTIVE (EARTH) GROUND.

3. ENSURE THAT THE LINE POWER (MAINS) PLUG IS CONNEC
TED TO A THREE-CONDUCTOR LINE POWER OUTLET THAT HAS
A PROTECTIVE (EARTH) GROUND. (GROUNDING ONE CON
DUCTOR 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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Figure 7-7. Model 5004A Signature Analyzer
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SECTION I
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. Figure 7-7 shows the 5004A.

1-3.  SAFETY CONSIDERATIONS

1-4.  The 5004A Signature Analyzer is a Safety Class I 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 volt
ages: 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:
OOOOAOOOOO. 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.  An instrument 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 instru
ment 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 supple
ment 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 7-7.
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Table 7-7. 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 millisconds.
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 KO 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 KO 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 lbs. Shipping: 7.7 kg, 17 lbs.

DIMENSIONS:
90 mm high x 215 mm wide x 300 mm deep (3% in. x 5y2 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 com
plex 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. Typically a logic product 
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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 re
ceived by the 5004A. After the STOP signal the 5004A displays the unique hexadecimal signa
ture of the data received.

1-19.  ACCESSORIES SUPPLIED

1-20.  The accessories supplied with the 5004A are shown in Figure 1-1.

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 Section II.

b. Five detachable "grabber” test connectors are supplied with the 5004A. Refer to Sec
tion III 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 the
5004A.

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
vertical amp. 100 MHz 182C, 1805A/1825A

Power Supply 5 volts 6111A

Digital Voltmeter 10 volts 3476A

Resistor 10000 5% 1/4W 0683-1025

Resistor 500 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 II
INSTALLATION

2-1.  INTRODUCTION

2-2.  This section provides information for inspection, installation, and prepration 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 Figure 1-1; procedures for checking electrical
performance are given in Section IV. 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 with
out waiting for claim settlement.

2-5.  PREPARATION FOR USE

2-6.  Power Requirements

2-7.  The 5004A requires a power source as shown in Section I, 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 Section V.

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 V 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 Figure 2-1 for the part numbers
of the power cable and plug configurations available.
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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 OUT
LET 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 +55°C.

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 metres.
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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 .......................................... -40°C to +75°C
Humidity ......................................................... Up to 95%
Altitude ..................... 4,600 meters (15,000 feet)

2-21.  The instrument should also be protected from temperature extremes which cause con
densation 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 con
tainer. Protect control panel with cardboard.

d. Seal shipping container securely.

e. Mark shipping container FRAGILE to ensure careful handling.

f. In any correspondence, refer to instrument by model number and full serial number.
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SECTION III
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 Figure 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 millimetres. The 16 possible characters are:

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 signature appearing on the 5004A display has any particular signif
icance beyond being a correct (expected) signature or an incorrect
signature. The number is, however, a count residue in the 5004A con
verted 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 hexa
decimal 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 0 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. Figure3-1
shows grabbers connected to the pod test leads. Figure 3-4 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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Figure 3-1. Front Panel, Probe, and Pod Features
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push again to release out-off switches.

Figure 3-1. Front Panel, Probe, and Pod Features (Continued)
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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.

TEST mode. (See SWITCH NOTE above.)

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 (.■.» J") (indicates switch position) transition or the negative-going
( _=\_) (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.)

SWITCH NOTE
The following six switches ©, © ©©© , 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

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.

(0) START Test Point: Test point for the START test connector on the active pod in the SELF
TEST mode.

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

(Q) CLOCK Test Point: Test point for the CLOCK test connector on the active pod in the SELF
TEST mode.

(g) 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.

(A) START Test Lead: Point of entry for START signal from the unit being tested by the 5004A.

(b) STOP Test Lead: Point of entry for STOP signal from the unit being tested by the 5004A.

(c) CLOCKTest Lead: Point of entry for CLOCK signal from the unit being tested by the 5004A.

fo) GND Test Lead: Common (ground) test lead for connection to unit being tested by the
5004A.
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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 main
tenance 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 Figure 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-SW1TCHABLE OPTIONAL DIF
FERENT 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.

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

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

START STOP CLOCK Four Seven-
Segment

(See Note)

GATE UNSTABLE
SIGNATURE

PROBE TIP
LIGHT

(in) (in) or UP73 then
ACA2

flickers Flickers ex
cept when

good signa-
ature is on

Flickers
when "ACA2"

is on

(out) (out) or
(out) (in)

3951 then
2P61

flickers Flickers ex
cept when

good signa
ture is on

Flickers
when “2P61"

is on

NOTE

n SELF-TEST mode, the four 7-segment displays first have all seven segments
it 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 8 ulju (a" zeroes) except when all segments are dimly
nt a s e s

| CAUTION |

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 I of this manual for compatibility information.

3-18.  OPERATING INSTRUCTIONS

3-19.  Figure 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 Signa
ture Analyzer.

OPERATING INSTRUCTIONS
1. Before applying power to the 5004A study and learn the information given in Figure 3-1,

Front Panel Features and perform the Operators Self-Test in Figure 3-2.

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 Qon 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 (J), STOPI0, and O CLOCK* =_/~m=\(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 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 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 UNDEK TEST

3-21.  Figure 3-4 shows the 5004A Signature Analyzer connected to another device to take
“signatures”

CAUTION~

The black finned heatsink on the rear of the cabinet is “grounded” (con
nected) 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.  Figure 3-5 shows the gating signals pod, data probe, line power cable in the recom
mended 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 Table 1-1 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 III under
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
vertical amp. 100 MHz 182C, 1805A/1825A

Power Supply 5 volts 6111A

Digital Voltmeter 10 volts 3476A

Resistor 10000 5% 1/4W 0683-1025

Resistor 500 5% 2W 0698-3311

Capacitor 0.1 mF ±20% 25V 0170-0022

Capacitor 10 475 -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:

a. Turn power ON on 5004A, all other switches OUT.
b. Adjust the 6111A Power Supply to 0 volts. Probe indicator light should be off.
c. Vary the Power Supply until probe indicator just light up dimly. Probe tip voltage should

be 4-0.8V, +0.3V, -0.2V.
d. Increase power supply voltage until indicator reaches full brilliance. Probe tip voltage

should be 2.0V, 40.2V, -0.3V.
e. Disconnect test equipment.
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Figure 4-1. Logic Level Performance Test Setup

4-6. POSITIVE PULSE PERFORMANCE TEST

4-7.  With test equipment connected as in Figure 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.
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4-8.  NEGATIVE PULSE PERFORMANCE TEST

4-9.  With test equipment connected as in Figure 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 Figure 4-3, with a

repetition rate of one-pulse-per-second. Probe indicator should flash off approximately
once per second.

c. Disconnect test equipment.

Figure 4-3. Negative Pulse Performance Test Setup

4-10.  DATA PROBE SETUP TIME PERFORMANCE TEST

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



182C/1809A/1825A8007B (#2)

■O A

■6 B

GATING SIGNALS POD -i- 2
500 4A OUTSTART IN

STOP SEE BELOW

Figure 4-4. Data Probe Setup Time Performance Test

DELAY
INPUT
OUT

CLK
GND

DATA
PROBE

5328A8013B (#1)
OUT

5328A with Options 040 and 021 Settings:
Function switch Tl AVG A—B

Frequency Resolution 106
Trigger level 1.40 volts
Slope —

CH A +
CH B +

Attenuator —
CH A X1, DC Trig.
CH B X1, DC Trig.

COM switch — SEP
Z|N — 1 MFI
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 Signa
ture 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 dis
play 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 Analzyer START and STOP switches OUT ( ).

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

b. Set 5328A Universal Counter FUNCTION switch to Tl 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 3.

8. Disconnect test equipment.

4-12.  DATA PROBE HOLD TIME PERFORMANCE TEST

4-13.  With test equipment connected as in Figure 4-4, and settings as in "SETUP TIME PER
FORMANCE 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 Analzyer should be 0003. Change 5328A FUNCTION
switch to Tl 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 fre
quency range. Results should be as in step 2.

4. Disconnect test equipment.

4-14.  TEST RECORD

4-15.  Table 4-2 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

HEWLETT-PACKARD COMPANY Date;_______
MODEL 5004A SIGNATURE ANALYZER

SERIAL NUMBER__________________ Tested By: _ —

Paragraph Results
Number Min. Actual Max.

4-4 Logic Level (Data Probe Light)
Voltage applied: Light Off 0 — 0

Light Dim +.6 4-1.1
Light Bright 4-1.7 .— 4-2.2

4-6 Positive Pulse (Data Probe Light)
Light Flashing No Spec .— No Spec

4-8 Negative Pulse Performance
Light Flashing No Spec _— No Spec

4-10 Data Probe Setup Time
Step 2 0000 .— 0000
Step 3 15 ns _— <15 ns
Step 4 15 ns _— <15 ns
Step 5 15 ns _— <15 ns
Step 6a 10 MHz _— 10 MHz
Step 6d(2) 0000 _— 0000

Step 6d(3) 15 ns _— <15 ns
Step 7 15 ns _— <15 ns

4-12 Data Probe Hold Time
Step 2 0003 _— 0003

0 ns 0 ns
0 ns 0 ns

Step 3 0003 _________ 0003
0 ns _ 0 ns
0 ns — 0 ns
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SECTION V
ADJUSTMENTS

Model 5004A
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 cor
rect 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 in Section VIII 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 Section VIII, and remove the data probe covers.
Refer to the parts location figure and schematic diagram in Section VIII for other infor
mation 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 cor
responding 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

Figure 5-1 is a graph relating the U1 pin 5 voltage to U1
pin 7 voltage.

e. Repeat steps b, c, 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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Vcc (V)

Vr
af

 (V
)

Figure 5-1. Data Probe Vcc—Vref Graph
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b. Refer to Figure 5-2 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 I, Specifi
cations. 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, F1. It must correspond to the line voltage
selected. Refer to the specifications in Section VI for the correct
value fuse.
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SECTION VI
REPLACEABLE PARTS

6-1.  INTRODUCTION

6-2.  This section contains information for ordering replacement parts. Table 6-1 lists 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 abbreviaions below).
b. Typical manufacturer of the part in a five-digit code; see list of manufactureres 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 pan (movable portion); VR 3 voltage regulator.

termination F ■ fuse plug breakdown diode
B ■ fan. motor FL 3 filter Q 3 transistor; SCR. tnode W 3 cable; transmission
BT ■ battery H ■ hardware thyristor path; wire
C 3 capacitor HY ■ circulator R 3 resistor X ■ socket
CP ■ coupler J • electrical connector RT ■ thermistor Y ■ crystal unit-piezo-
CR ■ diode, diode thyristor (stationary portion). S 3 switch electric

varactor |>ck T ■ transformer Z 3 tuned cavity, tuned
DC • directional coupler K ■ relay TB 3 terminal board circuit
DL ■ delay line L ■ coil, inductor TC 3 thermocouple
DS = annunciator signaling M ■ meter TP 3 test point

device (audible or MP ■ miscellaneous U 3 integrated circuit
visual), lamp, LED mechanical pad microcircuit

