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CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published specifications
at the time of shipment from the factory. Hewlett-Packard Company further certifies that
its calibration measurements are traceable to the United States National Bureau of
Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration
facilities of other International Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and workmanship
for a period of one year from the date of shipment. Hewlett-Packard will, at its option,
repair or replace products which prove to be defective during the warranty period pro-
vided they are returned to Hewlett-Packard, and provided the preventive maintenance
procedures in this manual are followed. Repairs necessitated by misuse of the product
are not covered by this warranty. NO OTHER WARRANTIES ARE EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. HEWLETT-
PACKARD 1S NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

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

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

SAFETY CONSIDERATIONS

GENERAL

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

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to ihe
available line voltage and the correct fuse is installed (see Section ). Make sure that only
fuses with the required rated current and of the specified type (normal blow, timedelay, etc.) are
used for replacement. The use of repaired fuses and the short-circuiting of fuseholders rust
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 1S 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.

Model 5004A
Safety Considerations

vii
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Figure 1-1. Model 5004A Signature Analyzer
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

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

1-3. SAFETY CONSIDERATIONS

1-4. The 5004A Signature Analyzer is a Safety Class 1 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:
0000A00000. It is in two parts; the first four digits and the letter are the serial prefix and the
last five digits are the suffix. The prefix is the same for all identical instruments; it changes only
when a change is made to the instrument. The suffix however, is assigned sequentially and is
different for each instrument. The contents of this manual apply to instruments with the serial
number prefix(es) listed under SERIAL NUMBERS on the title page.

1-10. 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 7-1.
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Table 1-1. Specifications

DISPLAY:
Signature: Four-digit hexadecimal. Characters 0,1,2,3,4,5,6,7,8,9,A,C,F,H,P,U.
GATE, UNSTABLE SIGNATURE indicators: Panel Lights. Stretching: 100 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 KQ to 1.4 Volt, nominal. Shunted by 7 pF, nominal.
Threshold: Logic one: 2.0 Volt +.2-.3.  Logic zero: .8 Volt, +.3 -.2.
Setup Time: 15 nanoseconds, with .2 volt over-drive. (Data required to be valid at least
15 nanoseconds before selected clock edge.)
Hold Time: 0 nanoseconds. (Data required to be held until occurrence of selected clock edge.)

GATING INPUT LINES:
START, STOP, CLOCK inputs: Input Impedance: 50 KQ 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%, 46—440 Hz
Option 220: 220V ac line, +5%, -10%, 48—66 Hz
Option 240: 240V ac line, +5%, -10%, 48—66 Hz

WEIGHT: Net: 2.5 kg, 5.5 Ibs.  Shipping: 7.7 kg, 17 lbs.

DIMENSIONS:
90 mm high x 215 mm wide x 300 mm deep (3%, in. x 5% 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 3 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-
) wre 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 .

b. Five detachable “grabber” test connectors are supplied with the 5004A. Refer to Sec-
tion 111 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
o S004A.

Table 1-2. Recommended Test Equipment

INSTRUMENT CRITICAL SPECS RECOMMENDED HP MODEL
Pulse Generator 5 ns—100 ns delay 80078
® Puise Generator 10 MHz, 5 volts pulse 80138
?;(:"‘:;‘;ﬁf’: with dual-trace 100 MHz 182C, 1805A/1825A
Power Supply 5 volts 6111A
Digital Voltmeter 10 volts 3476A
A Rusistor 10000 5% 1/4W 0683-1025
Resistor 5001 5% 2W 0698-3311
Capacitor 0.1 uF +20% 25V 0170-0022
Capacitor 10 uF +75 -10% 25V 0180-0059
() Logic Probe TTL compatibility 545A
Logic Pulser TTL compatibility 546A
Logic Current Tracer 1 ma—1 A Range 547A

1-3
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SECTION 1l
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 V. 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 1, 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.

2-1
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$120-2104

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

[ WARNING

BEFORE SWITCHING ON THIS INSTRUMENT, THE PROTECTIVE
EARTH TERMINALS OF THIS INSTRUMENT MUST BE CONNECTED
TO THE PROTECTIVE CONDUCTOR OF THE (MAINS) POWER CORD.
THE MAINS PLUG SHALL ONLY BE INSERTED IN A SOCKET 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 ......eceecerecnsssesss -40°C to +75°C
HUMIGItY o ovevnonrennnassennnnenessonsss Up to 95%
Altitude ...cceveenes 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 t0 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.



Model 5004A
Operation

SECTION 1l
OPERATION

3-1. INTRODUCTION

s of the operating controls, indicators, probe, and test

3-2. This section explains the function
self-test is given, and the normal

connectors of the 5004A Signature Analyzer. An operator’s
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
~ontans a detailed description of the controls, connectors, and indicators.

3.5, SIGNATURE DISPLAY

3.4 The 5004A Signature Analyzer presents digital signatures with a four-character (symbol)
d:,; iay on its front panel. Each character, which can be any one of 16 symbols, is shown on a 7-

sepinent Iight-emitting-diode display 10 by 7 millimetres. The 16 possible characters are:

TR B R I Y Y by o B N N N = 1z
= -l II_.II_I oy B P Y B /H I_.I

re a hexadecimal number which is the residue

4./. The characters presented on the display a
OP signal have been received with some data

of 4 count in the 5004A after a START and a ST
bit- in between.
NOTE

No signature appearing on the 5004A display has any particular signif-

ected) signature or an incorrect

icance beyond being a correct (exp
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 1) that would be different from an 8 or @ respectively (and several other symbols could be

a1 10IBUOUS).

4 .10. TEST TERMINAL GRABBER CONNECT ORS

3 1. 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 1o the instrument being tested. Figure 3-1
~ows grabbers connected to the pod test leads. Figure 3—4 shows grabbers connected to a
i - icebeing tested. The removeable ground (common) test jead for the probe also hasa grabber.
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Figure 3-1. Front Panel, Probe, and Pod Features
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FRONT PANEL FEATURES
c 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.
0 UNSTABLE SIGNATURE Lamp: Intermittent or occasional blinking of this lamp indi-
cates a difference between successive signatures inputted to the 5004A.
o 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 fevel at tip: On Bright = High, On Dim = Bad-level, Off = Low, 10 ns
or greater pulses are stretched to 100 ms. Note side ground connector for fast circuits and
RESET switch.

START Test Point: Test point for the START test connector on the active pod in the SELF-
TEST mode.
o STOP Test Point: Test point for the STOP test connector on the active pod in the SELF-
TEST mode.
CLOCK Test Point: Test point for the CLOCK test connector on the active pod in the SELF-
TEST mode.
o Active Test Pod: Four test inputs START, STOP, CLOCK, and a common GND (ground)
are extended with this active pod for fast rise time signals and low circuit loading.
@ START Test Lead: Point of entry for START signal from the unit being tested by the 5004A.
STOP Test Lead: Point of entry for STOP signal from the unit being tested by the 5004A.
@ CLOCK TestLead: Point of entry for CLOCK signal from the unit being tested by the 5004A.

@ GND Test Lead: Common (ground) test lead for connection to unit being tested by the
S004A.

SWITCH NOTE

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

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

@ @ CLOCK, STOP, and START switches: These three switches are set to select either
the positive-going (ML® 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.)

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

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

Figure 3-1. Front Panel, Probe, and Pod Features .(Con(inued)
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Figure 3-2. Operator Self-Test




3-13. There are no operat

3-15. The 5004A Signature Analyzer has a SELF
be used to check the condition of the unit thoroughly.

TEST a 5004A.

Model 5004A
Operation

3-12. OPERATOR’S MAINTENANCE

or’s maintenance procedures for the 5004A.

FUSE NOTE
nside the cabinet. if 5004A seems to

The 5004A power line fuse is i
blown refer the unit to qualified main-

NOT operate as if a fuse were
tenance personnel.

3-14. OPERATOR SELF-TEST of 5004A

-TEST (front panel switch) mode which can
Use the procedure in Figure 3-210 SELF-

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

the label on the 5004A rear panel.

THE 5004A HAS INTERNALLY-SWITCHABI.E OPTIONAL DIF-

FERENT POWER LINE VOLTAGES. REFER TO SECTION V

FOR LINE VOLTAGE CHANGE PROCEDURE.

ors from the pod test leads, and connect the pod (START,

2. Remove the grabber connect
he matching START, STOP, and CLOCK receptacles on the

STOP, and CLOCK) leads to t
5004A front panel.

3. Connect the 5004A data probe to the P
Push the probe tip point gently and firml
is held securely.

4. Connect the 5004A power cable to the correct
as follows for the displays shown:

ROBE TEST receptacle on the 5004A front panel.
y into the PROBE TEST receptacle until the point

power source and set the 5004A front panel

Switch Settings Displays
Four Seven- UNSTABLE | PROBE TIP
START STOP CLock segment | CATE | SIGNATURE|  LIGHT
(See Note)
UP73 then flickers Flickers ex- Flickers

(in) (in)
ACA2 cept when |when “ACAY’

(out) (out) 3951 then | flickers Flickers ex- Flickers
(out) (in) 2P61 cept when | when “2pP61”

j J_ J“ -\- good signa- is on
ture is on

or
-\_ —\_ , -\- good signa- is on
ature is on
or

NOTE

In SELF-TEST mode, the four 7-segment displays first have all seven segments
litdimly, 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
n nA0 (all zeroes) except when all segments are dimly

displays will show  Uuu
CAUTION

lit 925 &
THE 5004A HAS INTERNALLY-SWITCHABLE OPTIONAL
DIFFERENT POWER LINE VOLTAGES. REFER -TO SEC-
TION V FOR LINE VOLTAGE CHANGE PROCEDURE.

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

3.17. The 5004A is used to check the operation of electronic digital logic instruments with
built-in capability to be tested with the signature analysis method. Instruments to be checked
by the 5004A must be compatible with the 5004A. Refer to the specifications and other details

in Section | 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-
twres will usually be in the troubleshooting section of the

D.U.T. manual.

3. Connect the 5004A START, STOP, CLOCK, and GND test inputs 0 on the test pod to the
specified test points of the D.U.T. (Refer to D.U.T. manual.)

o set the 5004a front panel START (D), sTOP(@), and @ CLOCKML- /“mm\(edge
select) switches as stated in the D.U.T. manual.
NOTE
The edge select switches allow flexibility in selection of START
and STOP signals. For example, one long pulse can be used
for both START and STOP if the rising edge is START and the
falling edge is STOP.

