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CERTIFICATION

Héwlett-Packard: Company certifies that this instrument met its published specifications

" at the time ofishipment from the factory. Hewlett-Packard Company further certifies that
_its calibration  measurements are traceable to the United States MNational Bureau of

| Standards; to the extént aliowed by the Bureau's calibration facility, and to the calibration

facilities of otfier international Standards Organization members.

WARRANTY AND ASSISTANCE

This Hewlatt-Packard product is warranted against defects in materiais and workmanship

w5 for-a:peried of:one vear from the date of shipment, Hewleti-Packard will, at its option,
. repair or replate products which prove to be defective during the warranty period pro-
“vided they are returned to Hewlett-Packard, and provided the preventive maintenance

- proceduresin:this manual are iollowed. Repairs necessitated by misuse of the product

are hot: 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.

{f-this product is- sold” as part of a Hewleti-Packard integrated instrument systemn, the
above ‘warranty shail not be applicable, and this product shali be coverad only by the

" systeny warranty.

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

For any' assistance, contact your nearest Hewlett-Packard Sales and Service Office.

- Addresses are provided at the back of this manual.
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Safety Considerations

SAFETY CONSIDERATIONS

GENERAL

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

OPERATION

BEFORE APPLYING POWER verify that the power transformer primary is matched to the
available line voltage and the correct fuse is installed (see Section H, Paragraph 2-6). Make
sure that only fuses with the required rated current and of the specified type {normal blow,
time delay, etc.) are used for replacement. The use of repaired fuses and the short-circuiting
of fuseholders must be avoided.

SERVICE

Although this instrument has been designed in accordance with international safety stand-
ards, 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.

CAUTION

Do not turn on the instrument if the pin drivers (A13 thru
A24) are installed and A10, 11, 12 (any one) are removed.
Damage to the pin drivers may result.




Safety Considerations

IF THIS INSTRUMENT IS TO BE ENERGIZED VYVIA AN AUTO-
TRANSFORMER (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
FARTH TERMINALS OF THE INSTRUMENT MUST BE CON-
NECTED TO THE PROTECTIVE CONDUCTOR OF THE (MAINS)
POWER CORD. THE MAINS PLUG SHALL ONLY BE INSERTED
IN A SOCKET QUTLET PROVIDED WITH A PROTECTIVE EARTH
CONTACT. THE PROTECTIVE ACTION MUST NOT BE NEGATED
BY THE USE OF AN EXTENSION CORD (POWER CABLE) WITH-
OUT A PROTECTIVE CONDUCTOR (GROUNDING]).

THE SERVICE INFORMATION FOUND IN THIS MANUAL 1§
OFTEN USED WITH POWER SUPPLIED AND PROTECTIVE
COVERS REMOVED FROM THE INSTRUMENT. ENERGY AVAIL-
ABLE AT MANY POINTS MAY, IF CONTACTED, RESULT IN
PERSONAL INJURY.

CAUTION

BEFORE SWITCHING ON THIS INSTRUMENT:

1. MAKE SURE THE INSTRUMENT 1S SET TO THE VOLT-
AGE OF THE POWER SOURCE.

2. EMSURE THAT ALL DEVICES CONMECTED TO THIS IN-
STRUMENT ARE CONNECTED TO THE PROTECTIVE
{EARTH) GROUND,

3. ENSURE THAT THE LINE POWER (MAINS) PLUG IS
CONNECTED TC A THREE-CONDUCTOR LINE POWER
CUTLET THAT HAS A PROTECTIVE (EARTH) GROUND.
(GROUNDING ONE CONDUCTOR OF A TWO-CONDUC-
TOR OUTLET IS NOT SUFFICIENT.)

4. MAKE SURE THAT ONLY FUSES WITH THE REQUIRED
RATED CURRENT AND OF THE SPECIFIED TYPE (NOR-
MAL BLOW, TIME DELAY, ETC.) ARE USED FOR RE-
PLACEMENT. THE USE OF REPAIRED FUSES AND THE
SHORT-CIRCUITING OF FUSE HOLDERS MUST BE
AVCIDED.

Model 5045A
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1.2, This manual provides operating and service information for the Hewlett-Packard Model
5045A Digital 1C Tester. A separate User’s Manual also accompanies the instrument to provide
2 more detailed description of the unit’s operating characteristics.

1-3. This manual is divided into eight sections containing the following information:

SECTION [ GENERAL INFORMATION covers a description of the tester, options, equipment
supplied, accessories available, specifications, and recommended test equipment.

SECTION 11 INSTALLATION provides instructions for unpacking, inspection, preparation for
use, shipment, and storage for the tester. Also covered is the power requirements for the
tester.

SECTION 1if OPERATION covers the basic tester operating features. Describes functions
of front-panel controls, programming the tester, printout data, and operator maintenance,

SECTION IV PERFORMANCE TESTS includes a list of recommended test equipment, an
in-cabinet performance test and an operational verification test using magnetic cards,

SECTION V ADJUSTMENTS covers the adjustment procedure.

SECTION VI REPLACEABLE PARTS provide a complete list of the tester’s replaceable parts
and information for ordering parts.