ABBREVIATIONS
A ■ ampere BAL ■ balance COEF 3 coefficient •c ■ degree Celsius
ac • alternating current BCD ■ binary coded decimal COM ■ common (centrigrade)
ACCESS 3 accessory BD ■ board COMP 3 composition •F 3 degree Fahrenheit
ADJ 3 adjustment BE CU ■ beryllium copper COMPL • complete •K 3 degree Kelvin
A/D ■ anaiog-to-digital BFO ■ beat frequency CONN 3 connector DEPC 3 deposited carbon
AF 3 audio frequency oscillator CP 3 cadmium plate DET 3 detector
AFC ■ automatic frequency BH ■ binder head CRT 3 cathode-ray tube diam 3 diameter

control BKON 3 breakdown CTL ■ complementary Iran- DIA « diameter (used in
AGO 3 automatic gam control BP ■ bandpass sistor logic parts list)
AL 3 aluminum BPF ■ bandpass filter CW 3 continuous wave DIFF
ALC 3 automatic level control BRS 3 brass cw 3 clockwise AMPL 3 differential amplifier
AM 3 amplitude modulation BWO ■ backward-wave D/A ■ digital-to-analog div > division
AMPL « amplifier oscillator dB 3 decibel DPDT 3 double-pole, double-
APC 3 automatic phase CAL 3 calibrate dBm 3 decibel referred to throw

control ccw ■ counterclockwise 1 mW DR ■ drive
ASSY 3 assembly CER ■ ceramic de 3 direct current DSB ■ double sideband
AUX ■ auxiliary CHAN ■ channel deg ■ degree (temperature DTL ■ diode transistor logic

•*Q 3 average cm 3 centimeter Interval or difference) DVM 3 digital voltmeter
AWG ■ amencan wire gauge CMO ■ coaxial • 3 degree (plane angle) ECL ■ emitter coupled logic
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ABBREVIATIONS (CONTINUED)
EMF ■ electromotive force mH ■ millihenry PIN 3 positive-intrinsic- TERM 3 terminal
EDP ■ electronic data mho » mho negative TFT 3 thln-film transistor

processing MIN 3 minimum PIV 3 peak inverse voltage TGL 3 toggle
ELECT » electrolytic min ■ minute (time) pk 3 peak THD 3 thread
ENCAP 3 encapsulated ■ minute (plane angle) PL 3 phase lock THRU « through
EXT « external MIN AT ■ miniature PLO 3 phase lock oscillator Tl 3 titanium
F • farad mm ■ millimeter PM 3 phase modulation TOL 3 tolerance
FET « field-effect transistor MOD 3 modulator PNP 3 positive-negative- TRIM 3 trimmer
F.F ■ fhp-tlop MOM • momentary positive TSTR ■ transistor
FH « flat head MOS » metal-oxide semi- P/O 3 part of TTL 3 transistor-transistor
FOLK ■ fillister head conductor POLY 3 polystyrene logic
FM • frequency modulation ms ■ millisecond PORC 3 porcelain TV 3 television
FP * front panel MTG 3 mounting PCS 3 positive; posltion(s) TVI 3 television interference
FREQ » frequency MTR 3 meter (indicating (used in parts list) TWT 3 traveling wave tube
FXD ■ fixed device) POSN 3 position U 3 micro (10 •) (used in
0 ■ gram mV 3 millivolt POT 3 potentiometer parts list)
GE ■ germanium mVac ■ millivolt, ac P-P 3 peak-to-peak UF » microfarad (used In
GHz ■ gigahertz mVdc 3 millivolt, de PP 3 peak-to-peak (used in parts list)
GL • glass mVpk 3 millivolt, peak parts list) UHF 3 ultrahigh frequency
GND ■ ground(ed) mVp-p 3 millivolt, peak-to-peak PPM 3 pulse-position UNREG 3 unregulated
H ■ henry mVrms 3 milhvolL rms modulation V 3 volt
h ■ hour mW 3 milliwatt PREAMPL 3 preamplifier VA 3 vollampere
HET « heterodyne MUX 3 multiplex PRF 3 pulse-repetition Vac 3 volts ac
HEX 3 hexagonal MY 3 mylar frequency VAR 3 variable
HD « head MA 3 microampere PRR 3 pulse repetition rate vco ■ voltage-controlled
HDW ■ hardware mf 3 microfarad P» 3 picosecond oscillator
HF ■ high frequency MH ■ microhenry PT 3 point Vdc 3 volts de
HG • mercury pmho 3 micromho PTM 3 pulse-time modulation VDCW 3 volts de. working (used
HI 3 high M« 3 microsecond PWM 3 pulse-width modulation in parts list)
HP. ■ Hewlett-Packard MV 3 microvolt PWV 3 peak working voltage V(F) 3 volts, filtered
HPF ■ high pass filter MVac 3 microvolt, ac RC 3 resistance capacitance VFO 3 variable-frequency
HR 3 hour (used in parts list) MVdc 3 microvolt, de RECT 3 rectifier oscillator
HV 3 high voltage MVpk 3 microvolt, peak REF 3 reference VHF 3 very-high frequency
Hz 3 Hertz MVp-p 3 microvolt, peak-to- REG 3 regulated Vpk 3 volts peak
IC ■ integrated circuit peak REPL 3 replaceable Vp-p 3 Volts peak-to-peak
ID ■ inside diameter MVrms 3 microvolt, rms RF 3 radio frequency Vrms 3 volts rms
IF ■ intermediate frequency pW 3 microwatt RFI 3 radio frequency VSWR 3 voltage standing wave
IM PG ■ impregnated nA 3 nanoampere interference ratio
in 3 inch NC 3 no connection RH 3 round head; right hand VTO 3 voltage-tuned oscillator
INCD 3 incandescent N/C « normally closed RLC 3 resistance-inductance- VTVM 3 vacuum-tube voltmeter
INCL ■ mclude(s) NE 3 neon capacitance V(X) 3 volts, switched
INP ■ input NEG 3 negative RMO 3 rack mount only w 3 watt
INS • insulation nF 3 nanofarad rms 3 root-mean-square w/ 3 with
INT 3 internal Nl PL 3 nickel plate RND 3 round WIV 3 working inverse voltage

3 kilogram N/O ■ normally open ROM 3 read-only memory ww 3 wirewound
kHz 3 kilohertz NOM 3 nominal RAP 3 rack and panel W/O 3 without
kn ■ kilohm NORM ■ normal RWV 3 reverse working voltage YIO 3 yttrium-iron-garnet
kV 3 kilovolt NPN 3 negative-positive- S 3 scattering parameter Zo 3 characteristic
lb 3 pound negative 9 3 second (time) impedance
LC 3 inductance-capacitance NPO 3 negative-positive zero 3 second (plane angle)
LED 3 light-emitting diode (zero temperature S-B 3 slow-blow (fuse (used
LF 3 low frequency coefficient) In parts list) NOTE
LG 3 long NRFR 3 not recommended for SCR 3 silicon controlled
LH 3 left hand field replacement rectifier; screw All abbreviations in the parts list
UM 3 limit NSR 3 not separately SE 3 selenium will be in upper case.
UN 3 linear taper (used in replaceable SECT 3 sections

pans list) ns 3 nanosecond SEMICON 3 semiconductor
Itn 3 linear nW 3 nanowatt SHF 3 superhigh frequency
LX WASH 3 lockwasher OBD 3 order by description SI 3 silicon
LO 3 low, local oscillator OD 3 outside diameter SIL 3 silver
LOG 3 logarithmic taper OH 3 oval head SL 3 slide

(used in parts list) OP AMPL 3 operational amplifier SNR 3 signal-to-noise ratio
log 3 loganthm(ic) OPT 3 option SPDT 3 single-pole, double- NIULI IrLItno
LPF 3 low pass filler OSC 3 oscillator throw
LV 3 low voitage OX 3 oxide SPG 3 spring
m 3 meter (distance) oz 3 ounce SR 3 split ring Abbreviation Prefix Multiple

mA 3 milliampere n 3 ohm SPST 3 single-polo, single- T tera 10’»
MAX 3 maximum p 3 peak (used in parts throw G giga 10*
MH » megohm list) SSB 3 single sideband M mega 10*
MEG ■ meg (10*) (used in PAM 3 pulse-amplitude SST ■ stainless steel k kilo 10*

parts list) modulation STL 3 steel da deka 10
MET FLM 3 metal film PC 3 printed circuit SQ 3 square d deci 10 ’
MET OX ■ metal oxide PCM 3 pulse-code moudulation; SWR 3 standing-wave ratio c cent! 10 •
MF 3 medium frequency. pulse-count modulation SYNC 3 synchronize m mllll 10 *

microfared (used in PDM 3 pulse-duration T 3 timed (slow-blow fuse) M micro 10 •
parts list) modulation TA 3 tantalum n nano 10 •

MFR • manufacturer pF 3 picofarad TC 3 temperature P pico 10 ’*
mg > milligram PH BRZ 3 phosphor bronze compensating f femto 10 ••
MHz 3 megahertz PHL 3 Phillips TD 3 time delay a atto 10 '•
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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 com
monly used prefixes for component parts. The list includes HP manufactured parts and pur
chased parts.

Prefix
0121-
0122-
0140-
0150-
0160-
0180-
0330-
0340-
0370-
0380-
0410-
0470-
0490-
0510-

0674- thru 0778-
0811- thru 0831-

1200-
1205-
1250-
1251-
1410-
1420-
1820-
1826-
1850-
1851-
1853-
1854-
1855-

1900- thru 1912-
1920- thru 1952-

1990-
3100- thru 3106-

8120-
9100-

Component/Part/Material
Capacitors, Variable (mechanical)
Capacitors, Voltage Variable (semiconductor)
Capacitors, Fixed z
Capacitors, Fixed \ Non-Electrolytic
Capacitors, Fixed '
Capacitors, Fixed Electrolytic
Insulating Materials
Insulators, Formed
Knobs, Control
Spacers and Standoffs
Crystals
Adhesives
Relays
Fasteners
Resistors, Fixed (non wire wound)
Resistors (wire wound)
Sockets for components
Heat Sinks
Connectors (RF and related parts)
Connectors (non RF and related parts)
Bearings and Bushings
Batteries
Monolithic Digital Integrated Circuits
Monolithic Linear Integrated Circuits
Transistors, Germanium PNP
Transistors, Germanium NPN
Transistors, Silicon PNP
Transistors, Silicon NPN
Field-Effect-Transistors
Diodes
Vacuum Tubes
Semiconductor Photosensitive and Light-Emitting Diodes
Switches
Cables
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 instru
ments, 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
Machined
Molded

Assemblies
Components

5000- to 5019-
5020- to 5039-
5040- to 5059-
5060- to 5079-
5080- to 5099-

6-13. Specific Instrument Parts

6-14. These are HP manufactured parts for use in individual instruments or series of instru
ments. 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

Sheet Metal
Machined
Molded

Assembly
Component

Documentation

P/N Suffix

-00000 to -00499
-20000 to -20499
-40000 to -40499
-60000 to -60499
-80000 to -80299
-90000 to -90249

6-15. Mechanical Parts

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

6-4
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Table 6-7. Replaceable Parts

Reference
Designation

HP Part
Number Qty Description Mfr

Code Mfr Part Number

*1 05000.40007 i SOARD ASSEMBLY, MAIN 10080 05000.6000?