NOTE
The (11) HOLD and (10) SELF-TEST switch buttons should
normally be in the out position.
5. Use the 5004A Data Probe o to check the signature nodes of the D.U.T., and compare
the signatures found with the signatures given in the D.U.T. manual.
NOTE

Especially when slow clock signals are used, the first one or
two signatures displayed may be wrong. Two successive identi-
cal signatures indicate the signature of that point.
6. If one or more incorrect signatures are found, refer to the troubleshooting procedures in
the DUT manual.
NOTE
If most or all signatures are incorrect, check the preliminary
settings given in the DUT manual.
NOTE

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

RESET switch will erase a HELD signature.)

Figure 3-3. Operating Instructions (Continued)

3-7
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3-20. TYPICAL CONNECTIONS OF 5004A TO DEVICE UNDER TEST

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

CAUTION

The black finned heat sink on the rear of the cabinetis “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 of oscilloscope to trace correct signals.
NOTE
A s\stem 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.

3-9



4-1. INTRODUCTION

4-2. The procedures in this section test the inst
specifications of Table 1-7 as the performance stan
access to the interior of the 5004A. A simpler operationa

Operator’s Check.

SECTION IV
PERFORMANCE TESTS

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

Table 4-1. Required Test Equipment

rument’s electrical performance using the
dards. All tests can be performed without
| test is included in Section il under

Pulse Generator

10 MHz, S volts pulse

INSTRUMENT CRITICAL SPECS RECOMMENDED HP MODEL
Pulse Generator 5 ns—100 ns delay 8007B
80138

182C, 1805A/1825A

?esrct::lcl:lsi?‘?; with dual-trace 100 MHz

Power Supply 5 volts 6111A
Digital Voltmeter 10 volts 3476A
Resistor 10000 5% 1/4W 0683-1025
Resistor 5001 5% 2W 0698-3311
Capacitor 0.1 pF £20% 25V 0170-0022
Capacitor 10 uF +75 -10% 25V 0180-0059

4-4. LOGIC LEVEL PERFORMANCE TEST

4-5. With test equipment connected as shown in Figure 4-1, proce

Turn power ON on 5004A, all other switches OUT.
Adjust the 6111A Power supply to 0 voits. Probe in
c. Vary the Power Supply until probe indicator just I
be +0.8V, +0.3V, -0.2V.
d. Increase power supply vo

o

should be 2.0V, +0.2v, -0.3V.
e. Disconnect test equipment.

ltage until indicator reaches full brilli

ed as follows:

dicator light should be off.
ight up dimly. Probe tip voltage should

ance. Probe tip voltage

4-1
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6111A 3476A S004A

POWER /i\ SIGNATURE

SUPPLY oc ANALYZER
VOLTMETER

Figure 4-1. Logic Level Performance Test Setup

4-6. POSITIVE PULSE PERFORMANCE TEST

47. With test equipment connected as in Figure 4-2, proceed as follows:

a. Set Pulse Generator to outputa positive-going 5-volt/10

b. Set Pulse Generator repetition rate to approximately one
indicator- should flash once every second.

c. Disconnect test equipment.

ns pulse.
-pulse-per-second. The probe

182C/1805A/1825A
SCOPE S004A
SIGNATURE
ANALYZER

80138

PULSE
GENERATOR

Figure 4-2. Poistive Pulse Performance Test Setup
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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.

6104A

S004A
POWER
SUPPLY
SIGNATURE
ANALYZER

80138

PULSE
GENERATOR

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:

30138 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 80138 throughout the frequency range.

80078 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 +




8013B (#1) 80078 (#2) §328A 182C/1808A/1825A
ouT DELAY A 8 -
INPUT p ) °A
our X
—6 B
GATING SIGNALS POD 32
S004A START ° ouT N
STOP J SEE BELOW
CLK l
GND
DATA _]
PROBE $
INTEGRATED CIRCUIT

out

HP PART NO. 1870-0077

INDUSTRY TYPE 7474

Figure 4-4. Data Probe Setup Time Performance Test

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

Frequency Resolution 10
Trigger level 1.40 volts

Slope —
CHA+
CHB +

Attenuator —

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

COM switch — SEP
ZIN — TMO

Oscilloscope 182C/1809A/1825A Settings (the tw

Volt/Div — 2V
50 ns/div (positive ed
500) termination

ge)

5004A Logic Tracer Settings:
START, STOP, CLOCK, HOLD, SELF-TEST buttons out

LINE OFF/ON — ON

o coax cables must be same length):



4-12.

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 stowly 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 80078 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 80078 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 80078 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.

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.
2,

4.

set the counter’s Channel A slope to “-”. Set scope’s time base to negative edge.

Set the 5328A Universal Counter FUNCTION switch to FREQ A position. Set the 80078
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 TI AVG A—B. The counter reading should be zero nanoseconds. Turn the
Pulse Delay vernier slowly clockwise until the 5004A display reads 0000. The counter
will read greater than zero nanosecond, indicating that the data doesn’t have to remain
valid after the clock pulse occurs.

Vary the frequency of 8013B Pulse Generator from 1 Hz to 10 MHz. Adjust the 80078
pulse Width to obtain approximately the same duty cycle of 80138 throughout the fre-
quency range. Results should be as in step 2.

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.

4-5
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Table 4-2. Performance Test Record

HEWLETT-PACKARD COMPANY Date:
MODEL 5004A SIGNATURE ANALYZER
SERIAL NUMBER Tested By:
Paragraph Test Results
Number Min. Actual Max.
4-4 Logic Level (Data Probe Light)
Voltage applied: Light Off ] 0
Light Dim +6 - T
Light Bright +17 — *22
46 Positive Pulse (Data Probe Light)
Light Flashing No Spec — ———— No Spec
4-8 Negative Pulse Performance
Light Flashing No Spe¢c ———— No Spec
410 Data Probe Setup Time
Step 2 : 0000 —— ——— 0000
Step 3 1B —we— <1508
Step 4 isns — <i5ns
Step 5 H%n — <ISns
Step 6a WOMHz — —— 10MHz
Step 6d(2) 0000 - 0000
Step 6d(3) 150 ——v— <15ns
Step 7 1%n — 00 <I5ns
412 Data Probe Hold Time
Step 2 0003 - 0003
gns —— g ns
fns ———— 8 ns
Step 3 0003 ——0—e——— 0003
gns — g ns
gns —— @ns

4-5a
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

5.2. This section describes adjustments that may be made to the 5004A. Only two adjustable
functions exist. The power transformer primary is switchable to allow selection several different
line voltages, and the data probe input threshold voltage is adjustable to allow the exactly 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 Vil 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

check and adjust the data probe threshold voltage. Refer

5-4. Use the following procedure to
in this procedure.

to the recommended test equipment listed in Section for units necessary

ocedures in Section Vill, and remove the data probe covers.

a. Refer to the disassembly pr
iagram in Section VI for other infor-

Refer to the parts location figure and schematic d
mation necessary for this procedure.

b. Connect the negative test jead 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 Vyef voltage cor-

responding to the V¢c (step b) on Figure 5-1.

d. If necessary, adjust potentiometer R4 so the Vyef VO
taken in step b.

Itage corresponds to Ve voltage

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

e. Repeatstepsb,c, and d.

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 p

switches settings.
a. Refer to the disassembly procedure in Section VIii, and remove the 5004A top cover.

DISCONNECT THE LINE POWER CABLE FROM THE 5004A.

ower transformer primary line voltage

5-1
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Figure 5-1. Data Probe Vce—Vref Graph
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Adjustments

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 |, 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.

Check the line fuse, F1. It must correspond to the line voltage
selected. Refer to the specifications in Section V1 for the correct
value fuse.

»

H R - mre ﬂwe"?‘rr

{ Y

‘. h. -

i gl

! HE

L

i v O

‘. . ',f' . oy

I {’-* gr =+ LINE VOLTAGE f%.
N GE e 8 .. SELECTION MARKS,
r - e, . SWITCH INDICATORS .

Figure 5-2. Fuse and Line Voltage Selection
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

& 2. This section contains information for ordering replacement parts. Table 6-1 lists parts in
a phoanumerical order of their reference designators and indicates the description and HP Part
Mumber of each part, together with any applicable notes. The table includes the following
ir-faomation.

a. Description of part (see abbreviaions below).

tr.  I'ypical manufacturer of thepartina five-digit code; see list of manufactureres inTable 2.
¢. Manufacturer’s part number.

d. Trotal quantity used in the instrument (Qty column).