AlCl 0180-0210 i CAPACITOR-PXD 3,3UP*-20X 15VDC YA 00100 1500335X0015A2
AlCl 0180-0490 2 CAPAC1 TOR-2X0 68UF*-10X 6V0C TA ouaoo 1*60686X0006X61
MCI 0180-0000 CAPACITOR-PXD 68UP6-10X 6V0C TA 04200 1060686X0006KA1
A1C4 0160-2055 16 CAPACITOR-PXO ,01U? *80-20X IOOVOC CER 28010 0160-1055
A1C5 0160.2055 CAPACITOR-FXO ,01UP A00-20X IOOVOC CER 21000 0160-1055

AIC6 0160.2055 CAPACITOR-FXO ,O|UF *80-205 IOOVOC CER 11080 0160.1055
A1C7 0160.2055 CAPACITOR-FXO .01UP 480-201 IOOVOC CER 1S080 0160-1055
AlCt 0160-2055 CAPACITOR-FXO ,01UF *80-205 IOOVOC CER 28480 0160-1055
A1C9 0160-2055 CAPACITOR-FXO ,01UF *80-105 IOOVOC CER 28480 0160-1055
A1C1O 0160-2055 CAPACITOR-FXO ,01UF 680-200 IOOVOC CER 28400 0160-1055

AlCtt 0160-2055 CAPACITOR-FXO ,01UP *80-200 IOOVOC CER 28480 0160-1055
AlCl 2 0160-2055 CAPACITOR-FXO ,01UP *80-200 IOOVOC CER 28480 0160-2055
AlCll 0160-2055 CAPACITOR-FXO ,01UF *80-200 IOOVOC CER 21080 0160-2055
AlCl* 0180-0170 a CAPACITOR-PXO 10UF*—100 20VOC TA 00200 1500106X902082
A1C15 0160-2055 CAPACITOR-FXO ,01UF *00-200 IOOVOC CER 28000 0160-1055

AlCll 0180-0370 CAPACITOR-FXO 1OUF*-IOX 20VOC TA 04100 1500104X902082
AlCl? 0160-2055 CAPACITOR-FXO ,01UP *80-200 IOOVOC CER 28080 0160-2055
A1C1O 0160-20SS CAPACITOR-FXO .01UF *80-200 IOOVOC CER 28010 0160-2055
Aten 0180-2010 1 CAPACITOR-FXO 2*00UF*73-10X OOVOC AL 04200 3 6 01 * 2 G 0 4 0 A A 2 A
A1C20 0160-2051 CAPACITOR-FXO ,01UF *00-200 IOOVOC CER 28400 0160-1055

AlCll 0160-2055 CAPACITOR-PXD ,01UF *80-200 IOOVOC CER 20400 0160-1055
AlCll 0180-0170 CAPACITOR-PXD 10UP*-105 20VOC TA 04200 1500106X802082
AIC21 0180-0170 CAPACITOR-FXO IOUF*-1OO 20VOC TA 04200 1500106X802082
AJC2A 0160-2055 CAPACITOR-FXO ,01UF *00-200 IOOVOC CER 20480 0160-2055
A|C2J 0180-2011 1 CAPACITOR-FXO 7500UF*75-10X 15VDC AL 04100 360XTS2G01SAA2A

A1C16 0160-1001 1 CAPACITOR-FXO 5000PPZ5000PP *-200 21480 0160-3043
AlCl? 0160-0576 7 CAPACITOR-FXO ,1UF *-200 SOVOC CER 20480 0160-0576
A|C2t NOT ASSIGNED
AlCl* NOT ASSIGNED
AIC10 NOT ASSIGNED

AlCll 0160-0576 CAPACITOR-PXO ,IUP *-20X 50VDC CER 21410 0160-0576

A|C»| 1*01-0080 5 DIOOE.SNITCHING 30V 50MA 2NS 00-15 21410 1901-0000
»1CR1 P0I-002S 1 OIOOE-PhR RECT 400V T50HA 00-2* 02713
Altai 1*01-0028 DIOOE-PNR RECT 000V V50MA 00-2? 02711 MF483
aicr* P01-0782 2 DIOOE-SCHOTTKY 1N582I 30V 3A 01037 1N5821
A1CR5 1001-0781 DIOOE-ICHOTTKY 1N5S21 30V 3A 01037 1N5021

A1JI 1251-0778 1 11410 1251-4770
AIJ1 1251-077? 1 20400 1251-4777

Alfll 1858-0010 4 TRANSISTOR ARRAY 20400 1058-001*
A102 1858-0014 transistor array 28480 1858-001*
A|Q! 1858-0010 TRANSISTOR ARRAY 18480 1858-0014
Aiaa 1858-0010 TRANSISTOR ARRAY 18480 1850-0014
Aiai 1854-0113 2 TRANSISTOR NPN SI POolSOMN PTrIOOHHZ 01037 80S 3611

A106 1850-0215 TRANSISTOR NFN SI PO«350MH PTR300MHZ 01037 IPS 3611

API 0683-1213 A RESISTOR 220 St .25n FC TC*-000/*400 0160? CB2215
A1R2 0683-2215 RESISTOR 220 5t ,25w PC TC*-R00/*400 0160? C82215
AtRl 0481-2115 RESISTOR 220 51 .25N PC TC*-400Z*600 01607 cams
A1R4 0483-2215 RESISTOR 220 5> ,250 PC TC«-«00/*600 01607 CB2215
AIRS 0481-2115 RESISTOR 220 5S .250 PC TCp-A00/*600 0160? CB2215

AIRS 0483-2211 RESISTOR 120 51 ,25W FC TCr-400Z*600 0160? CB1115
A|R? 0683-2215 RESISTOR 120 SX ,250 FC TC*-400Z*600 01607 cams
AIRS 0683-141S 5 RESISTOR 160 SX ,250 PC TCo-A00Z*400 01607 C81615
AIR* 0683-1411 RESISTOR 160 51 ,150 FC TC>-O00Z*600 0140? CB1615
APIS 1810-000? 2 NETOORK-RES 5-PIN.SIP ,15-PIN-SPCG 18080 1010-008?

APll 0483-2015 1 REIIStOR 1,00 55 ,250 PC TC*-*00Z*70O 0160? csiois
APIS 0683-1515 1 RESISTOR 1.5K 51 ,250 PC TCf-400Z*700 01607 C81515
APll 0681-1011 a RESISTOR IK 55 ,150 FC TC«-400Z*600 01607 CB1025
App 0481-1215 1 RESISTOR 1IX 51 ,250 PC TCo-«00Z»800 01607 cams
APIS 0403-0315 5 RESISTOR 030 51 .150 PC TCp-400Z*600 01607 CB431S

API* 0483-1235 RESISTOR UK 51 ,150 FC TC»-400Z*000 01607 cams
Apt? 0483-1015 RESISTOR IX SX ,150 PC TCo-000Z*600 01607 CB1015
APll 0481-1215 RESISTOR 110 53 ,150 FC TCi-a00Z«600 01607 CB2215
APIS 0683-0115 RESISTOR 430 5> ,150 PC ?C*-400Z«600 01607 CB43I3
APIS 0401-2215 RESISTOR 110 5S .150 FC TCa-a00Z«600 01607 C8211S

AP2| 0411-1021 RESISTOR IK 55 ,150 FC TC*-400Z*600 01607 CHOIS
APIS 0401-1525 RESISTOR |,3K 51 ,250 FC TC*-400Z*700 01607 C01515
APll 0681-0315 RESISTOR 030 SX ,250 PC TC*-400Z*600 01607 CB4315
APIS 0683-1025 RESISTOR IK 51 ,150 PC TC*-*00Z*600 01607 CB101S
APIS 0483-0313 RESISTOR 030 SX .250 PC TC«-400Z*600 01607 CI4313

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

Reference
Designation

HP Part
Number Qty Description Mfr

Code Mfr Part Number
A|«l*

*!»»•
• 1*11
*IU|

11*>I
*1*11
• I*))
A|*M
A|«)l

»l»)|
• !•)!
A|UI
• !*!«
A1R4Q

A1U|
‘I’ll
• IM)
HRU

• ill
Mil
• 111
• II*
•ill

• HI
hit
•in

•1T*I
A|TP|
• IT*)
• 1TP|
•n*i

•n*i
• 1TP!
•HM

•nil
MUI
• 1UJ
nui
• IUJ

• IU|
• IUJ
• 1UI
HUI
•nut

•luii
A1U1I
• 1U1J
11U1I
A1U15

• 1U||
A1UI7
HUH
A1U19
• 1U10

• lull
• lull
• 1UIJ
HUH
HUM

HUI*
HUI!
Hun
• 1U1I
MUM

•1

• K»|
• 1C*1
Alt*)
11C*|
•ICR|

Ml)-!!ll
OH).I71|
IMO.001!
OH).IHI
OH).till

OH).))U
OH).1111
0H).)M«
oiD.ini
OID.ISIS

OH).7)1!
0ll).|IM
OH).1111
OH).HI!
OH).10)1

1110.01)5
0681-7529
0H).!!M
1110.01)5

)101-0S55
>101.1171
MOI.1171
M01«1171
moi-htb

>101.1171
>101.1177
M0I.0H1

1151-1707
1111.1707
1191-4707
1IM.I707
1IM.I707

1111.0100
1151.0100
1151.0*00

1110.1101
1110-1215
1110.1051
1110.0H1
1110.HOI

llto.|l>0
1010.liu
1110-1107
1110.0*10
1810.1100

1110-0*85
1810-1092
1010-1115
1110-1889
1110-1115

1110-1105
1010-1101
1110-1281
101*.too*
1110-1001

1010-10))
1110-1117
1010-1UO
1I10-1I))
1010.117*

1110-1171
1010-1171
1828-0100
1010-1007
1010-017)

0510-0711
1110-01*0
5010-101)

OSOOI-kOOOl

1000-0)11
1000-0500
1010-0500
1000-0500
1000.0100

•
2

a

i
i

i

2

1
1

1
1

5

)

1
1
2
1
1

1
1
1
1
1

1

•

1
1
1
1

1
1
1

1

1
1
1

1
2
1

1

2
0

RESISTOR 7,5K 51 ,25W FC TC»-400/*700
RESISTOR 0,7K 5X ,25W FC TC»-400/*700
NETH0RK-RE8 5-RIN-8IP ,15-PIN-SPCG
RESISTOR 1*0 55 ,25H FC TC»-400/»*00
RESISTOR 1*0 51 ,258 FC TC«-400/.*00

RESISTOR ))0 55 ,258 FC TC»-400/«*00
RESISTOR 1*0 51 ,258 FC TC«-400/**00
RESISTOR 1)0 IX ,258 FC 70-400/1*00
RE8IIT0R 4.7K 5X .258 FC TC«-400/»700
RESISTOR 4)0 5X ,258 FC TC*-400/**00