—
REFERENCE DESIGNATIONS
A * assembly € = mcelianeous eiectncal 4 = olectncal CONNBCION v * glactron tube
At * Altenuator; wolator, pont (movabile portion). VR = vollage reguiator;
termination F " fuse plug Dreskdown Giode
[} « tan; moror FL = titer Q = yanmstor: SCR. 1node w * caDie. transmisson
B + batery [ * hardware thyrisior path, wre
c + capacitor HY = ewculaior ] * resistor X = socket
ce + coupler J * alectrICal CONNCIOr L\ * therrmistor Y = Crysisl uni-piezo-
(1) 5 ode. deode My sior, {s1ationary porion). s = gwtch electne
varacior Jack A 4 * transiommer z s tuned cavay, tuned
o : iecLional Coupler [ = relay T8 = terrminal bosrd circut
o * Jeray hine L = cou. nducior JC * tharmocouple
0y 3 ANUNCIANON. SHGnakng L » meter AL » e8! pOM
device tauddie O P 2 muscellaneous (V] » miegrated Crrcust,
wisual); lame: LED mechamcat pant mICroCITCu
ABBREVIATIONS
A * ampere BAL = balance COEF = costhcrent °C = degroe Colsius
w : alternaling current [Yels] = tenary codad decimal com 2 common (coningrade)
At 58 accessory 80 * poard compP = compostion °F = gegree Fahrenheil
A} - acjusiment BECL = Deryliium copper COMPL = compiete °« * gegiee Kelvin
An: + anniog-to-degital 8F0 * beat trequenty CONN = connecior DEPC = deposiied carbon
A 1 a0 equency osciliator ce 5 Cadmium plale DET » getector
T + aulomatic frequency [V * ender hesd ChT * cathode-ray fube cem = dismaler
control BKDN + breskdown cn = compiementary tran- DA « diameter (used "
s = automatic gamn control BP * DONADaAsS MB10r lOgC pans ki)
u = aluminum 8PF » benapass hier cw » COMINUOUS Wave DIFF
A + 2utoMauc level conirol BRS * brass cw * CIOCkwise AMPL * Gitterential ampliher
;v : amplitude modulation BWO s bachward-wave OvA * gugnsi-to-snalog o = gwision
tooaa * ampliher osciHator ) = gcecibet vPDY = gouble-pole. double-
At : aulomatic phase CAL * cakbrate aBm = gecidel referred 10 throw
control cew * counterClockwise 1 mw DR » orwe
ASSY = assambdly CER 2 ceramic dc * gwect Current pss = aoubie soaband
AUX o gunsiary CHAN = channel oeg = gegree lempersture oTL = GioO0e IrANSIION oG
. * gverage cm = centimeter ingrval OF Citterence) DvM = gigitar voNmeter
LA\M . = gmencan wie gauge cMO = coandl . = gegree (plane angle) ECL » emitier coupled fOQiC
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ABBREVIATIONS (CONTINUED)
ENF = electromotive force mr = milhhanry PN = POBHWE-MIINGIC- TERAM s termengl
EOP = glactronc data mho = mho negatve TFY = thun-film transistorn
proceesng VN = UM v = pask Hvarss vokage TGL = togoile
ELECY = slectrolytic L) = rmnute (ime) ) = pesk ™0 = twead
ENCAP = encapsulated * rwnute (plane angle} .8 = phase joCh THAU = Hwough
EXT 2 gxterngt MINAT = runisture PLO = phase 1ock OscHistor m = UtaniuMm
F = tarsd mm = rvimeter PM * phase modulavion TOL = tolerance
FET = hieig-effect Wansistor MO0 = modulator PNP = POSUVE-NEGEIve- TRIM = tnmmer
FIF = Hhip-Hop MOM = momentary posiive TSTA = transistor
FH = tiat hoad MOS 3 MESI-ORII8 BAMN- PO » port of e = (aNBBLOr-1raneIsior
FOLH = hikister head conBUCtor POLY s polystyrens topc
L) * frequency moduiaton me = milhsecond PORC = porcelamn ™ * televigion
FP = tront panel uTG = mounting POS > positive, posiion(s) ™ = televisiOn Wterference
FREQ * frequency MYR = meer (Inchcating (used n parnts kst) T™WT s waveling wave tube
FX0 * hixed device) POSN = poslion v = micro (10 ) (used 0
9 - gram mv  mthvolt rOT 2 potentiomewsr parts hst)
GE T QRIMaNMm mvac = rasikvolt, aC p-p = Pask-10-posk UF = mucrotarad (used in
GHz = gigaherts mvdc = mullvolt, OC (o * paak-t10-pesk (used pans kst)
GL » gless mVph « mathvoll, pesk pans kat) UHF = uitrahigh frequency
GND * ground(ed) mVp-p o mihvolt, peak-10-pesk PP = Puise~posion UNREG = urregulated
M = hervy mvime = ulhwol, rms. modulaton v s volt
h = hout mw = wihwatt PREAMPL * preampidier VA = voltampere
HET = heterodyne Mux « mutniptex PRF * puise-repstition vac = volts 8¢
HEX = hexagonat MY = myter trequency VAR = vanabie
[21o] = head BA = Mmcroampaere PRR = puise repetition rate vCO = voltage-controiled
HOW = nargware MF = microtarad ps * picosecond oscikator
HF = nigh trequency 'L, + microhenty (44 = pont voc * voits dC
HG = metcury umho = MICIOMhO PTM © puise-lime modulstion vOCW + volts 0C. working (used
H = tugh ™3 = microsecond PWM * pulse-width modulation 1 parts hst)
P, * Howieti-Packerd »v " microvol WY « paak working voltage VIF) = vons, filtered
HPF = twgh pass fiter H#Vaec * mcrovolt, 8¢ RC » reBISIANCe CAPACHANCE VFO = variable-irequency
MR = howr (Used wn pants int) KVde = microvol, o¢ RECT = rociiher oscilistor
nv = igh voltage KVpk * microvoll, pask REF * reterence VHF = vary-migh trequency
H = Her2 WVp-p = mwrovolt, pesk-to- REG s reguiated ok = volts peak
© = niegreted Ccuit REPL = replaceadle vp-p s Voits pesk-to-pesk
10 = G100 CLaMmeler uVrmse * MICTOVONR, e [ * 10040 1rOQUENCY vrms = volts rMs
4 « imtermediate ireQquency uw = mucrowatt RF = rACHO requUencY VSWR = vollage Lanaing wave
PG = wnpregnated LYY = naNCMpere imerterance o
n » nch NC = no connection L] » round head, g hand vio * voltage-luned oscilator
INCO » ncandescent NC s normally ciosed ALC = PEIANCE-NGUCIENCE- VTV = yacuum-1ube voltmaeter
INCL = includets) NE = neon capaciance iX) = volts, switched
L = nput NEG * negalve RMO * rack MOUM Only w = wott
INS = insulstion nF = nanolarad ™ms * FOOA-MEBN-3QUMS w/ * with
INT = imornal L1 8 = vchel plate AND * round wiv » working nwerse voltage
[T = kilogram NO » normaily open AOM = rpad-only memory ww * wirewound
Mz = kilohentz NOM = nominel AP » rack and panel w0 * without
(31] = hilohm NOAM * normat awv » reverse working vohage we * yttnum-iron-garnet
L1 * kuovolt NPN = NEQIIWe-POMIIVe- ] s SCANETING DATBMeISr 20 = Characlernsic
» * pound negatve s * socond (1/me) impedance
c = INGUCIINDN-CRDECRANCe NPO * NEGAIwE-POsIIvE 2010 = secONd (Plane angie)
LED = kghi-emiting diode (ze10 temperature s-8 » slow-biow (luss (used
LF = low frequency coatiicnt) n parts hst) NOTE
LG = long NAFR * not recommenaed for sCA » sihcon controlied
(L] = jaft hand eid replacement rectifier. screw All abbrevistions i the pans lst
LM * ot NSR » not separately SE « selenum will be 1 Upper case
LIN a2 hnoar taper (Vsed m replaceabie SECT * sechions
parts kat) ™ = nanosecond SEMICON » semwconducion
n » hneer nw = nanowstt SHF = superhegh frequency
LK WASH = lockwasher ©OBD = orger by GescrHplion L] = hcon
Lo * low, local oscillator oo = outside Giameter Sib = siver
LOG * 10QanNINC taper o = oval head S s slioe
{used m parts het) OP AMPL = operstional ampiiier SNR * 31gnai-10-noe rano
» 1oparhminc) ot » opteon sPDT * single-pote. Souble- MULTIPLIERS
LPF = low pass hiter osc = oscHiator throw
v * tow vohage ox = oxide $PG = 2p0ng N
m » meter (destance) o * ounce s» + spht vng Profx
mA = milkampere a = ohm SPST » pingie-poie. single- T tera 10
MAX = manmum L4 = peak (Used  parts throw G oge 10
mMQ . [ sse » ningle nidedand ~ mega 10
MEG s meg (10°) {usec m PAM * pulse-ampitude S§T = slaniess sto0l k hilo w
parts bst) moauiation STL = steel os deka 0
MET FLM = metal him PC = prinied circunt so = square ¢ aect 10
MET OX = melai onxde CH * pulse-code moudulation; SWR = glanging-wave rako < centc 10?
MF * mecium trequency. Duise-Count MOGUIAION SYNC = synchronue m il 10 -
microlared (vsed in POM = puise-durstion T = hmed (siow-biow fuse) ) miero 0
pans ksl) moduiation TA s lantgium n nano 10
MFR = manuiacturer oF * picotared TC * \empersiure P pico 10 ¥
™ = mihgrem P4 BRZ = phosphor bronze compenesiing 1 femio 10"
Mz * megahen PHL + Prulips T0 + ime Oelay ] atto 0"
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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.
PY 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.
o
Prefix Component/l’art/MateriaI
0121- Capacitors, Variable (mechanical)
0122- Capacitors, Voltage Variable (semiconductor)
‘ 0140- Capacitors, Fixed
’ 0150- Capacitors, Fixed { Non-Electrolytic
® 0160- Capacitors, Fixed
0180~ Capacitors, Fixed Electrolytic
0330- Insulating Materials
0340- insulators, Formed
0370- Knobs, Control
0380~ Spacers and Standoffs
° 0410- Crystals
0470- Adhesives
0490- Relays
0510- Fasteners
0674- thru 0778~ Resistors, Fixed (non wire wound)
0811- thru 0831~ Resistors (wire wound)
1200~ Sockets for components
® 1205~ Heat Sinks
1250- Connectors (RF and related parts)
1251~ Connectors (non RF and related parts)
1410~ Bearings and Bushings
1420- Batteries
1820- Monolithic Digital Integrated Circuits
1826~ Monolithic Linear Integrated Circuits
® 1850~ Transistors. Germanium PNP
1851~ Transistors, Germanium NPN
1853~ Transistors, Silicon PNP
1854~ Transistors, Silicon NPN
1855- Field-Effect-Transistors
1900- thru 1912- Diodes
1920- thru 1952- Vacuum Tubes
'Y 1990- semiconductor Photosensitive and Light-Emitting Diodes
' 3100- thru 3106- Switches
8120- Cables
9100- Transformers, Coils, Chokes, Inductors, and Filters
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6-10. For example, 1854-0037, 1854-0221, and 1851-0192 are all NPN transistors. The first two
are silicon and the last is germanium.

6-11. General Usage Parts

6-12. The following list gives the prefixes for HP manufactured parts used in several 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 5000- to 5019-
Machined 5020~ to 5039~
Molded 5040- to 5059-
Assemblies 5060- to 5079~
Components 5080- to 5099-

6-13. Specific Instrument Parts

6-14. These are HP manufactured parts for use in individual instruments or series of 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 P/N Suffix
Sheet Metal -00000 to -00499
Machined -20000 to -20499
Molded -40000 to —40499
Assembly -60000 to 60499
Component -80000 to -80299
Documentation -90000 to -90249

6-15. Mechanical Parts

6-16. The major mechanical parts of the 5004A are shown in 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.

Q



Table 6-1. Replaceable Parts

Model 5004A

Replaceable Parts

Reference HP Part Q Descripti Mfr

: A escription Mfr Part Number
Designation Number ty P Code |

L1} 0800860007 1 804D ABSEMBLY, MATN 20480 03008000007
Y14} 01800210 1 CAPACITORSFYD 3. JUFeed0l t3vog 1A 08300 1500333x0018542
21C2 0380004890 2 caPACITORSP XD s8yPeniot ovDC TA 04300 1960000x9000%A}
(112} 0180008980 CARACITORCPXD S8UP el 0K SVDC TA 08200 1060004 X9000KA1
a1ce 01602098 16 CAPALITORSP XD 201UF ¢80020X 1o0voe CER 20480 01602089

A1CS 016002088 CAPACITORSPXD «0LUF eBOmR0% te0vde CER 204080 010002088

ace 016022088 CASACITORSFED (OIUF 80208 J00VOC CER 016003088

alcy 01602098 CAPACITORSPED p0s20% 100VDC CER 016002088

(311 0160=2098 CAPACITONRPXD ,01UF 308 J00VOC CR 016002058

a1 010002083 :lilt!!nl-!l’ 201UP 0800208 100vDC CER 916002088
(3141 01602089 CAPALITORWPXD 0V *80=208 $00VOC CLR 016002098
011 0160=205% cAPACITORCPXD ,OLUF 800208 100VDC CER 20880 01602038
Agc12 01602033 CAPACTITORSPXD 201UF oB0e20% 1o0v0C CER 20800 01602098
a1} 036002038 CAPACITORPXD ,03VF *«00=208 100VDC CUR 20800 016023098
s1€14 018003374 [ ) CAPACIYON=P XD 10UFen1 0t 20V0C T8 08200 1500306902082
[113% ) 01602088 CAPACITORPXD JOLUP oB0e208% 1e0vdC CER 28480 016022098
(Y141} 01800378 CA®ACITORSPXD 10UPeei0X J0VDC TA 0L200 1300806%902002
(Y1344 016002038 CAPACITORSPXD ,01UP o80=20% 100VDC CER 20400 016022088
Mmc1e 046002088 CAPACITORSPXD +0LUF ¢80-20% toovde CLR 2600 016002088
143 01802414 1 CAPACITOROPXD 2900UF e 732308 QOVDC AL 04200 36D2028060A42A
a3C20 016002098 CAPACITORSP XD +O0LUF eB0edON 100vDC CEA 20880 0160-2038
(1113} 016022098 CAPACITORSPXD 20IUP 800208 100VDC CER 20880 016002088
11111 01800378 CAPACITORGPXD 10UPeeiOX 20v0C TA 04200 §3001065902082
[$133) 0160=0374 CAPALIYCRaP LD 10UPeelds 20VOC T4 068200 I‘ODlotl‘OCO‘l
a102s 016002098 CAPACITORSPXD ,03UF ¢80020% toovoc CER 0480 036002088
Y111 01802443 1 CAPACITORPXD 5!0907015-:0: 18VOC AL 360X78280134424
(3111} 016023043 1 CAPACITORSPXD $000P7/5000PF oo20% 0460030483
111134 01600876 ? CAPACITORSPXD (IUF o208 sovdC CER 056000876
acan NOY ABSIGNED

[Y131) NOT ASBIGNED

401630 NOY ABBIGNED

(3131} 01600878 CAPACITORSPXD L1UF *e20% SOVDC CER 28880 016000876
(311} 16010080 ] DIOOC=SNITCHING 30V SOMA NS DOe3S 20880 18010080

[FYL} ] 19010028 2 010DT=PnRk RECT 00V S0M8 DO=2O 03713 12

[Y31}} 19010028 010DE=PwR RECT MO0V 750M4 DOe2® 02113 (111} )

AfCna 10010782 ] DIOOC=SCHOTIKY INSRY Jov 38 03037 INSERY

(Y111 1001=0782 DIODL=3CHOTTRY INSORL Jov 34 02037 INSORY

a1dg 12918778 ) 20480 12818778

AJ2 128300777 1 30400 1283ea77?

A101 1888<0018 L] TRANSISTOR 20880 185800018

A102 18880018 TRANGIOTOR 20680 18880018

A103 183800148 TRANSISTOR ] 20480 103080018

4108 105800148 TRANGISTOR ARRAY 304680 §1088+0018

A108 183600218 2 TRANSISTON NPN 81 POs3S0MM [AL3ITLLYS 02037 "8 Jetl

A100 18580218 TAANSZSTOR WPN 81 POe3SoMN FTaJOOMNT 03ed? sPs 3otl

ARy 00032218 L} RESISTOR 22¢ 3% 23w PC 1C0800/0600 (31134 (41138 ]

(L] 00832218 RESISTOR 220 3% 2384 PC tCoca00/0000 03607 cs2218

ARy oedle2218 RESISTON 220 3% 3%w PC TC 00/0000 0107 ceadis

atha 06832313 RESISTOR 220 3% 25w {B] 0070000 01607 cea218

(311 0832218 RESISTOR 220 3% 29 PC TCoed0/s0000 01687 ce2218

3T 06832219 egsIeTOR 220 3% 2% PC 1Ca=d00/0600 01607 ceddis

ARy 00832218 ACSISTOR 220 3% ,23e FC TCo=800/0600 01007 ca2218

(S0 08831019 ] RESIITOR 360 3% ,2%w ¢ tCo=800/0000 01607 ({3Y 3%

ALRQ 00831018 RESTATOR 160 9% (23w PC TCoedDO/ o000 01807 (4 3113 ]

AtRL0 1810=00487 2 NETAORKoRES SoPlNablP «15ePINabPCE 20680 18100087
(31380 068324628 2 agsiaton 3,o¢ $% 2% FC TCo=u00/0700 01607 cezaas

Ath12 008301528 2 AgsIeTOR 3,3¢ 3% 230 PC TCoek00/0700 01607 c81328

(L3¢ ) oedlel02s & RESISTON 1K 3% 2% PC TCo=ud0/0600 03607 cs1028

[TLIL] 0683-2238 4 RESIOTOR 22x $% ,3%¥ FC TCoea00/0800 1607 ce22318

MRS te83et31S ] REATATOR 430 8% (2B FC TCues00/0000 c180? couls

Athys 0etle2218 RZOIATOR FIx 3% L3N 7C TCe=200/7¢800 01607 co2238

13354/ 008321028 eESIoTOR 4N 3% L2%¥ P TCues00/0000 01607 caio2s

AR50 008302218 QEISTOR 330 3% 2%+ PC TCosab/ [ ] 01607 ce2dis

[YLIL 0883)=8319 AESIOTON 436 5% 3% (A (1] o/ 01007 {1338

(YLt} 06832218 "E30T0R 320 3% (A%n PC TCevibb/endl oie0Y ({1138

(31} 1) 000301028 AEeISYOR ¥ 3% ,2%% PC 1C0e800/0000 01807 chi028

AsR22 0ed3e1328 RCEIOTOR 1,3¢ §3 23w FC TCeea00/0700 01007 ({3811]

AtR33 ceb3ealis RESIeTOR 830 9% ,29% FC TCosu00/0000 01607 ({1313

(3821 00dleydds RESTETON JX 3% ,2%» PC TCeek00/0000 01607 $81028

[YL11) [TYR LY S 3% REBISTOR 430 3% 2%+ PC YCeeu00/e000 ole0? 4 T3]

See introduction to thi

s section for ordering information
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Table 6-1. Replaceable Parts (Continued)

Reference HP Part Mfr
N ’ Q Description P m
Designation Number ty P Code Mfr Part Nu ber
AL R2Y 00837328 & RESISTOR 7,9% 3% 23w PC TCo2800/0700 01607 (43213 ]
ALR3Y 0834728 3 REBISTOR &,7% 3K 33w PC 1Coea00/¢700 0le07 csaras
AIRRS 1810e00aY NETWORKALS FePINellP o150PINeiPCE 30480 184000087
[Y111] (T3 23118 ) RESISTOR 160 3% 33w PC Teowa00/0600 01607 chieis
81030 268301438 RESISTOR 360 5T 238 FC TCoea00/0000 pleor| Ch1aiS
ainyy 068303318 2| nresisvom 330 S ,23n PC TCRes00/es0d ste0y| 93318
AN} [ ] RESISTOR 140 3N 25w PC 1Cosa00/0800 03607 ({3¥31 ]
AIR33 REsjetOR 330 8% %W PC TCr=200/4000 05607 c833is
AIR34 REPIOTOR 8,7K 3% ,2%M PC 1Coend0/e700 01607 chards
AR RESIBTOR 434 8% 3w PC TCo=800/0000 01607 coalis
AESTETOR 7,3k 8% (230 PC TCOma00/¢700 o1e07 | cavsas
1 RESISTON 3,3¢ S8 230 PC TCoedd0/¢700 01607 cea23s
$| mEazavoR 1.8x 3% (25w PC TCees00/e708 o160y | Co1828
RESISTOR 2.8K 9K 23w FC TCoes00/0708 01007 | cB202s
5]  nEsgatoR 20x 3% ,2n PC TCeeuno/edad ose0?| Ccs2038
2 NETWORK=ALS boPIN=§IP o150PlNedPCE 20480 181000138
REOIITOR 7,3k 3% ,28n FC TC8ea00/0700 01607 ] COYS2S
ALSIHTON 7,5 3% 23w PC TCoald0/e700 01607 cers28
NETHORKRES boPINe3P Y ZLE LT 11 204080 161000138
1 SWITCHePP DPOT ALTNG @A 2s0vaC 20400 31040838
] INITCH ABSEMBLY, $S=8YATION 28480 31012378
SWITCH ASIEMBLY, SeBYATION assso| 3ie1e2i8
SNITCH ABSEMBLY, SeQTATION 20800 31012178
SWITCH ABOEMBLY, 3o8TATION assto|  3ietenive
31012178 SNITCH ABSEMBLY, SeQTATION 20080 310802378
310102179 1| owirtcues, arpTens MINTR 014 $VOC OC 20080 Btogedt?
310100093 1 SN1TCHeR| 2+DPDTeNS BTD 1,56 230VAL PC 20480 31010693
12810707 s| conngcrom=scyL cont PIN (031elNeBsCedl 20680  1281ea707
12514707 CONNECTOReBGL CONT PIN ,031eINeBOCell 206801 133104707
129404707 CONNECTOR=88L CONT PIN 033e3N=B8Ce82 20400 135108707
13330707 CONNECTORSBL CONY P3N ,034 INeBSCe8T 38580 128108707
12514707 CONNECTOR=88L CONY P3N 003ielNediCell 20480 138508707
12310600 3 CONTACT=CONN U/nePOSTetYPE MALE DPSLDR 20880 128120600
13510000 CONTACTeCONN U/nsPDRYeTYPL wALE DPBLOR 38480 12810600
13810600 CONTACY=CONN U/neP 81=7YPL MALE OPBLODR 2880 128120600
182003198 ! 31C PP TTL LS DetYPL P08<-LDGELaTRIC COM 01698 SNTELSITIN
18201308 1 3¢ GATE TYL LB ANDSOROINV SeINP 01098 NTEL8SaN
182001082 3C NLTR ECL/ZYTL ECLeTOeTTL QUAD 2=INP 4301280
18300608 1 $C SATE TTL B AND=OReINY 1608 INTEBOEN
ALUS 1820=4208 1 2C GATE TTL LB NAND DUAL [E3 {1 0ie%8 SNT&LB20N
(31 18204280 ) 3C GIN TTL & PAR GEN 9817 oleio NE28024
AJVY 1820«1144 ) 1€ GATE TTL LB NOR QUAD 2eIWP 01008 NY&LS0N
(31" ) 182001497 ] 1C GATE TYL LS NAND GUAD FeINP 01698 INYELBOON
AtUe 132000629 s| 1€ PF TIL 8 Jex NEGeEDGEeTRIS o1ev8 | aNyusLIEN
AtuLe 102001300 s| 36 1MV TIL LS HEX felne o1e%8 | anTaLB0eN
MUt 18200608 1| 1e sarr vvL 8 NAND TRL 3w otees | anvesiON
a1 18201082 IC ILTR EEL/TTL ECLoTOSTTL QUAD ZeIN® o2037| wci012%L
YT 18201008 o] 1e L rALBAT 03a06 | DwTALSITIN
11018 182001888 1€, 1L YeL8173 03406 | DVIALBITIN
it 182001088 €, TIL YaLMAT) 03s0s| DUTLAIIIN
AU S 18201088 1€, TIL T4L817) 03806 DMYELSI 1IN
AfUL? 18201198 1 16 GATE TTL LB NAND QUAD 2elNP 0le%8 INTULBOIN
YU 1020=1201 1 IC OCDR TTL LS 2T0=aeLINE DUAL 238 01608 SNTALSLION
AtUL0 101021006 1 1C, ROM 32 X &8, CC H 11 18301000
AU 18200100} 1 28680 10203001
(31" {) 103001433 ] 1C GMFRETR TTL L8 Reld SERIALSIN PRL OUY 01698 SNTYSLBEOAN
(1§ 18201847 1 3C SNTULIGYON 1ooB3Y RaM TTL 01698 SNTALEOTON
(31 }) 18201419 1 3C coMPYR TTL L3 MAGTD sedl? (2131 BNTALOISN
AJVRE 182003433 I1C SNFRGTA TTL LS Red SERIAL=IN PRy QUY 01698 INTELBI 08N
ajvas 10201478 3 1€ CNTR TTL LO BIN ABYNCHRO 01698 SNT4LSOIN
suRe 18203478 IC CNTR TTL LS OIN ADYNCHRD 0je08 SNTELONIN
A1URY 18203878 3C CNTR TTL LB BIN ABYNCHRD 01890 BNYGLICIN
(3511} 18200180 i 1C 938 [T12Y ] NESSSY
AU 18163007 1 1C, ®0v 32 x §, CC 2040 181001007
AU 182600173 1 16 v AGLYR 03ade LM320xe8,2
A1 MIBCELLANEOUS
08100741 s| snacxey, o orente asuso | os30e07ay
215000200 ] PUSENOLDER=CLIP=TYPE ,23°USE B0 21100200
S04000013 1 RECEPTACLE, AC POMER 20680 3064000013
AR 03008-00002 ) BOARD ASSEMBLY, DIOPLAY 2046080 0350060s0002
ARCRY 19900328 ] LED=VIBIBLE LUMINTRSOOUCD LI LITLYY S 01842 S0820840)
[Y{{}] 19900380 [ ] OISPLAYNUM SE (olHAR ,a)mn 013462 $082=7030
ACRy 194900380 OISPLAYeNUM BEG 1oCHAR  E)en 01882 50827650
A2CRe 19900880 DIAPLAYeNUM BES JoCHR d)ed 018542 508274650
(Y14} ] 1090«0840 DISPLAVeNUM BEG JeCHAR ,4)en 01362 $082=7480
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Table 6-1. Replaceable Parts (Continued)