RESISTOR 7,SK 5X ,258 FC TC»-400/*700
RESISTOR 2,28 5X ,258 FC TC»-400/+700
RE8I870R l.OK 5X ,258 FC TC»-400/*?00
RESISTOR 2,08 5X ,258 FC TC»-400/*700
RESISTOR 20K 51 ,258 FC TC»-400/*800

NETHORK-REB k-PIN-BIP ,15-PIN-BPCG
RESISTOR 7,58 5X .258 FC TC»-400/*700
RESISTOR 7,58 5X .258 FC TC*-400/»700
NETHORK-REB *-PIN-8IF .15-PIN-8PCG

SHITCH-PB DPDT ALTNG 4* 250VAC
I8I7CM ASSEMBLY, 5-8TATI0N
SNITCH ASSEMBLY, 5-8TATI0N
SWITCH ASSEMBLY, 5-87*7108
•PITCH ASSEMBLY, 5-8TATI0N

•HITCH ASSEMBLY, 5-»T*TI0N
8HITCH-8L 4PDT-N8 MINTR ,01* 5VDC FC
•HITCH-IL 2-DPDT-NB ITO 1.5* 250VAC PC

CONNECTOR.8GL CONT PIN a011-IN-B8C-8Z
CONNECTOR.IGL CONT PIN .Oll-IN-BBC-BZ
CONNECTOR-BOL CONT PIN ,051-IN-BSC-BZ
CONNECTOR-SOL CONT PIN .OIl-IN-BSC-BZ
CONNECTOR-SOL CONT PIN .Oll-IN-BBC-BZ

CONTACT-CONN U/H-POBT-TYPE MALE DPILDR
CONTACT-CONN U/H-POBT-TYPE MALE DPBLDR
CONTACT-CONN U/H-POBT-TYPE MALE DPBLOR

)C PF TTL LB O-TYPE POI-EDGE-TRIG COM
IC 0*71 TTL LI ANO-OR-INV 4-INP
IC XLTR ECL/TTL ECL-TO-TTL OU*O 2-INP
IC O*TE TTL I ANO-OR-INV
IC GATE TTL LI NANO DUAL 4-INP

IC GEN TTL I PAR OEN 4-BIT
IC GATE TTL LI NOR QUAD 2-INP
IC GATE TTL Lt NANO QUAD 2-INP
IC FF TTL 8 J-8 NEO-EOGE-TRIG
IC INV TTL LI HEX 1-INP

IC GATE TTL 1 NAND TPL 1-INP
IC XLTR ECL/TTL ECL-TO-TTL QUAD 2-INP
XC» TTL 74LI171
IC, TTL 74L8171
IC, TTL 74LI171

IC, TTL 74LI171
IC GATE TTL LI NAND QUAD 2-INP
IC OCDR TTL LI 2-T0-4-LINE DUAL 2-INP
IC, ROM ]2 x 1, CC

IC IHF-RGTR TTL LI R-l SERIAL-IN PPL OUT
IC IN74LIA70N 1S-BIT RAM TTL
IC C0MP7R TTL LI MAQTD 4-BIT
IC IHF-RGTR TTL LI R-l SERIAL-IN PRL OUT
IC CNTR TTL LI BIN AIYNCHRO

IC CNTR TTL LI UN ABYNCHRO
IC CNTR TTL LB BIN ABYNCHRO
IC 555
IC, ROM 12 X 1, CC
IC V RGLTR

Al mibcellaneoub

BRACKET, 80 DEGREE
FUSEHOLDER-CLIP-TYPE ,25FUSE
RECEPTACLE, AC POKER

BOARD ASSEMBLY, DUPLAY

LED-VISIBLE LUM-INTaBOOUCD IF»5OMA-M*x
DISPLAY-NUM 810 1-CHAR ,45-H
DISPLAY-NUM 8EG 1-CHAR ,4)-H
DISPLAY-NUM RES 1-CHAR ,41-H
DISPLAY-NUM SEO 1-CHAR ,41-H

01*07
01*07
284B0
01607
01*07

01*07
01*07
01*07
01*07
01*07

01*07
01*07
01*07
01*07
01*07

24480
01*07
01*07
28480

28480
28480
28480
28480
28480

28480
28480
28480

28480
20480
28480
28480
28480

28480
28480
28480

01*41
01*48
02017
01*48
01*48

02410
01*48
01*48
01*48
01*48

01*48
02017
0140*
0140*
0140*

0140*
01*48
01*48
28480
28480

01*48
01*48
01*48
01*48
01*48

01*48
01*48
02410
28480
0140*

28480
28480
28400

21410

01542
01542
01542
01542
01542

CB7525
CB4725
1810-0047
CB)*15
CB1615

CB1I1S
081*15
CB1115
CB4725
CB411S

CB7525
CB2225
CB1B25
CB2425
CB2015

1810-0115
CB7525
CB7525
1810-0115

1101-0555
1101-2178
1101-2178
1101-2178
1101-2178

1101-2178
1101-2177
1101-0*41

1251-4707
1251-4707
1251-4707
1251-4707
>251-4707

1251-0*00
1251-0*00
1251-0*00

8N74LI175N
8N74L854N
MC10125L
8N748*4N
8N74L820N

N82I62A
8N74L802N
8N74L800N
8N748112N
SN74L804N

INVASION
MC10125L
DM74L8171N
DM74L8171N
DM74L8171N

DM74L8171N
8N74L801N
8N74L8114N
1816-1006
1820-1001

8N74L8164N
8N74L8*70N
8N74L885N
8N74LS1*4N
8N74L841N

8N74L841N
8N74L841N
NE555V
1816-1007
LM120K-5.2

0510-074]
2110-02*4
5040-8011

05004.*0002

5082-4401
5082-7*50
5082-7*50
5082-7*50
5082-7*50

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

Reference
Designation

HP Part
Number Qty Description Mfr

Code Mfr Part Number

A2CR6 1990-0323 LEO-VISIBLE LUM-!NT»800UCO IP-50HA-MAX 01542 3002-4403

A2J1 1251-3748 18 C0NTAC7-C0NN U/W-P08T-7YPE MALE DPSLOR 20480 1251-3768
A2J2 1251-3768 COMTACT-CONN U/W-P08T-TYPE MALE DPOLDR isaao 1231-3768
A2J3 1251-3768 CONTACT-COMM U/W-P08T-TYPE MALE 0P8L0P 20480 1251-3760
aijo 1251-3768 CONTACT-COMM U/W-P08T-TYPE MALE DPSLOR 28410 1251-3760
A2J3 1251-3748 CONTACT-CONN U/W-P08T-TYPE MALE 0P8L0R 28400 1251-3760

A2J6 1251-3748 CONTACT-CONN U/W-P08T-TYPE MALE OPILOR 28400 1251-3768
A2J7 1251-3768 CONTACT-CONN U/W-P08T-TYPE MALE DPSLOR 21480 1251-3760
A2J0 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE OP8LOR 21480 1251-3760
A2J9 1251-3768 CONTACT-CONN U/K-POST-TYPE MALE 0P8LDR 28480 1251-3768
A2J10 1251-3748 CONTACT-CONN U/N-POOT-TYPE MALE 0P8LDR 28480 1251-3768

A2J11 1251-3748 CONTACT-CONN U/W-P08T-TYPE MALE OPILOR 28410 1251-3760
A2J12 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE OPILOR 21400 1281-3760
A2J13 1251-3768 CONTACT-CONN U/W-POST-TYPE MALE OPILOR 28480 1251-3760
A2J14 1251-3748 CONTACT-CONN U/W-POST-TYPE MALE OPILOR 21480 1251-3760
A2J15 1251-3748 CONTACT-CONN U/W-POST-TYPE MALE OPILOR 28480 1251-3760

82J16 1251-3748 CONTACT-CONN U/W-POIT-TYPE HALE OPILOR 28480 1251-3760
A2J17 1251-3768 CONTACT.CONN U/W-POIT-TYPE MALE OPILOR 28480 1251-3768
A2J18 1251-3748 CONTACT-CONN U/W-POST-TYPE MALE OPILOR 28400 1251-3760

A2T»1 1231-4714 i 28400 1251-4714

A?W| 1251-4750 3 CONNECTOR-SOL CONT PIN ,03-IN-BSC-8Z RND 20480 1251-4750
Aim 1251-4750 CONNECTOR-SOL CONT PIN .01-IN-BSC-8Z RNO 21480 1251-4750
A2W3 1251-4750 CONNECTOR-IBL CONT PIN ,03-IN-B8C-SZ RND 28480 1251-4750

A2 MISCELLANEOUS

0400-0010 1 OROMMETlVINYL 8,250* ID 00000 OSD*

Al 05004-40003 1 PROBE ASSEMBLY 20400 05004-60005
MP13 7120-5914 1 label, PROBE, TOP 28480 7120-5919
MP12 7120-5920 1 LABEL, PROBE, BOTTOM 2S4I0 7120-5920
MP11 5060-0418 1 PIN TIP ASSEMBLY 20480 5060-0410
MP8 00545-20203 1 BODY, BOTTOM HALF 21480 00545-20203
MP10 00546-40002 1 WINDOW 28480 00546-40002

00547-40005 1 COVER, TIP 28480 00547-40005
MP9 05004-20204 1 800Y, TOP HALP 28480 05004-20204

05004-20203 1 SWITCH, PUSHBUTTON 28480 05004-20205
03004-40103 1 CABLE ASSEMBLY, PROBE 20480 05004-60103

*J‘l 03004-40003 1 BOARD ASSEMBLY, PROBE 28480 05004-60003

ASAtCl 0160-0374 CAPACITOR-PXD ,IUP 4-201 50VOC CER 28400 0160-0576
ASAJCI 0160-0374 CAPACITOR-PXD ,1UF P-20X 50VOC CER 21400 0160-0576
A1A1C1 0150-0088 1 CAPACITOR-PXD 3,OPP 6-.25PF SOOVOC 28400 0150-0008

asaicri 1401-0040 DIODE-IWITCHINO 30V SOMA ANS 00-33 20480 1901-0040

AlAtOll 2140-0346 1 LAMP-INCAND 7210 5V0C 30MA T-1-IUL8 04504 7210(AN8I 7210)

AiAiaj 0648-7225 1 RESISTOR HI IX ,05W P TC«0T-100 03292 C3-1/8-T0-348R-O
AiAjat 0698-8875 1 RESISTOR 27.4 IX .056 F TC-0P-100 03292 C3
A3A1R3 0698-8874 1 RESISTOR 127 IX ,05W P TOOP-lOO 03292 C3
aiairq 2100-1986 1 REBI8T0R-TRMR IK 10X C TOP-ADJ 1-TRN 04560 62-206-1
AlAias 0698-7262 1 RESISTOR 12.IK IX .03* P TC«0»-100 03292 C3-1/8-T0-1212-G