Model 5004A

Replaceable Parts

Reference HP Part . Mfr
. ? Q Description Mfr Part Number
Designation Number ty P Code
A30%% 19000328 LED=VISIBLE LUMeINTRROOUCD IPsSOMACHAX 0i%82 308200803
a3t 12513768 18 CONTACTSCONN U/neP $YeTYPg MALE OPOLDR 208880 13513708
(Y] 12913768 CONTACToCONN U/nepORT=TYPL MALE oPaLOR 20480 12913768
AQIS 12313708 CONTACTeCONN U/ 08T=TYPE MALL OPSLOR 20480 12513748
Y21 13813768 CONTACTCONN U/n POSTeTYPE MALL DPOLOR 38480 128103708
(Y21} 129103768 CONTACT=CONN U/nePDSTeTYPL MALL oPeLOR 28400 12853768
230 12813708 CONTACT=CONN U/nsP08teTYPL MiLE DPOLOR 206800 12913768
(Y244 12313760 CONTACT=CONN U/ned08YaTYPL WAL DPELOR 20400 135123768
A2J8 138137468 CONTACT=CONN U/neP08teTYPE WALL oPSLON 20400 13513708
[YEA 13313760 CONTACToCONN U/ne®0RY=TYRE MALE orsLDR 20480 125303708
A2J10 125103708 CONTACTELONN U/weB0RTeTYPE MALL OPOLOA 0600 138103708
A1 12813768 CONTACYeCONN U/ned08YaTYPL NALE BPRLOR 20480 138303760
(T2} ] 12313708 CONTACT=CONN Y/neP08TetyoL MaLL oPsLOR 30480 12813768
ALY 12813708 CONTACTSCONN U/nadDETeTYPE MiLL OPSLOR 20000 12813708
sJ14 12813760 CONTACT=CONN U/neP08TeTYPE wALR oPeLOR 20400 12813768
A8 12813768 CONTACT=CONN U/heP0BTetYPE MALE pPaLOR 20800 125123768
AJ16 12513768 CONYACTY=CONN U/weB0gtetYPE MALL broLOR 20480 12513768
a1 12813768 CONTACT=CONN U/nePDBTeTYPE MALE DPaLOR 20480 12833708
(Y251} 12513768 CONTACTSCONN U/mepORTeTvAL MALE DPBLDA 20400 12583768
A21°8 12816748 1 28aso 12838718
[t LI} 1283=07%0 3 CONNECTOR=DGL CONY PIN 0)oiNeBICe8T RND 28480 13514788
(Y11 12314780 CONNECTOR®SGL CONY PIN «03eIneddCa8l AND 30880 135108780
[Y1}} 128108780 CONNECTORSBGL CONY PIN +0JeINaBCaST AND 28a00 138108780
A2 YIOCELLANEOVS
030000010 1 SRONMETIVINYL §,390° 10 00000 (11-1
[}) 08008060008 1 PROSE AQIEVOLY 080000008
MPI13 71303910 1 LABEL, PROSE, Y0P 71200801 ¢
MP12 71203920 1 LABEL, PROBE, BOTTOM 71208920
w1 So60e0018 1 BIN TIP ABBEWMOLY 306020438
mpPe 00308020203 1 800Y, SOTION wALP 0084820203
(Va1 00884080002 1 WINOOW 00880080003
00867040008 1 covin, 1IP 00567040008
MPO 0300820208 1 800Y, YOP ’ 0800830208
03008220208 ) en3TCH, BUBHBUTTON 03008020208
08008260103 [ CABLE ASSEMBLY, PROBE 03008060303
[$ 11} 03008260003 ) BOSRD ABBEMBLY, PROSE 03004=00003
AJAICY 0160=087¢ COPACTITONSPUD LIUP *e20% 30VOC CER 016000376
A3A4CR 01600376 CAPACITONPAD LIUP ¢o208 sovOC CIR 016000870
A381C3 048020088 1 CAPACITORSTFXD 3,90F ee 2597 $00vVDC 013000008
[3 1314 3] 19010080 DICOE=BwITCHING 30V S04 ING DOs3S 20480 190300080
[$ 1381} 21800346 [} LAMPINCAND 7210 SVOC 3oMa TelaBULB (T111] TRIOCANST Y210)
AJALIRY 06087228 1 REIISTOR 348 13 on r TCadeel 00 03282 ¢3e1/8=100380R0
AJALRR 00980078 ] AESISTOR 27,8 1% 08 F (LI T3] 03202 (3]
(3L 0s¢8a0070 1 RESISTOR 127 1% 050 F 1Ca0ee} b0 (3111} (3]
AJASRG 210001086 1 RESISTORTRNR §x §08 C T0P=ADJ 1oTAN [T311] 02=20601
A3440S 06087202 1 RESISYOR 13,14 I8 20%W P TCudeeite 0322 £3e1/8s700121206
[} 311 07870848 1 RESTATOR 36,3¢ 1% S F TCedecind 03008 MPYCL/2eT003082eF
438188 0086000001 1 SnItCH, CONTACY 20080 00840=00001
AJAtYY 182020919 3 3C COWPYR ECL 8/D OVAL 02037 {30 118
4341 M1SCELLANZOUS
1381 =029 H CONNECTORCBBL CONY PIN +031olNaBiCell 28400 §28104299
00885=20202 1 sTUD, T3P 20480 oo843=20202
(X} 0300460006 1 P00 ABBEMBLY 18880 03006eb000S
0e24=0300 4 SCRAEne?IC 2038 Selvell PaNenderDIs $TL 20880 QeduedlCY
MP14 71205021 1 LASEL, POD INGY, 20600 71200302}
$060e0803 ) CONNECTOR, CLIP 20680 $0L0e0363
MPG 30500128 ] coven, #00 0680 $0600812%
MP? 03004=20201 1 naLFeBOTTON OO 28400 03004=20201
080040040} 11 CABLE ASSEMBLY, 41 111 08004000101
08004eb0008 3 BOARD AOBEVBLY, POD 111111 03006060004
[T1314} 016022380 3 CAPACTITORCPXD 10PF s, 1PF $00VOC 20880 016002530
AsdyC2 010002233 1 CAPALITORSIXD 7807 asor soovdt 20480 01602238
[YI3Y3} 0160025930 CAPACITORSPXD 1PF e, 1P? §00VDC 20480 016022530
sshics 018Ce0376 CAPACITORGPUD ,JUF oedOR sovdC CIm YT L] 01e0=037¢
AsAycs 010000193 1 CaPACITORSPRD 2,2UFen20% 20VOC T4 04200 1500223002042

See introduction to this section for ordering information



Model 5004A
Replaceable Parts

Table 6-1. Replaceable Parts (Continued)