Aiaiaa 0737.0844 1 RESISTOR 36,SK IX ,SN P TC«0»-100 019*5 MP7C1/2-T0-3632-F

AiAjat 00346-00001 1 SNITCH, CONTACT 28000 00546-00001

A1A1UI 1820-0414 3 !C COMPTR ECL A/D DUAL 02037 MC1650L

A3AI MISCELLANEOUS

1251-4234 1 CONNECTOR-OSL CONT PIN ,031-IN-BSC-SZ 20400 1251-4259
00543-20202 I STUO, TIP 28400 00545-20202

Aa 03004-60006 1 POD AIIEMBLY 20480 03004-60006
0424-0306 4 ICREW-TPO 2-21 ,5-!N-L8 PAN-MD-POZI ITL 28480 0624-0307

MP14 7120-5921 1 LABEL, POD INST, 28480 7120-5921
3040-0563 1 CONNECTOR, CLIP 28480 5040-0563

MP6 3040-8125 1 COVER, POO 20480 5040-0125
MP7 05004-20201 1 HALF-BOTTOM POD 28480 03004-20201

03004-60101 1 CABLE ASSEMBLY, POO 28480 08004-60101

05004-60004 1 BOARD ASSEMBLY, POO 20400 03004-60004

AAAtCl 0160-2530 2 CAPACITOR-PXD 1PP P-.IPF SOOVOC 28400 0160-2550
AaAici 0140-2235 1 CAPACITOR-PXD ,75PF ♦-,25PP SOOVOC 28480 0160-2235
AAAJC1 0160-2550 CAPACITOR-PXD 1PP ♦-.IFF 500VDC 20480 0160-2530
A4A1C4 0160-0376 CAPACITOR-PXD ,1UP P-20X 30V0C CER 20480 0160-0376
A4A1C5 0180-0155 1 CAPACITOR-PXD 2.2UFP-20X 20VDC TA 04200 1300225X0020A2

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

Reference
Designation

HP Part
Number Qty Description Mfr

Code
Mfr Part Number

***IC6 oi»o-oin CAFACITOR-FXD ,1UF 0-10* 50VDC CtR 28*80 0160-0576
A4A1C7 0160-057* CAFACITOR-FXD ,1UF T-20X 50VDC CER 2*480 0160-0576

*•*16*1 l*01-00«0 DIODE-SNITCHING 10V BOM* INS 00-1* 28480 1*01-0000
***1C*2 1*01-0000 DIODE-SNITCHING 10V SOM* INI DO-15 28480 1901-0040
AAA1CR1 1*01-00*0 DIODE-SNITCHING 10V 50M* IN* 00-11 28*80 1*01-0000

*•*1(1 0717-1100 1 RESISTOR *00 It .IHH F TC*0*«100 011*2 C8-I/S-T0-601-F
***1R2 0717-1100 RESISTOR *00 It .125- F TC*0«-100 011*2 CO-1/8-T0-601-F
**‘IR3 06*8-1*11 1 RESISTOR 46.*K It .5- F TC*0*-100 05520 MFR.1/2-10
***!*• 0**0-1011 RESISTOR a*.OK It ,5H F TC-Ot-lOO 05520 MFR-1/2-10
A**1RB 06*8-1*23 RESISTOR «*.*K It ,5H F TCROO-lOO 05520 MFF-1/2-10

***IR* 0757-1100 RESISTOR *00 It .125W F TCR06-100 012*2 CO-t/8-T0-601-R
*•*1*7 0717-0*1* 1 RESISTOR 5.11K It .115- F TC*0*-100 011*2 Co-lZ8-T0-511l-R
*•*!*• 0717-0*1* RESISTOR 5.11K It .115- F TC-0O-100 012*2 CO-1/8-TO-5111-F

0**0-1151 1 RESISTOR 1.B1K It ,115- F TOO — lOO 012*2 C4-1/8-T0-1I31-R
*•*1(1* 07*7-10** 1 RESISTOR 1.47K It .115- F 7C*0*-100 012*2 C4-1/8-70-1471-R

suirii 0717-0*1* RESISTOR 1.11K It .115- F TC*0*-100 012*2 C*«1/8-T0-5111-R

*«*1UI 1010-0**] I It OF SHF 01006 LM107N
A«*1U2 1820-0810 It COMRTR ECL A/D DUAL 02017 MC1650L
AAA1U1 1*10-0*1* IC COMRTR ECL A/D DUAL 02017 MC1650L
*«*iu* K10-011S 1 IC V RCLTR 02037 MC7405.2CT

*4*1 MISCELLANEOUS

1*60-1*73 A SFRINO (SH MET) SE CU 2B0S0 1060-1071

5004* SIGNATURE ANALYIER

Ft 2110-0201 1 FUSE .25A 250V SLO-BLO 1 25X.25 UL IEC 0*701 313.250
Fl 2110-0318 1 FUSE .125A 250V SLO-BLO 1.25X.25 UL IEC 00701 313.125

71 *100-10*1 1 TRANSFORMER, FOHER 21480 *100-1061

U1 1826-01*1 1 IC V RCLTR 08406 LM121K
«1 (110-117* 1 CABLE ASSY ISA-0 1-CNDCT JGK-JKT .15-00 28080 1120-1171

MISCELLANEOUS FARTS

01(0-0007 3 SFACER-RNO .S1SL0 .IBID .1500 BR8 NI-FL 21*10 0310-0008
0510-05*1 A RETAINER.RUSH ON TUB EXT .10-01* 28480 0510-05*2
0510-07*1 BRACKET-RTANG .344-LC X ,007-LG .111—D 28*80 0510-07*1
1105-011* 1 HEAT SINK SQL TO-l-RKQ 28«»o 1205-011*
ISOO-OOOi 1 CLAMR-CA ,115-01* ,175—0 NYL 05*08 HF-2N

MP5 2360-0391 4 SCREW. MACH 6 32 X 1.75 PAN PH 28480 2360-0391
1500-0*57 1 CABE-CRYG RVC 10LG 7.115-0 1.5OR 2*010 15*0-0*57
1*50-0071 1 NUT-HEX-DBL-CHAH 1/4-12-THD .002-IN.THK 28*80 2*50-0075

MP1 4080-1125 1 SHELL. BOTTOM 2***0 4040-1125
MP4 7101-00*7 1 FANEL, front 2*0*0 7101-0**7

7110-1711 1 LASEL, MV -ARNING 2*0*0 7120-1731
7110-5170 1 LABEL, HANDLE 2*0*0 7120-5170
7110-5*55 1 label, line voltace 26480 7120-5455
7110-5*5* 1 label, INFO 2*0*0 7120-5*56
7120-6078 1 LABEL, INFO 2*0*0 7120-6071
7111-00*7 1 NAMERLATt 2*010 7122-00*7
50*0-10** A BRACER 2*0*0 8040-8044

MP3 50*0-8058 1 HANDLE 2*010 50*0-8058
50*1-01** A XEYCAR, REARL CRAY 2*0*0 50*1-026*
10*1-111* 1 cable assembly, cnd black 2*010 5061-1215
10*1-111* 1 cable assembly, itof n/r 21*80 5061-121*
5061-1221 1 cable assembly, clx n/y 21**0 5061-1221
5061-1222 1 CABLE ASSEMBLY, START W/CN 2*0*0 5061-1222
0050***0101 1 CABLE AIIEMSLY, FOHER 26480 005*8-60101
0500*-00001 1 BRACKET, HEAT SINK 2*0*0 05004-00001
05000-00001 1 SHIELD, HEAT SINK 210*0 osoo*.oooo2

MP2 OSOOt-lOlOl 1 SHELL, TOR HALF 1*0*0 05004-20202
OSOOt-lOlO] 1 •EZEL, TEST ROINT 2*0*0 05004-20201
0500*.*0001 1 M*NU*L-ORERATINC 2*080 05004-40001
10210-62101 1 (RAISER 2*0*0 10230-62101

6-8
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Table. 6-2. Manufacturers Code List

Mfr. No. MANUFACTURER NAME ADDRESS ZIP CODE
01542 HP DIV 01 OPTOELECTRONICS, PALO ALTO, CA
01607 ALLEN-BRADLEY CO., MILWAUKEE, Wl
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, Ml
05524 DALE ELECTRONICS INC., COLUMBUS, NE
28480 HEWLETT-PACKARD CO CORPORATE HQ., PALO ALTO, CA 94304
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SECTION VII
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 Section I for additional important information
about serial number coverage.
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SECTION VIII
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 dia
gram (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 II, III, and
V). Service and adjustments should be performed only by qualified service personnel.

WARNING |

ANY INTERRUPTION OF THE PROTECTIVE (GROUNDING) CON
DUCTOR (INSIDE OR OUTSIDE THE INSTRUMENT) OR DISCON
NECTION OF THE PROTECTIVE EARTH TERMINAL IS LIKELY TO
MAKE THE INSTRUMENT DANGEROUS. INTENTIONAL INTER
RUPTION 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 OREN 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 explicity) 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 Y is true if and only if A is true and B is
true (or more generally, if all inputs
are true).
Y=1 if and only if A=1 and B=1.
Y=A*B

TRUTH TABLE

A B Y

1 1

1 0

0 1

0 0

1

0

0

0

EQUIVALENT
SYMBOLS

OR Y is true if and only if A is true or B is true
(or more generally, if one or more input(s)
is (are) true).
Y=1 if and only if A=1 or B=1.
Y=A+B

TRUTH TABLE

A B Y

1 1
1 0
0 1
0 0

1
1
1
0

EQUIVALENT
SYMBOLS

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 0-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
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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.
EXAMPLE 3Z = 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 re
lationship 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 (implicity of explicitly) all the combinations of input
conditions and the resulting output conditions.

8-21. In graphic cymbols, 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 "r^" is used in this manual.

EXAMPLE 5
Assume two devices having the following function tables.

device #i
FUNCTION TABLE

A B Y

H H
H L
L H
L L

H
L
L
L

DEVICE «2
FUNCTION TABLE

A B Y

H H
H L
L H
L L

H
H
H
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
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NEGATIVE LOGIC
Alternatively, by assigning the relationship H=0, L=1 at both input and output, 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

8-22. MIXED LOGIC. The use of the polarity indicator symbol (t^.) 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 6
FUNCTION TABLE

A B Z

H H

H L

L H

L L

L

H

H

H

This may be shown either of two ways:

EXAMPLE 7
FUNCTION TABLE

A B Z

H H
H L
L H
L L

L
L
L
H

This may be shown either of two ways:

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

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

8-23. It should be noted that orfe can easily convert from thesymbology of positive-logic merely
by substituting a polarity indicator (t^.) for each negative indicator (O) while leaving the
distinctive shapes alone. To convert from the symbology of negative logic, a polarity indicator
(t±>.) is substituted for each negation indicator (o) 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. At each 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
indicator.

3. Substitute the AND symbol ([3) for the OR symbol (Q) or vice versa.

These steps do not alter the assumed convention; positive-logic stays positive, negative
logic stays negative, and mixed-logic stays mixed.
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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.

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

= 1

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.

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

FF
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 0 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 0 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 0,
the flip-flop will reset.

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

8-28. Dependency Notation “C” “G” “V” “F”

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 fol
lowing 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., IX) or subscripted (e.g., XJ. They both mean the
same thing. The letter V is used to indicate an OR relationship between inputs or between in
puts 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).

—|gi The input that controls or gates other inputs is labeled with a "C" or a "G",
_ I followed by an identifying number. The controlled or gated input or output is

L_ 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 lable (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.

— G1
— G2
— 1.2X 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 "GT'
and "G2."
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8-30. Control Blocks

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.

REG
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 4-1 or
-1 input causes the counter to increment one count upward or downward, re
spectively. 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 (bs.) 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.

SO

OUTPUT
SEL

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 de
signated 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 (t^.) will
be used.

8-7



Model 5004A
Service

8-32. Complex Logic Devices

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.

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 illustrate 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.

“E Cl

C2
C3
R

— 3D Cl A3
1D FF 1

3D C1-2'3
FF 3

C1A3
3D FF -|

3D Cl A3
2D FF 3

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=1, 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 (ID), 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=1, it may be omitted. Since
the D-type flip-flops are master-slave, the output delay indicator is used. The
“=9, +1" 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.
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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 (AOO
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 III of this manual.

8-38. Troubleshooting Flowchart

8-39. Figure 8-1, 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 Section III).
b. If the 5004A does not pass the Operators Self-test, perform the steps given in the trouble

shooting flowchart (Figure 8-1).

8-40. Major Test Point Signatures

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

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

8-43. Table 8-2 is 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 TECH
NICIANS SHOULD ATTEMPT TO SERVICE THE 5004A WITH
COVERS REMOVED.
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"Test point numbers are shown on the schematic diagram for the 5004A.

Table 8-1. Troubleshooting Signatures Major Test Points

Test Point* Location
Signature

NORMAL SERVICE

U 25(11) c / / c / /
/ /_/ / /_/ ■———

& U29(1) C LI Cl Lf ----

U29(2) F7 / /- c
LI / O ZZ7 ----

☆ U29(3) /-/ Li LI L.
I / / / n /Z7 -----

& U29(4) Ll Cl 1 I /
I II I LI / -----

U9(5) / ” Ci C C
ci i cn -<-----

U11(8) IJEI5IJ /S /°/S ic
U7(4), U24(9) '-lE'-IF h^SP

U24(13), U6(10) /-S' S'/-/

LHsIj

Figure 8-1. Troubleshooting Flowchart
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3.

CHECK POWER SUPPLIES.
CHECK FUSE.
CHECK LINE POWER.
(USE DVM TO CHECK
POWER SUPPLIES.)

CHECK A1U3B, A2DSS,
POD CONNECTORS, &
CABLE, A4U1, A4U2,
A4U3, A4U4.

SET THE NORM/SERVICE
SWITCH TO SERVICE.
REFER TO SERVICE SIG
NATURES ON SIGNA
TURE TABLE.

CONNECT TEST POD START,
STOP AND CLOCK WIRES TO
CORRESPONDING RECEP
TACLE ON FRONT PANEL.

CONNECT DATA PROBE TIP
TO PROBE TEST RECEP
TACLE ON FRONT PANEL.

CONNECT POWER CABLE TO
CORRECT POWER SOURCE
AND SET FRONT PANEL
LINE SWITCH ON (IN).

SET FRONT PANEL SWITCHES
AS FOLLOWS:

START, STOP, CLOCK, SELF
TEST - IN, HOLD - OUT

PRELIMINARY STEPS

1,

IS
THE GATE
ND CATOR

FLASHING?

ARE
SIGNATURES
CORRECT AT
TP1 THRU TPS?

THE GATE
INDICATOR FLASHING 

CONSTANTLY?

ARE
ANY LED

IND ICATORS
ON

CHECK SELF TEST CIR
CUIT (Al U27, A1U26,
A1U25, A1U29, A1U17)
A2DS5, A1U4. A1U1

CHECK A1U3, A1U10,
A1U1, A1U2, A1U4.
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PIN U11 U12 U13 U14 U15 U16 U17 U18 U19 U20 PIN

1 N 7CAF 90FP 0000 6892 1
S 7CAF 90FP 0000 802C

2 N 7CAF HH53 443F 2
S 7CAF HH53 80CH

3 N 3F8H 75U6 75U6 75U6 75U6 75U6 2CHF 3
S 3F8H 0261 0261 0261 0261 0261 99U2

4 N 3F8H 0000 A 096 A096 A096 A096 4C78 27U3 4
S 3F8H 0000 92PC 92PC 92PC 92PC 4C78 9H02

5 N 3F8H 472A 3A0U 3A0U 3A0U 3A0U 0863 25CF 069C 5
S 3F8H 472A 9664 9664 9664 9664 25CF OHAH

6 N 7CA7 FU22 FU22 FU22 FU22 A096 7661 78CP 6
S 7CA7 C152 C352 C152 C152 92PC 7661 PHOC

7 N 0000 0000 5U8U P73H 7
5 0000 0000 5U8U CH2U

8 N U36U 0000 0000 0000 0000 FU22 0000 6
S 6P6F 0000 0000 0000 0000 C152 0000

9 N C445 0000 0000 0000 0000 7A33 472A 9
S 2946 0000 0000 0000 0000 7A33 472A

10 N C445 0000 0000 0000 0000 10
S 2946 0000 0000 0000 0000

11 N 472A FH33 C826 F94H AUF8 3A0U 0000 11
S 472A FUAU PU7H CFU5 HHH5 9664 0000

12 N 3F8H 3F8H 1501 6C7H 929A 475F 29PP 472A 12
S 3F8H 3F8H 1417 5553 U242 3003 29PP 472A

13 N 7CAF 7CA7 APH9 5F97 2535 9FU2 472A 13
S 7CAF 7CA7 3AAA C822 U600 7282 472A

14 N 472A 54F8 94FH 52A7 2CAU 472A 0000 0000 14
S 472A UPUF 7CCH 67A8 6PAH 472A 0000 0000

15 N 0000 0000 0000 0000 0000 0000 15
S 0000 0000 0000 0000 0000 0000

16 N 472A 472A 16
S 472A 472A

Table 8-2. SELF-TEST and NORMAL/SERVICE Signatures

PINS U1 U2 U3 U4 U5 U6 U7 U8 U9 U10 PIN

1 N 472A 5A22 1H08 5 A 22 472A F517 UCP9 472A 7CA7 1
S 472A 94A3 H389 94A3 472A P7AA PF43 472A 7CA7

2 N A326 A326 09P3 472A 472A 0000 P36F 3F8H 7CA7 2
s A326 A326 09P3 472A 472A 0000 P36F 3F8H 7CA7

3 N P40F UCP9 1H08 472A 823H CFF3 7CA7 472A 3
S P40F PF43 H389 472A A080 Ac69 7CA7 472A

4 N 464F UCP9 UCP9 P40F 472A 4C4F CFF3 472A 0000 4
S 464F PF43 PF43 ■ P40F 472A 125P AC69 472A 0000

5 N 13F7 UCP9 UCP9 5829 596F OF 66 66P0 596F 472A 5
S 13F7 PF43 PF43 A427 596F 5574 6606 596F 472A

6 N 4PF9 3P06 UCP9 H4U0 0147 0000 UCP9 1P46 0000 6
S 4PF9 62CF PF43 6H73 42U6 0000 PF43 1P46 0000

7 N 09P3 0000 0000 0000 0000 0000 0000 0000 7
S O9P3 0000 0000 0000 0000 0000 0000 0000

8 N 0000 0000 C445 66P0 0000 H4U0 472A 0000 13F7 8
S 0000 0000 1669 6606 0000 6H73 472A 0000 13F7

9 N 0000 5829 5829 5829 0000 HAU1 FUFU 54PH 9
S 0000 A427 A427 A427 HAU1 FUFU 54PH

10 N 4PF9 P40F P40F F944 0F66 0863 464F 10
S 4PF9 P405 P40F CFU5 5574 0863 464F

11 N 5829 4PF9 5829 P40F AUF8 4596 7CA7 0166 11
5 A427 4PF9 A427 HHH5 4596 7CA7 0166

12 N 3P06 4PF9 54PH 1H08 5A22 2CAU 2946 7A33 0166 12
S F61C 4PF9 54PH H389 94A3 6PAH 2946 7A33 0166

13 N C445 A326 0166 1H08 P36F 1501 90FP 4596 A446 13
S 2946 A326 0166 H389 P36F 1417 90FP 4596 A446

14 N 1H08 472A 472A 472A 472A 472A 472A 472A 14
S H389 472A 472A 472A 472A 472A 472A 472A

15 N 5A22 472A 15
S 94A3 472A

16 N 472A 472A 16
S 472A 472A

PIN U21 U22 U23 U24 U25 U26 U27 U28 U29 U30 PIN

1 N 0147 F61C 0000 HH53 54PH 1
S 596F F61C 0000 HH53 54PH

2 N 0147 0000 0000 0000 0166 2
S 596F 0000 0000 0000 0166

3 N 94FH 2CAU 0000 0000 0000 A446 3
S 7CCH 6PAH 0000 0000 0000 A446

4 N 5F97 29PP 9FU2 2946 HAU1 4
s C822 29PP 7282 2946 HAU1

5 N 6C7H 7A33 47F5 5
S 5553 7A33 3003

6 N C826 14HA AUF8 6
s PU7H 7782 HHH5

7 N 0000 29H7 0000 7
S 0000 P5U1 0000

8 N 4596 29PP 3A9A 8
s 4596 29PP 3A9A

9 N 207P 7A33 H10F 9
s A5C9 2946 7A33 H10F

10 N 54F8 F2P7 F2P7 52A7 29PP 10
S UPUF OFC1 OFC1 67A8 29PP

11 N APH9 0000 2535 FUFU 0863 0108 0863 11
S 3AAA 0000 U600 FUFU 0863 0108 0863

12 N 1501 472A 207P 929A F61C 0000 HH53 12
S 1417 472A A5C9 U242 F63C 0000

13 N FH33 29PP 29H7 F94H 13
S FUHU 29PP P5U1 CFU5

14 N 472A 472A 0108 0000 0863 14
S 472A 472A 0108 0000 0863

15 N 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:

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 UN
LESS IT IS NECESSARY.

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

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

3. On the back panel of the 5004A loosen the two screws at the ends of the heat sink three
or four turns (see Figure 8-2).

NOTE

DO NOT loosen the transistor retaining screws (see Figure 8-2).

4. Remove the four screws near the four corners of the cabinet bottom.

5. Hold the top and bottom covers together and turn the 5004A right side up.

6. Carefully lift the top cover off.

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 6-7 shows the mechanical parts of the probe. Figure 8-7shows
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 6-1 shows 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.
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8-50. BLOCK DIAGRAM DESCRIPTION

8-51. In the following paragraphs a description of the 5004A Signature Analyzer is given to
match Figure 8-3 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 OPER
ATION) (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 SIG
NALS 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 respec
tively. The output of these level detectors is at ECL level and drive a pair of ECL to TTL con
verters 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 at the input of the data probe, it is con
verted 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 suc
ceeding 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.