Reference HP Part _— Mfr
s . Q Description M#fr Part Number
Designation Number ty TP Code
AsALCe 81600876 CAPACITORSPKD ,QUF +=20% 30vDC CER 20080 016020876
aAsALgY 016000876 CAPACITORGPXD ,1UP ¢=20% 30VOC IR 20400 016020876
[YI3141} 10010080 DI0DL=SNITCHING 30V SoMA NG D038 20880 §90100080
AdALCRS 19010080 DJODEBNITCHING 30V SOMA ING DOe3S 20280 190100080
Ashjcny 19030080 DI0DESNITCHING 30V SOMA 2N3 DO<1S 880 1001e0048
ASAIRY 0787-1100 R | AZSISTOR 600 1% 1230 P 1Ce0eeiod 03192 Coel/8e1000010F
Asding 073721100 rgazeton 1S ,123% 7 1Cebeslod 03N Céel/BeT0oblloF
ASAIR3 069823423 3 rEOLeTON K 3§ Sn P TCs0ecliOd 09524 vIvay/3eld
Asding 009043433 ATSTATOR G4 8K 48 3w F YCs0enide 0882e MrFel/2el®
ASALRS 049803423 RESISTOR 84,0k 18 (Bu F TCuoesiod 0s82e whei/3ell
ASALRG 07874100 AESISTOR 400 I8 ,120% P TCs0eeldd 03292 Coel/8eT0ab0t0f
ASALINY 075700438 3 RECIETOR S, 11K 1§ L1230 F TCu0eni0d 03292 Coal/8et0esiilof
AsAing 07870438 RESISTOR 8,34k 18 (128w F TCu0esifl o33er Coeg/ber0e81110F
ABALRS 00983193 1 RESISTOR 3.03K 1K 125w P TCubeel00 0322 Coel/8nT0e383)eF
ABALRLS 07871008 1 REGISTOR §,87K 15 (123n F TCodoeoind 22 Coei/betoalariesr
Asdgnyy 07970838 AEBISTON §,13K 3X ,125W 7 TCo0eclond 032%2 Céei/8eT0aSillof
[YT3Y]) 182000003 [} 1¢ 0P AMP 03406 L3I0
AsAtue 182000010 3¢ coMPTA QCL A/D DUAL 03037 ve1480L
YT ] 10200919 gc comern ECL A/D DUAL 03037 »Cies0L
AsAgun 183000218 1 3 v AGLTA 02037 ug7008,2C7
Aad) “ISCELLANEOUS
18601473 L} SPRING (BN MET) OE CV 20400 186003473
$00aA ISNATURE ANALYIER
" 2110-0201 1 FUSE .26A 250V SLO-BLO 1.25X.25 UL IEC 04703 313.250
" 2110-0318 [l FUSE .126A 250V SLO-BLO 1.25X.25 UL IEC 08703 313.126
" 910023063 ! TRANSPORMER, PONER 20480 910023003
vL 18260181 s 1 v AELTR 03406 LM323K
L1} 812001378 ) CABLE A88Y 184w8 3eCNOCT JEKeJKY .28200 20880 81301370
MISCELLANEDUS PARTS
930000007 3 SPACERSAND ,638L8 L1810 2500 BR8 NIoPL 030020008
031020392 . RETAINEASPUBH ON TUB EXY ,18eD14 0530=0592
03100781 BRACKETeRTANG ,J00slb X (407eL8  3idewd 0530e0741
1208-031¢ 1 WEAY BInt 8QL YOe3ePX® 120820319
180020082 3 CLAMPCA 1280034 o375enD NYL PN
MPS 2360-0391 a SCREW, MACH 632 X 1.76 PAN PH 28480 2360-0391
136000437 1 CAL=CRYS PVC 10LE 7,125%D 1,500 2080 154000457
2980-0072 H NUTeNLXeDOLoLNAN L/8a32eTHD 0b2eINoTHR 20480 29500078
MPY 408004128 1 snELL, BOTYOM 20480 $040=1129
MP4 71010847 1 PANELs PRONY 20880 Yi0letha?
71203733 H LABEL, WV WARNING 20680 712003738
71208370 1 LABEL, MANOLE geato] 71208370
712003938 1 LABEL, LINE VOLYASE 20400 712008958
71309986 1 LABEL, INPO 20480 71205956
71206078 1 LABEL, INFO 20800 712000078
712200007 1 NAWEPLATE 20680 712220007
$040-8044 [ PAcIN 20480 $080a8088
MPI $08008088 ) nanNoLE 20680 $06008088
$0ai=0208 . KEYCAP, PESRL SRAY $0aie0268
$0sieiis 1 CASLE ABBEMBLY, GND BLACK $0631218
$061-1210 1 CABLE ASSIMBLY, BY0P /R $081e1219
06101228 1 CABLE ADBEMBLY, CLK wW/Y 306301223
S0siei222 \ CABLE ASBEVELY, BYARY w/CK a0 Soeiet222
00848000108 ) CABLE ABBIMBLY, POnEN 20480 00388000101
090082000014 1 BRACKET, MEAT BINK 20a80 0300600001
0800400002 ) SWILLD, WEAT SINX 20800 08004200002
w2 03008220202 1 SHELL, YOP MALP 28880 03004=20202
0300420303 3 sr2LL, TEOY SOINT 20400 0800420203
0900800001 1 MANUALSCPLAATING 20680 0300490001
10230e02101 s srasaLR 20480 1023082101

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

Model 5004A
Replaceable Parts

Mfr. No. MANUFACTURER NAME ADDRESS P CODE
01542 HP DIV 01 OPTOELECTRONICS, PALO ALTO, CA
01607 ALLEN-BRADLEY CO., MILWAUKEE, Wi
01698 TEXAS INSTRU INC SEMICOND CMPNT DIV, DALLAS, TX
02037 MOTOROLA SEMICONDUCTOR PRODUCTS, PHOENIX, AZ
02713 GENERAL INSTR CORP SEMIDON PROD GP., HICKSVILL, NY
02910 SIGNETICS CORP, SUNNYVALE, CA
02995 MEPCO/ELECTRA CORP, MINERAL WELLS, TX
03292 CORNING GLASS WORKS (BRADFORD), BRADFORD, PA
03406 NATIONAL SEMICONDUCTOR CORP, SANTA CLARA, CA
04200 SPRAGUE ELECTRIC CO., NORTH ADAMS, MA
04504 CHICAGO MINIATURE/DRAKE, CHICAGO, IL
04568 BECKMAN INSTRUMENTS INC HELIPOT DIV., FULLERTON, CA 73138
0-+/03 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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Figure 6-1. Mechanical Parts
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Model 5004A
Manual Changes

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 | for additional important information

about serial nhumber coverage.
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Model 5004A

SECTION Vill
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 11, lll, 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 OFTEN USED WITH LINE POWER
SUPPLIED AND PROTECTIVE COVERS REMOVED FROM THE
INSTRUMENT. ENERGY AVAILABLE AT MANY POINTS MAY, IF
CONTACTED, RESULT IN PERSONAL INJURY.

Service
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8-2

5004A

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 @ are used in pure logic where 1 represents true, yes, or
active and @ 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 foilowing
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 OR Y istrue if and only if A is true or B is true

true (or more generally, if all inputs (or more generally, if one or more input(s)
are true). is (are) true).
Y=1if and only if A=1 and B=1. Y=1 if and only if A=1 or B=1.
Y=A®B Y=A+B
EQUIVALENT EQUIVALENT
TRUTH TABLE SYMBOLS TRAUTH TABLE SYMBOLS
A 8|V a—] A slyY —X
1 1 1 1 1 1 l—'-]
1 oo 1o
o 110 A o |1
o ofo —] & 7 o oo 1 21—

8-15. Negation

8-16. In logic symbology, the presence of the negation indication symbol O provides for the
representation of logic function inputs and outputs in terms independent of their physical values;
the O-state of the input or output being the 1-state of the symbol referred to by the symbol
description.

EXAMPLE 1 EXAMPLE 2 EXAMPLE 3 EXAMPLE ¢

A—-J ] A A——‘ A
& p—: 21— | 21 2 & )z
8—{ a—q 8— 8—Q
TRUTH TABLE TRUTH TABLE TRUTH TABLE TRUTH TABLE

A B| 2 A B2 A 8|2 A B|2

1 1]o0 1 v]o T 1o 1 v | o

T o 1 0| 1 ofo T+ ojo

o 1} 0 1} o 1]0 o 110

o 0] o o0 o ol 6 o1




Mode

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 2says that Z is true if A is not true or if B is not true. Z =A +B. Note that this truth table

is identical to that of Example 1. The logic equation is merely a De Morgan’s
transformation of the equations in Example 1. The symbols are equivalent.

EXAMPLE3Z=A +Bor Z=A +B8Band,
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 @ 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 or 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 O 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 ‘0. is used in this manual.

EXAMPLE 5
Assume two devices having the following function tables.

DEVICE »1 DEVICE »2
FUNCTION TABLE FUNCTION TABLE
A B Y A ] Y

~rrIz
rITerIz
rreezx

]
L]
L
L

~rXIerX
~ITXTXI

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 =V DEVICE =2

.__1:) i
B & Y :——I| >1 v

| 5004A
Service
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NECATIVE LOGIC
Alternatively, by assigning the relationship H=0, L=1 at both input and output, Device #1 can 0
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 =V DEVICE =2
a) < =D
el DA

s>y
8-22. MIXED LOGIC. The use of the polarity indicator symbol (Ex) 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 & EXAMPLE 7
FUNCTION TABLE FUNCTION TABLE
A 8 4 A 8 z
L] H L H H L
H L H H L L
L H H L L L
L L ] L L H

This may be shown either of two ways: This may be shown either of two ways:

Ty~ 2D D~ o

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. Itshould be noted that one can easily convert from the symbology of positive-logic merely
by substituting a polarity indicator (t~.) for each negative indicator (0) while leaving the
distinctive shapes alone. To convert from the symbology of negative logic, a polarity indicator
() is substituted for each negation indicator (0) and the OR shape is substituted for the AND
shape or vice versa.

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

1. At each input or output having a negation (o) or polarity () 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 ([D) for the OR symbol (1)) or vice versa.
These steps do not alter the assumed convention; positive-logic stays positive, negative- w

logic stays negative, and mixed-logic stays mixed.
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8.25. [he choice of symbol may be influenced by these considerations: (1) The operationbeing
norformed may best be understood as AND or OR. (2) In a function more complex than a basic
sate, the inputs will usually be considered as inherently active high or active low (e.g., the ) and
v inputs of a §-K flip-flop are active high and active low, respectively). (3) In a chain of logic,
adorstanding and the writing of logic equations are often facilitated if active-low or negated
nutputs feed into active-low or negated inputs.

3-26. Other Symbols

8-27. More symbols are required to depict complex logic diagrams. Some of the other symbols
are as follows:

p Dynamic input activated by transition from a low level to a high level. The

b 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.

e
>
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 itis 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.
-
Ve OUTPUT DELAY. The output signal is effective when the input signal returns
- to its opposite state.
r ,_r ! —E EXTENDER. Indicates when a logic function increases (extends) the number
1 -
4 of inputs to another logic function.
— FLIP-FLOP. A binary sequential element with two stable states: a set (1) state

and a reset (0) state. Outputs are shown in the 1 state when the flip-flop is set.
In the reset state the outputs will be opposite to the set state,

r: RESET. A 1 input will reset the flip-flop. A return to 0 will cause no further
e effect.
r—
'11:- 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
b cause no further action.