8-16



Model 5004A
Service

Figure 8-3
5004A CIRCUIT BLOCK DIAGRAM
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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 compartor 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 5004A 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 oper
ation 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 para
graph titled Signature Analysis in Section I 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 pre
sented. Outputs are four digits (seven-segment LED's) 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 Section I. 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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8-77. 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: Posi
tive-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 re
ceived in RUN mode. In the 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 it is detected by U1A, if it is low it is de
tected 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 U11 (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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Figure 8-4. Cate Control State Diagram

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

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 021(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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0 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 U14 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 UN
STABLE 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-swiched 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 Signa
ture Analyzer. (Refer to the troubleshooting procedures in this section.)

8-100. INPUT SIGNAL TIMING

8-101. Figure 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.

Figure 8-5. Input Signals Timing
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SCHEMATIC DIAGRAM NOTES

Resistance in ohms, 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 front-panel caption.
Encloses rear-panel caption.
Encloses interior or printed-circuit board caption.

--------Circuit assembly borderline.
------- Other assembly borderline. Also used to indicate mechanical interconnection (ganging).
P" Wiper moves toward CW with clockwise rotation of control (as viewed from shaft or

knob).
Numbered Test Point. vv Lettered Test Point.
Measurement aid provided np No measurement aid provided.

i 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.

~7 Common connections. All like-designated points are connected.

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 +5V Pin 16
Pin 7 Return Pin 8

Exceptions
U25, U26, U27

Pin 14 +5V
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

c
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Assembly name

Assembly designation

Stage name
A2 DC REGULATOR ASSY (08708'60007)

XA2

XA2

2500

REFERENCE DESIGNATION

Figure 8-6. Schematic Diagram Notes (Continued)

Number indicates
pin of socket (XA2).

SERIES
REGULATOR

J3 not mounted
on assembly A2
(or chassis).

Arrow connecting star to meas
urement point signifies no
measuring aid provided.

Non-plug-in
connection
information.
Solder point
named.

QI
1854-0071

Star shown connected to
circuit signifies measuring aid
(metal post, circuit pad, etc.)
provided.

Conducting connection
to chassis or frame.

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

Connector symbols within the
borderlines of circuit assemb
lies signify connections to the
assembly which are separate from
those made through the integral
plug part of the assembly.

List of all the reference desig
nations on the diagram.

Reference designators deleted
by circuit changes are listed
here.

Plug-in connection information.
Socket designation for A2 assembly.

Test point symbols. Stars are numbered or lettered for easy correlation Interconnection information.
of schematic diagrams, procedures, and locator illustrations.

REFERENCE DES'GnaTiOn! • I Thin OuTLt*EO ---------- -—
aSSEbBLIE! ARE ABBREVIATED FULL DESIGNATION IN
CLUDES aSSEbBLT NUMBER r| 11 W ASSEbBLT Al
i$ AlRI DESIGNATION! OF OTHER CObROnEnTS ARE
CObFlETE AS >0<n

4; Cl
80 pF

Assembly part number

Assembly reference designatorfsX

DELETED:

NO PREFIX A2ASSY

A2 Cl
J3 QI
XA2 R1
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Figure 8-8. Display Board and Main Board (A1) Component Locations
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i
l

Figure 8-9. Schematic Diagram
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Hewlett-Packard Aistaia
ISaJreerAJ Road
ParV.id. SA. 5063
Tel 2725311
Ttex £2536
Citie HFAFARD Addxde
Hew'et-Paaard Austraba

Pr. Li-
ui Str.— Highway
Nadlxnds WA 6009
Tel 33=5455
Telex. 93259
Cable HE W?AR3 Perth
Hew st:-Packard Ausba5a

Pry Lid
121 Wcxrgong Street
Fyahwioh. AC T. 2609
Te. EM'44
Te a 62550
Cabe HEWPARD Canberra
Hew.ett Packard Ausrala

Pt, Ud
Er Floor
Teachers Unon Bu-dmg
495-433 Ec-ndary Street
Spring HJ1 Queensland 4000
Te Z2315U
Cabe HEWPARD Brabant
BANGLADESH
The Germ. Eleerx Co.

c* Bargadech Lid
Magnc hxm 72
D xueha Cc-nmeraal Arao
McbJhcH Dacca 2
Te 252415.252419
Teex 734
Cadle GECQAC Dacca

ETHIOPIA
Abdc a Abd Jmalk
P0 Bex 2635
Addia Ababa
Td 11 S3 40
GUAM
Medal Only
Gun Medial Supply. Inc.
Su-te C. Au-pcrt Plan
P 0 Box BW7
Tamunlng 96911
Tel 646-4513
Cable EARMED Guam
HONG KONG
Schmudt & Co frtong Kong) Lid.
Wing On Centre. 2to Roof
Connaught Road. C.
Hong Kong
Tel 5-455644
Telex. 74766 SCKMC HX
INDIA
BLit Star lid.
Kan tun Bu^nga
Jamshed/ Tata Rd
Bombay 400 020
Tel 29 50 21
Telex. 011-2156
Cable-BLUEFROST
Blue Star Ltd.
Sahas
414-2 Va Sawkar Marg
Prab had evi
Bombay 400 025
Tel 45 78 87
Telex 011-4093
Cabe FROSTBLUE
Blue Star Lid.
Band Box House
Prabhadevl
Bombay 400 025
Tel 45 73 01
Telex 011-3751
Cable . BLUESTAR
Blue Star Lid.
Bhavdeep
Stai_~i Read
Ahmwdabad 310 014
Tel 42583
Telex : 234
Cable: BLUEFROST
Blue Star Lid.
7 Hare Sheet
P.O Bex 506
Calcutta 700 001
Tel 23-0131
Telex: C21-7655
Cable: BLUESTAR
Bbf Star Lid.
Bhandan House
7th & Eh. Root
91 Nehru Place
Naw Delhi 110 024
Tel €34770 & 635166
Telex 031-2463
Cable . BLUESTAR

Blue Star Ltd.
Blue Star House
11/11A Magarath Road
Bangalore 560 025
Tel 55668
Telex . 043-430
Cabe BLUESTAR
Blue Star Lid.
Meeaksiu Ma.nd.ram
ran 678 Mahatma Gandhi Rd.
Cochin 682 016
Td : 32069.32161.32282
Telex: 0385-514
Cable: BLUESTAR
Blue Star Lid.
1-1-117/1
Sarojmi Devi Road
Secunderabad 500 003
Td.70126. 70127
Telex : 015-459
Cable: BLUEFROST
Blue Star Ud.
2/34 Kodambakkam High Road
Madraa 600 034
Tel : 82056
Telex: 041-379
Cable BLUESTAR
INDONESIA
BERCA Indonesia P.T.
P.O. Box 496/Jkl.
Xn AbdJ Muis 62
Jakarta
Tel: 349255. 349M6
Telex: 46748 BERSIL IA
Cable : BERSAL
BERCA Indonesia P.T.
P.O. Bex 1746by.
23 Jin. Jimerto
Surabaya
Tei: 42027
Cable: BErcacon
ISRAEL
EJecironcs Engineering Div.

of Motorola Israel Lid.
16. Kremenetslo Street
P.O.Box 25016

Telex: 33569. 34164
Cable -BASTEL TeRAvhr
JAPAN
Yokcgawa-HeWett-Packard Ud.
Chuo Bldg . 4th Root
4-20. Nrs.nuuiQjma 5-chome
Yodcgawa-ku. Osaka-shi
Osaka 532
Tel 06-304-6021
Telex 523-3624
Yckoeawa-Hewiett-Packard Ud.
29-21. Takxdo-Higashi 3-chsme
Sugnarru-ku. Tokyo 168
Tei: 03-331-6111
Telex: 232-2024 YHP-Tokw
Cable. YHPMARKCT TOK 23 724

Yokogawa-HeWett-Packard Ltd.
Nakamo Building
24 Krti Sasa,>ma-cho
Nakamura-ku. Nagoya. 450
Tei 052 571-5171
Yokogawa-HeW.eft-Packard Ud.
Tarugawa BuJdng
2-24-1  Tsuruya-tno
Kanagawa-ku
Yokohama. 221
Tei: M5-312-1252
Telex: 382-3204 YHPYOK
Yokogawa-Hewlett-Packard Ud.
Milo Mitsui Building
105. 1-cbome. San-no-maru
Mito. Ibaragi 310
Tei 0292 25-7470
Yokogawa Hewlett-Packard Ud.
Inoue Buildmg
1348-3. Asahi-cho. 1-chome
Ataugl. Kanagawa 243
Tei 0462-24-0452
Yokogawa -Hewlett-Packard Ud.
Kumagaya Asahi
Hachijum Building
4th Root
3-4.  Tsukuba
Kumagaya. Sartama 360
Tel: 0485-24-6563
KENYA
Advanced Communications Ud.
P.O. Box 30070
Nairobi
Tel 331955
Telex: 22639
Medical Only
Internabona! AenAofAJUd.
P.O. Box 19012
Nairobi Airport
Nairobi
Tel : 336055 66
Telex: 22201/22301
Cable: INTAER10 Nairobi
Medcal Only
Internatcnal Aeratfio £A.)Ud.
P.O Bex 95221
Mombau
KOREA
Samsung Electronics Co.. Ud.
15th Root. Daeyongak Bldg..
25-5. 1-KA
Ch oong Moo-Ro, Chung-Ku.
Seoul
Tei: 23)6811. 778-3401/2X3M
Telex: 2257S
MALAYSIA
Hewlett-Packard Sales SDN BHD
Suite 2.21/2.22
Bangunan Angkasa Raya
Jalan Am pang
Kuala Lumper
Tei: 233202/491

Protel Engineering
P.O Box 1917
Lot 259. Satok Road
Kuching. Sarawak
Tei: 53544
Cable: PRO TELENG
MOZAMBIQUE
A N. Gcnohres. Ud.
162. r Apt 14 Av. 0. Luis
Caixa Postal 107
Maputo
Tel 27091. 27114
Telex : 6-203 NEGON Mo
Cable: NEGON
NEW GUINEA
Hewlett-Packard Austraka

Pty. Ltd.
Development Bank Budding
Ground Roor
Ward Strip
Port Moresby. Paupua
Tei: 258933
NEW ZEALAND
Hewlett-Packard fl_Z.)Ud.
4-12  Cruickshar.k Street
Kilbimie. Wellington 3
P.O. Box 9443
Courtney Place
Wellington
Tel: 877-199
Cable HEWPACX Wellington
Hewlett-Packard KZ.)Ud.
Pakuranga Professional Centre
267 Pakuranga Highway
Box5l092
Pakurenga
Tel 569-651
Cable: HEWPACX Auckland
AnalyticalAiedical Only
Medical Supples N.Z. Ud.
SaentJic Division
79 Cartton Gore Road. Newmarket
P.O. Box 1234
Auckland
Tel: 75-289
Cable: DENTAL Auckland
AnafytioJAIedal Only
Medical Supples N.Z. Ltd.
Nome and Parumoana Streets
Porirua
Tel. 75-098
Telex: 3858
AnaMicalAleficaJ Only
Medal Supplies N.Z. Ud.
P.O. Box 309
239 Stanmore Road
Christchurch
Tel 892-019
Cable: DENTAL Christchurch
AnalyticalA4edicaJ Only
Medcal Supplies N.Z. Ud.
303 Great King Street
P.O Box 233
Dunadln
Tei: 88 817
Cable: DENTAL Ounedn