8-5
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__'r:- ] INPUT. Similar to the S input except if both | and K (see below) are at 1, the
—_ flip-flop changes state.
_"T K INPUT. Similar to the R input (see above).
e
— 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 Cis 1and the D is 0,
the flip-flop will reset.
—A Address symbol has multiplexing relationship at inputs and demultiplexing
| - relationship at outputs.

8-28. Dependency Notation “C” “G” “y” “p”

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., 1X) or subscripted (e.g., X,). 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).

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

G1 . . .
followed by an identifying number. The controlled or gated input or outputis

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

Gt

X4

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

G1 is used here), that label will be prefixed or subscripted by the identifying number.

1X

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

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

G1

G2 If the input or output is affected by more than one gate or control input, then the

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

= subscript, separated by commas. In this example “X” is controlled by “G1”

G2 and “G2.”

X1.2
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8-30. Control Blocks

o 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.

Py 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.

® RIGHT —pp e 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
LEFT P < or right shifting as indicated.

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.

\ 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 +1or
. -1 input causes the counter to increment one count upward or downward, re-

SEL )
1t selector control block. These symbols are used with an array of OR symbols to
® st 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

g binary code where S0 is the least-significant digit. If the 1 level of these lines is
| low, polarity indicators () will be used. The gating lines have an AND relation

_ set with the respective input of each OR function: G1 with the inputs numbered 1,

! g; G2 with the input numbered 2, and so forth. If the enabling levels of these lines
® —o3 is low, polarity indicators (&) will be used.

-

°® SUTPUT Output selector control block. This symbol is used with a block symbol having

SEL multiple outputs to form a decoder. The selection lines enable the output de-

so signated 0, 1, ....n of each block by means of a binary code where S0 is the least-

- significant digit. If the 1 level of these lines is low, polarity indicators (D) will

be used.
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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.

Gt

G2
SEL

1 —

>1 -

>1 —

AL

>1 —

REG [

_‘DC (13

e L

T

__.Dc 13

[T

Dc (1 .

[;

— "
(4}
- m
c2
c3
R

Fio c"'EF.z.
3

(1D FF

4

c1.23
30 g 9

c1.23
—f 30 &

3p C123
— 320 Ff I

L L

+mn

- =, +1
ct =0, -

R

o, FF S
Vo o

selector Contro! Block used to simplify AND portion of a guad AND-OR select
gate. When G1is high, thedata 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 inputis not numbered
and the controlled functions (D) are subscripted with a C.

shift Register Control Block used to show common inputs to a bidirectional
shift register. Notice that “~m” means shift the contents to the right or down
by “m” units. And ““—m” means shift the contents to the left or up by ““m"” units.
Note: If m=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 (1D), and also shifts the register contents down one unit. input “b” enables
one of the inputs to the bottom flip-flop (2D}, and also shifts the register contents
up one unit. Input “c” loads all four flip-flops in parallel (3D). Input “d” is a
common reset. The output delay indicator is used because these are master-slave
flip-flops.

Counter Control Block used to show common inputs to a Presettable Decade
Up/Down Counter. Notice that “+m”’ means count up (increment the count) by
“m;” “-m" means count down by “m.” Note: if m=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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BLY I —~>VI Read Only Memory (ROM) with 32 addresses. Address selection is determined
=4 LR by the five upper inputs which are decoded into 32 possible addresses (A00
Tl A00 through A31) corresponding to the weighting modifiers at the inputs. Input
. ;i o modifier G (pin 15) gates the outputs. Stored data will be read from the selected
: L"' MEm memory address if G is active (low). The output data pins (1—7 and 9) are active
xo o . low. The “—"' indicator shows the 8 outputs are capable of supplying low outputs
—~ :2: [ 7~ only. A high output is usually supplied by a resistor to a “high” voltage.
s
AG -
- AG - L‘—-
B Ty
AG - 2
gy

2 .31, TROUBLESHOOTING (FAILURE ANALYSIS)

8.35. Information to help locate a fault or trouble in the 5004A is given in the following
material,

3.35. 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.
fl.c 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 Il 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 Il).
b. If the 5004A does not pass the Operators Self-test, perform the steps givenin the trouble-
shooting flowchart (Figure 8-1).

8-40. Major Test Point Signatures
8-41. rable 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
inn a "004A Signature Analyzer. To take most of the signatures listed requires that the top cover
of .iio 5004A be removed. Refer to the disassembly procedures before attempting to remove the

Lo over,
[ 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.

8-9



PRELIMINARY STEPS
4. SET FRONT PANEL SWITCHES
AS FOLLOWS:

START. STOP, CLOCK, SELF
TEST — IN, HOLD — OUT

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

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

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

CHECK POWER SUPPLIES.
CHECK FUSE.

CHECK LINE POWER.
{USE DVM TO CHECK
POWER SUPPLIES.)

CONSTANTLY?

ARE
SIGNATURES
CORRECT AT
TP1 THRU TPS?

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

CHECK SELF TEST CIR-
CUIT (A1U27, ATU28,
A1UZE, A1U29, ATUTT)
A2D85, A1U4, ATUY

;]
THE GATE
INDICATOR
FLASHING?

CHECK A1U3, A1U10,
AU, A1U2, ATU4.

CHECK A1U3B, A2DSS,
POD CONNECTORS, &
CABLE, MUY, AM4U2,
AAUS, MUA.

ARE
SIGNATURES
AT TP1 THRU TPS

COR!"(ECT

18 .
THE SIGNA-
TURE AT TPS
COM:ECT

ARE

SIGNATURES AT
TP7 AND TP8

COR?RECT

NO

CHECK SELF-TEST CIR-
CUITS (ATU25, ATU28,
AU27).

CHECK A1US, A1 UT1A/B,
LEVEL TRANSLATOR
AIU12, DATA PROBE.

CHANGE THE NORM/
SERVICE SWITCH TO
SERVICE POSITION

ARE
THE SERVICE
SIGNATURES AT
TP? AND TPS
OORR?ECT

YES

CHECK A1U1, ATU2,
A1U4, ATUT0
(SERVICE SIGNATURES)




ARE

ALL FOUR
SIGNATURE DIGITS
ON

i$
UNSTABLE

SIGNATURE
LAMP F;.ASHING

8
DATA PROBE
LAMP FLASHING
?

CHECK NEGATIVE POWER
SUPPLY {ATU30)

CHECK SCAN CIRCUITS
(A1UZ28, A1U18).

CHECK ATU7, A1US,
A2088, A1USS,
A1U22, ATU23.

CHECK A2081, A1UY,
ATU20, A3UY, ATUYS,
AU, PROBE CABLE

ARE
THESE
SIGNATURES Dis-
PLAYED: 8s8a,

ACA2

SWITCH TO NORM
POSITION.

;]
SIGNATURE
AT TP9
COR R'ECT

SET THE START AND
STOP SWITCHES TO
OUT _f POSITION.

CHECK A1US, A1U21,
A1U24,

CHECK A1US, ATU12.

ARE

THESE

SIGNATURES OIS-

PLAYED: 8888,
2r81

CHECK EDGE SELECT
SWITCHES $2. $3, $4.

THE SIGNATURE
ANALYZER IS
OPERATING
PROPERLY.




Table 8-1. Troubleshooting Signatures Major Test Points

Service

Signature
Test Point® Location NORMAL SERVICE
1O v FL L ~
10 L0 SHPH -~
& | e |Oi55 | —
1O vzl N -~
108 o= ML -~—
1O U36) 5550 -~
10 bl L= & Ll = 'l'jl,’_- ~
U7(4), U24(9) I_Ill: I = ,I I'_'-_’ C— P
Q U24{13), U§(10) I’: _'I I_'I I"’l’ L— 'I_‘_"I- l’ 5

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

Figure 8-1. Troubleshooting Flowchart
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Table 8-2. SELF-TEST :

PINS | LY u2 U3
IN | a72a | sA22 :
s | 42A | 94A3 1
2N | A3 | A326 .
s | A326 | A32
3N | PaoF | UCPY
s | paoF | PFa3 1
5004A USED FOR TESTING aN | w4 | uCP9 \
s | w4 | PFO3
sN | 137 | LCP9 t
s | 13F7 | PFa3
6N | 4F9 | 3,06 1
s | apr9 | 62CF
7N | o9P3 | 0000
s | oor3 | o000
sN | o000 | 0000
s | o000 | 0000
9N | oooo | 5829
s | 0000 | As27
10N 4PF9
s 4PF9
1N | S8 | 4pF9
s | A4 | 4PF9
12N | P06 | 4PF9 | 54PH
s | F61C | 4PF9 | 54PH
13N | Caa5 | A% | 0166
s | 2046 | A326 | 0166
4N | HOB | 4724
s | Himg | am2A
BN | sA2
s | 94A3
BN | 4724
s | a72A
N = NORMAL

§ = SERVICE position of 57.

To get the signatures given i

LINE:OFF; S

Make the connections show




Model 5004A

Service
® VAL/SERVICE Signatures
U6 u? us ve | vio | PN pe ] Lo 2] v [ ute | tis | vie | v | v | Ut | L0 ) PIN
2{4a ] s lucee | o2a [ 7CA7 | 1 tn]| 7Car 90¢P | 0000 | 6892 1
3| a72n { p7an | Pra3 | 4724 | 7CA7 s| rcar 90fP | 0000 | 802C
\ | 472 | o000 | P3eF | 3FeH | 72ca7 | 2 28| rcar HHS3 “¥ 2
v oa72a | oooo | p3er | 3ren | 2ca? s| 7CAF HHS3 80CH
PY 4724 | 8231 | CFF3 | 7cA7 | 72A 3 IN| weH 7su6 | ssue | 75ue | 7sue | 7sU6 2CHF 3
a72A | A0B0 | Ac69 | 7CA7 | 724 s| 3reH 021 | 0261 | 0261 | 0261 | 0263 02
a7 | e | crr3 | 4v2a | o000 4 an| 368 | 0000 | A0%6 | A09 | A0% | A09% «78 | U3 4
: | ar2a | 125 | ACe9 | 4724 | 0000 | arex | 0000 | 92pC | 92pC | 92PC | 92PC 4C78 | 9HO2
3 | 59%F | OF66 | 66PO | S96F | 472A 5 s~ em | 4724 | 3a0u | 3a0L | 3a0U | 3A0U | 0863 | 25CF | 069C [
7] 596F | 5574 | 6606 | 596F | 472A of| 38 | 2o | 9664 | 9664 | 9664 | 9664 25CF | OHAH
0| 0147 | 0000 | LCPY | a6 | 0000 6 6N| 7CA7 fu22 | FU22 | sL22 | FU22 | AD96 | 7661 | 78CP 3
3 | 4206 | o000 | Pra3 | 1pe6 | 0000 si rcar cis2 | c1s2 | cis2 | cs2 | 9apC | 7661 | PHOC
> | 0000 { 0000 | 0000 0000 7 s~ | o000 0000 | SL8U | P73H 7
> { 0000 | 0000 | 0000 0000 s | 0000 0000 | SLBU | CH2U
@) | 0000 | Havo | 4724 | 0000 [ 13F7 s aN| LU 0000 | o000 | oooo | oooo | Fuz2 | 0000 8
s | 0000 | 6473 | 4r2A | 0000 | 13¢7 S| o6 0000 | o000 | oooo | oooo | Cis2 | 0000
3 | 0000 | HALY | FUFU SPH | 9 9| Caas ooco | 0000 | o000 | 0000 | 7A33 | 472A 9
7 HALY ¢ FUFU S4PH S 294 0000 0000 0000 0000 7433 | 472A
P | row | oFes | os63 A64F 10 N[ Caes 0000 | 0000 | 0000 | 0000 10
P | crus | s5re | ose3 o st 2% 0000 | 0000 | 0000 | 0000
F | AUFB | 459 | 7CA? 0166 " MAN| £24 FH33 | C826 | F94H | ALFS | 3A0U | 0000 T
HHHS | 4596 | 7CA? 0166 s| 424 FLAU | PU7H | CFUS | HHHS | 9664 | 0000
2 lacau | 246 | 7a33 066 | 12 12 n ] ke | 3reH | 1501 | 6C7H | 9294 | 47SF | 29PP | 472A 12
o’ 6PAH | 2046 | TAD 0166 s ! 3req | 38H | 1417 | 5553 | U242 | 3003 | 29PP | 472A
# | 1501 | 9okp | 459 AE | 13 1 n| scar | 7ca7 | apHo | spez | 2535 | 9FL2 472 13
# | 147 | 9orp | 4596 Ad46 s 1 7car | 7ca7 | 3aAA | €822 | Leoo | 7282 24
v e raa | oA G| 14 uN| o c4f8 | 94FH | S52A7 | 2CAU | 472 | 0000 | 0000 "
v el e | o a2A st e LPuf | 7ccH | 67A8 | 6PAN | 472A | 0000 | 0000
&72A s 15N 0000 | 0000 | o000 | 0000 0000 | 0000 15
C2A S 0000 | o000 | 0000 | 0000 0000 | 0000
G2A % 16N a72A | 4724 %
472A S 472A 472A
o
n] un Juz | v fuae | s v |z [ L | L2 | L0 | PN
in| 0w £61C | 0000 | HHS3 54PH 1
s | s96f F61C | 0000 | HHS3 54PH
28| 0w 0000 | 0000 | 0000 0166 2
s | soeF 0000 | 0000 | 0000 0166
IN| 94H 2cAU | oooo | oooo | 0000 Ad46 3
s | 7CCH 6PAH | 0000 | 0000 | 0000 Add
) aN| S97 | 20PP %U2 | 2946 HALY 4
s i csa2 | wep 7282 | 2946 HALY
sNn| e | 7A33 47FS 5
2, set the two 5004A’s controls as follows: 6 :, é:szjs :ﬁi A?vlu 6
5004A Being Tested ; $ Pola;:: 397.:2 “;;5 ;
; N 29H7
; STOP:OUT; HOLD:OUT; SELF-TEST:IN. s | o000 | Psua 0000
8N 459 | 29PP | 3A9A 8
° ;OOM Used to Test s w9 | 29pp | 3A9A
ove except SELF-TEST:OUT 9N 207 7A33 | H10F 9
, 3 ASCY 2046 | 7A33 | H10F
1+ the two 5004A’s. wn] sas | r2p7 | £2p7 | s2a7 20PP 10
s | Leur | orc1 | OFCY | 67A8 29PP
11 N| APH9 | 0000 2535 | FLFU | 0863 | 0108 0863 n
s | 3aAA | 0000 L600 | FLFL | 0863 | 0108 0863
w2n] 1501 | 4024 | 2077 | 9294 | Fe1C | 0000 | HHS3 12
s | wr | 24 | A5C9 | L242 | #6IC | 0000
N OFHI3 | 29PP | 29H7 | F94H 13
o S| FLHU | 29PP | PSL1 | CFLS
WUN] 4T2A 42A | 08 | 0000 | 0863 “
S| 472 4727 | 0108 | 0000 | 0863
BN 14HA 15
5 7782
%N 16
S
o
Table 8-2. SELF-TEST and NORMAL/SERVICE Signatures
| 8-13
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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.

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.

On the back panel of the 5004A loosen the two screws at the ends of the heatsink 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.
Hold the top and bottom covers together and turn the 5004A right side up.
6. Carefully lift the top cover off.

REGULATOR
TRANSISTOR
SCREWS
(DO NOT

,, yoappyvamme)

5%
~LINE 120 VAC iy

a8 440 HZ
15 VA MAX

HEAT SINK SCREWS

Figure 8-2. Heat sink Screws Locations

8-14
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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.

[CWARNING ]
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 6-1 shows the mechanical parts of the probe. Figure 8-7 shows
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).

Carefully pull the red window off the probe tip.
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.

8-15
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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.

8-57. Part of the 5004A is a circuit used only for self-test of the signature analyzer. The self-
test function is controlled by a front panel switch. In the self-test mode special signatures are
generated using the internal test signal frequency divider output (ROM). If there is a defect in
the 5004A the self-test signature will not be correct.
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Figure 8-3
5004A CIRCUIT BLOCK DIAGRAM
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8-60. Display Scan and Comparator Strobe

8-61. The clock signal is used to time both the display scan and signature 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 | 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
‘ndicators. 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 ir the main assembly. Amplifier, U1, is used as a
voltage follower to provide the 1.4-volt reference level for the three input amplifier-converters.
All three input signals are each applied to three separate identical circuits. The input amplifier-
converters produce high-speed complementary-output ECL-level signals for the main assembly.

8-74. Edge Selection

8-75. The three ECL-level pulse signals from the pod (START, STOP, and CLOCK) are applied
separately to three front-panel switches which may be used to select the polarity of any input
signal. Changing the polarity of a signal effectively selects the opposite edge of the input signal
as the control for that channel.
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8-76. ECL-to-TTL Level Converters

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

8-78. Gate Control

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

8-80. State Diagram

8-81. Figure 8-4 is a state diagram of the functioning of the gate control circuits. NOTE: 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. I the data input-signal is < 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 U9) 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.

8-19
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EXPLANATION
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INITITAL | OX
00

X1 AND “HOLD"

Figure 8-4. Gate 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 U21(13) the data
goes to U24(1 and 2) input. One output from U21 (pin 12) and three outputs from U24 (pins 3, 6,
and 13) are fed back to the U6 inputs to combine with the input data and modify the resultant
output of the shift registers. The outputs of the two shift registers (U24 and U21) are the unique

“signatures.”
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8-88. Display Control (Data Signal Path Continued)

8 89. The 16-line signature output of the word generator is applied to the inputs of registers
1,15, 116, U13, and U14 which drive U19 a memory used as a character decoder. The output of
(.19 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 u2s. If
the two signatures are different, U23 outputs a pulse to U7A which is sent to pulse-on the UN-
STABLY SIGNATURE lamp on the display assembly, A2. If succeeding signals are identical,
1J23 does not send a pulse to the lamp. The comparator receives a low-frequency strobe signal
from 1188 which controls the timing of a store and compare cycle.

3 92, Scan/Test Oscillator

8-93, 28 is a low-frequency (.6 Khz) square wave oscillator. The output of U28 is used for
the test circuit and to scan the displays.

894, 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
solf -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

3.99. The NORMAL/SERVICE test switch on the main assembly allows all feedback paths
in the S004A 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

3-101. Figure 8-5 shows the timing relationship between the input, CLOCK, START, DATA,
andd STOP signals. The diagram shows that the START signal must transition from low to high
before the gate will open, and data in the middle level is accepted as the preceding condition.

/ GATE OPEN ( GATE CLOSED

m — M 1 1
STARY f —-4._—J__‘ l

I ———

DATA pa— —

DATA

ACCEPTED x ' ' ° ! x

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.
L] Tool-aided adjustment. QO Manual control.
—/ Encloses front-panel caption.
r===7  Encloses rear-panel caption.

(D) Encloses interior or printed-circuit board caption.

— = = —— Circuit assembly borderline.
Other assembly borderline. Also used to indicate mechanical interconnection (ganging).
CW with clockwise rotation of control (as viewed from shaft or

Wiper moves toward
knob).

jon

g Numbered Test Point. Lettered Test Point.
+

h

Measurement aid provided No measurement aid provided.

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

A conducting connection to a chassis or frame.
Common connections. All like-designated points are connected.

3 2 Indicates multiple paths represented by only one line. Letters or names identify individual
paths. Numbers indicate number of paths represented by the line.

Integrated Circult 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
U2s, 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
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Assembly part number
Assembly name
Assembly designation \

Stage name

Test point
of schematic diagrams, procedures, and locator illustrations.

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

symbols. Stars are numbered or lettered for easy correlation

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

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

Number indicates
pin of socket (XA2).

P, pr———t TN ety
A2 DC REGULATOR ASSY 108708 -60007)
\ A
|
>8>— 3

Interconnection information.

J3 not mounted
on assembly A2
(or chassis).

47 1
Ql '
1854-0071 :
WEFERENCE DESICaa TIONS @17 QUTLINED e o o v
ASSENALIES aRE ABDREVIATED PULL DEMGMATION W
CLuDES a3stably suadER o‘ R OF AlSEaBLY o}
1§ AN} DESGmATIONS OF OVER COnPOMEWTS af¢
- COsPLETE 83 SHOWM
Rl cl
2500 % oF 4
—O] o Non-plug-in
| connection
NN\ . 9 information.
7/’ J\D— Solder point
| named.

Conducting connection
to chassis or frame.

REFERENCE DESIGNATION

Connector symbols within the NO PREFIX A2 ASSY
borderlines of circuit assemb- A2 Tl
lies signify connections to the
assembly which are separate from 3 Q
those made through the integral XA2 R1
plug part of the assembly.

DELETED:

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

Reference designators deleted
by circuit changes are listed
here.

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

Assembly reference designator(s).

Figure 8-6. Schematic Diagram Notes (Continued)
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