NIGERIA
The Electronics

Instrumentations Ud.
N6B/770 Oyo Road
Oluseun House
P M B 5402
Ibadan
Tel 461577
Telex . 31231 TEIL NG
Cable THETIEL Ibadan
The Electronics Instrumenta

tions Ltd
144 Agege Motor Road. Mushin
P.O Box 6645
Lagoa
Cable: THETBL Lagos
PAKISTAN
Mushko & Company Ud.
Oosman Chambers
Abdullah Haroon Road
Karachl-3
Tel 511027. 512927
Telex: 2894
Cable: COOPERATOR Karachi
Mushko & Company. Ud.
38B. Satellite Town
Rawalpindi
Tel: 41924
Cable: FEMUS Rawalpindi
PHILIPPINES
The Online Advanced

Systems Corporation
Rico House
Amorsolo cor Herrera Sb.
Legaspi Village, Makati
P.O box 1510
Metro Manila
Tel 85-35-81 85-34-91.85-32-21
Telex: 3274 ONLINE
RHODESIA
Field Techn'cal Sales
45 Kelvin Road North
PO Box 3458
Salisbury
Tel: 705231 (5 Ines)
Telex : RH 4122
SINGAPORE
Hewlett-Packard Singapore

(Pte.) Ltd
1150 Depot Road
Alexandra P.O. Box 58
Singapore 4
Tei 270-2355
Telex: HPSG RS 21486
Cable: HEWPACK. Singapore
SOUTH AFRICA
Hewlett-Packard South Africa

Pty.} Ltd.
Private Bao Wendywood.
Sandton. Transvaal. 2144
Hewlett-Packard Centre
Daphne Street. Wendywood.
Sandton. 2144
Tel 802-10406
Telex: 8-4782
Cable. HEWPACX Johannesburg

Tel 73793
Cable ARJAYTEE. Lusaka

OTHER AREAS NOTUSTED,CONTACT:
Hewlett-Packard Intercontinental
3200 HdMew Ave
Palo Alto. Cahlomia 94304
Tel: (4’5) 856-1501
TWX: 910-373-1267
Cable HEWPACK Pato Alto
Telu: 034-6300. 034 8493

Hewlett-Packard South Africa
(Pty L Ltd

P.O 6ox 120
Howard Place. Cape Province. 7450
Pine Park Centre. Forest Dove
Pintlands. Cape Province. 7405
Tel 53-7955 thu 9
Telu: 57-0006
SRI LANKA
Metropolitan Agencies Ud.
209£ Union Place
Colombo 2
Tel 35947
Telex 1377METROLTD CE
fable METROLTD
SUDAN
Radison Trade
P.O Box 921
Khartoum
Tel 44048
Telex 375
TAIWAN
Hewlett Packard Far East Ud.
Taiwan Branch
39 Chung Hsuo West Road
Secton 1. 7ih Roor
Taipei
Tel 3819160-9.3141010
Cable HEWPACK TAIPEI
Hewlett-Packard Far East Ud.
Taiwan Branch
63 2. Chung Cheng 3rd. Road
Kaohsiung
lei P7)24?318-Kaoh$iung
Anafvtcal Only
San kwang Instruments Co.. Ud.
20 Yung Sul Road
Taipei
Tel 3615445-9 (4 tines)
Telex: 22894 SANKWANG
Cable SANKWANG Tupei
TANZANIA
Medical Only
International Aeratio f.A. L Ltd.
P 0 Box 861
Der as Salaam
Tel 21251 Ext 265
Telex: 41030
THAILAND
UNI MESA Co Ltd
Elcom Research Budding
2538 Sukumvit Ave
Bangchak, Bangkok
Tel 3932387. 3930338
Cable UNIMESA Bangkok
UGANDA
Medal Only
International Aeradiof.A.L Ud.
P.O Box 2577
Kampala
Tel 54388
Cable: INTAERIO Kampala
ZAMBIA
R J Tdbury eambia)Ltd.

CANADA
ALBEHTA
Hew'r:-Packard Carada) Ud.
11E22I - tezr. S-ee
Edmonton TSM 3TB
Te (43)4=2-3570
TWX 610431-2431
HnVadJ^ackard Canada )Ud.
2t:.7222 F--.r Si SE.
Canary TZH 2H3
Tei ^□1253-2713
Tan LD-eZ-641

BRITISH COLUMBIA
Hewistt-Padord £arada)Ud.
IDE91 SheCbndge Way
Richmond VEX ZW7
Tel £04 J 270-2277
TWX: 610-925-5059

MANITOBA
Hewlett-Padard Canada) Ud.
380-550 Century SL
Winnipeg R3H 0Y1
Td: 204)7B6-6701
TWX: 61(7-671-1531

NOVA SCOTIA
Hewlett-Packard Canada) Ud.
800 Windmill Road
Dartmouth B3B 1L1
Tel. PC2) 469-7820
TWX: 60-271 -4482

ONTARIO
Hewlett-Packard Canada) Ud.
1020 Morrison Dr.
Ottawa K2H 8K7
Td: (613)820-6483
TWX. 6id-563-1636
Hewlett-Packard pnada)Ud.
6877 Goreway Drnre
Mississauga L4V 1M8
Tel: (416) 678 9430
TWX-61(7-492-4246
Hewlett-Packard (Canada) Ltd.
552 Newbold Street
London N6E 2S5
Td: (519)686-9181

QUEBEC
Hewlett-Packard Canada) Ud.
275 Hymus Blvd.
Pointe Claire H9R 1G7
Tel: (514)697-4232
TWX. 610-422-3022
TLX: 05-821-521 HPCL

FOR CANADIAN AREAS NOT LISTED:
Contact Hewlett-Packard Canada)
Ud. In Mississauga.
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CENTRAL AND SOUTH AMERICA
ARGENTINA

1X1 Buenos Alm
Td 31-6X3.4.5.6
Ttex 122443 AR CSY
Cab t HEATACXARS
tetrzn S A CJ.y M
B^or 177
1X= Buenos AItm
Te. 35-4J45. 34-5356. 344460.

33-2363
Tees 011-7=35
Cat r Exvsa Earn
BOUVIA
Caa Ka/.n SA
U-ePo^ 1130
PO BuSOO
La Pax
Td 41530 52221
Ttex CAO EX 52S8 ITT 356X82
Cab ; KA AJA
BRAZIL
Hea'et-Packard Cz Brasi
leC Ltda
Aa-ea F-o Negro. 750
C^X Barueri SP
Te. 423-2222
Cab.: KcArACX Sao PaJd

Hewtn -Packard do Brasi
Lt C Lida
R-a Padre Chagas. 32
KXO-P6rto Alagr^RS
Td C512) 22 27*5. 22-5621
Cable HEWPACX PcMo Alegre
Hewett-Packard do Brasd
LeC Uda.
Ar Ep-taco Pessoa. 4664
2^00-Rlo do JenatoJU
Td
Ttex 021-21905 HPBR-BR
Cat-e HEWPACX

Ct Jancro
CHILE
Jorge Calagm y Ga Uda
V.c_-j Ma-Xe.-.-4 3. Otc 1204
Cab.a 16475
Ccrreo 9. Santiago
TO 34152
Tdu JCALCAGM

Td 334475

COLOMBIA
Instrumentaodfl
Henns A Langetaek 8 Kier SA
Carrera 7 No 48-75
Aparudo Adreo 6287
Bogota, I 0 E.
Td 269-8877
Tdex 444 X
Cadle AARiS Bogstf
Ins^umenucica
HA. Langebaek & Kier SA.
Carrera 6J No 49-A-31

COSTA RICA
Gentfca Ccitamcense SA
A»e.-~da 2. CaTe 5
San Pedro Ct Montes de Oca
Apanado 10159

IRl
Tdex 23E7 CALGUR CR
Cable GALGUR

ECUADOR
CompuUdoras y Egulpos
Elect'taxes del Ecuador
P 0 Box 6423 CO
EJoy Alfaro No. 1824.3*ftS0
Quito
Td: 453 482
Tdex 2548 CYEDE ED
Cable. CYEDE-Quito
Med-cal Only
Hosprtalar SA
CasJa 3550
Robies 625
Quito
Tel 545250
Cable HOSPITALAR-Quito
EL SALVADOR
IPESA
Bjievar de las Heroes 11-48
San Salvador
Td 252787
GUATEMALA
IPESA
A/tn.da Reforms 3-48,
Zora 9
Guatemala City
Td 316627.314786.66471-5.SJdJ
Tdex: 4192 Tdetro Gu

MEXICO
Hewlett-Packard Mexicana,
SA de C.V.
Av. Penttrico Sur No. 8501
Tepepan. Xochimilco
Mexico 23. 0 F.
Td X5-676-46X
Telex: 017-74-507
Hewlett-Packard Mexicana,
SA de C.V.
Ave Consbtuota No. 2184
Monterrey, N.L
Td. 48-71-32. 48-7144
Tdex: 038-410
NICARAGUA
Roberto TerIn G.
Apartado Postal 689
Edificio TerSn
Managua
Td: 25114. 23412.23454.22400
Cable: ROTERAN Managua
PANAMA
Becudnxo Balboa. SA.
Aparatado 4929
Panama 5
Cai:e Sa mud Lewis
Ed-fioo ■ Alfa”. No.2
Cui dad de Panama
Td 64-27X
Tdex : 3483103 Cunindu.

Canal Zone
Cable: ELECTRON Panama

PERU
Compaftla Electro MMia SA.
Los Ramencos 145
San Isidro Casilla 1030
Lima 1
Td: 41-4325
Tdex Pub. Booth 25424 SISIORO
Cable: ELMED Lima
SURINAME
Surtel Radio Hofland N.V.
Grote Hofslr. 3-5
P.O. Box 155
Paramaribo
Tel: 72118. 77880
Cable: Surtd
TRINIDAD A TOBAGO
CARTEL
Caribbean Telecoms Ltd.
P.O. Box 732
69 Frederick Street
Port-of-Spaln
Td: 62-53068
URUGUAY
Pablo Ferrando S AC.el.
Avenida ItaLa 2877
CasiQa de Correo 370
Montevideo
Tel: 40-3102
Tdex: 702 Pubkc Booth Para

Pablo Ferrando
Cable: RADIUM Montevideo

VENEZUELA
Hewlett-Packard de Venezuela
CA
P.O. Box 50933
Caracas 105
Los Ruxes Norte
3a Transversal
Edificio Segre
Caracas 107
Tel: 239-4133 CO lines)
Telex: 25146 HEWPACX
Cable: HEWPACK Caracas

FOR AREAS NOT USTED, CONTACT:
Hewlett-Packard
Inter-Amenas
3200 HilMew Ave.
Palo Alto. CaUomia 94304
Tel: (4’5) 856-1501
TWX: 910-373-1260
Cable: HEWPACX Palo Alto
Tdex: 034-8300. 034-8493
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