SECTION VII MANUAL CHANGES provide information necessary to backdate the manual
to cover eariier instruments.

SECTION VI SERVICE contains block level theory of operation, schematic diagrams, and
component locators.

1-4. DESCRIPTION

1-5. The 5045A DIGITAL IC TESTER performs complete truth table testing on digital IC's
contained in standard package form. The unit is compatible with TTL, ECL, CMOS, DTL,
RTL, HTL, and associated logic families and is programmed by magnetic cards which contain
all test conditions, including test pattern and logic simulation information. Other features
include 2 built-in digital recorder for retrieving failure data, the ability of the tester to “learn”

a ROM’s output for later transfer to a magnetic card, and the ability to interface with a high-
speed handler.

1-6. APPLICATIONS

1-7. Probably the most common type of application for the IC Tester is in-coming inspection
of purchased 1C’s. These parts can be tested manually by hand loading or with the use of a
high-speed, automatic handler when large quantities of 1C’s are involved.

1-1
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1-8. INSTRUMENT IDENTIFICATION

1-9. Hewtett-Packard instruments have a 2-section, 10-character seriai number (0000A00000),
which is located on the rear panel. The 4-digit serial prefix identifies instrument changes. If
the serial prefix of your instrument differs from that listed on the titie page of this manual,
there are differences between this manual and your instrument. Instruments having higher
serial prefixes are covered with a “Manual Changes” sheet included with this manual. If the
change sheet is missing, contact the nearest Hewlett-Packard Sales and Service Office listed
at the back of this manual. Instruments having a lower serial prefix than that listed on the title
page, are covered in the Manual Changes Section VI,

1-10. FQUIPMENT SUPPLIZD
1-11. Table 1-1 lists equipment supplied.

Table 1-1. Equipment Supplied

Description HP Part Mumber
Detachable Power Cord 7Y% feet (231 cm) long 8120-1378
Head Cleaner Card for Magnetic Card Reader B660-0463
Resistor Pack (R-Pack) Board 05045-60042
Diagnostic Card Kit See paragraph 1-14
Dummy IC, 16-pin 05045-80019
Dummy IC, 24-pin (Option (024) (5045-80020
5045A User Manual 05045-96020
Monostable Multivibrator Adapter (20-pin) 0504560041

1-12. Diagnostic Card Kit, 05045-60720
1-13. The diagnostic kit consists of the following three sets of magnetic cards:
a. ATl Adjustment Check Program Cards

DAC REF Check

+/-V Zero Adjust

DAC V Gain Adjust
Current Gen Preset Adjust
+/-1 Zero 1-2 Adjust

b. Operational Verification Test Program Cards
R-Pack Test Cards:

1. v/} R-Pack 16-Pin
V/1 R-Pack 24-Pin
R-Pack C-Current Modes 16-Pin
R-Rack C Current Modes 24-Pin
R-Pack Fail Detect Check 18-Pin
R-Pack Fail Detect Check 24-Pin

Self-Check Cards:

7. Self Check 1 16-Pin
8. Self Check T 24-Pin
9. Self Check 2 16-Pin
10. Self Check 2 24-Pin
11, Self Check 3 16-Pin
12. Self Check 3 24-Pin

Vo b ho

S
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c. Performance Test Program Cards

1. DAC Adjust Check

2. Analog Voltage Check Part 1

3. Analog Voltage Check Part 2

4. Analog Current Check Low Range
5. Analog Current Check 200 mA Range
6. Pin Driver C-Current Modes 1-8

7. Pin Driver C-Current Modes 8-16
8. Pin Driver C-Current Modes 17-24
9, Cross Talk Part 1

10. Cross Talk Part 2

11.  V/I Results Voltage Check 16-Pin
12, V/I Results Voltage Check 24-Pin
13. V/1 Results Current Check 16-Pin
14. v/l Results Current Check 24-Pin
15, v/1 Offset Check 16-Pin

16. V/I Offset Check 24-Pin

17. Relay Check 16-Pin

18. Relay Check 24-Pin

19. Op Code Check

20. Pos Fast Edge Check

21. Neg Fast Edge Check

22. Printer Check

1-14. ACCESSORIES AVAILABLE
1-15. Operating Accessories

1-16. The 5045A is programmed by prerecorded magnetic cards that are available as acces-
sories. Each card that covers a common type IC is listed in the IC Program Catalog, Part No.

5952-7383. Cards not listed in the program catalog may be programmed at the factory. Contact -

the factory through your local HP Sales and Service Office (listed at the back of this manual) re-
garding price and delivery.

1-17.  Any card listed in the IC Program Catalog may be ordered directly from the factory by pre-

paid coupon. When the coupon is received, the order is filled and returned by airmail. The cou-
pons are ordered in books of ten by Model No. 10846A.

"1-18. Other accessories available are:

1. Blank magnetic cards (Pass/Fail) .........cooiiiiiiiiie P/N 9164-0071
2. Blank Magnetic Cards (Diagnostic) .. ...oovveeeriaivieaeinonn, P/N 9164-0072
3. 250 foot roll of thermal paper (minimum order of six rolls) .... P/N 9281-0401

3. Preprogrammed magnetic card for any device listed in the C PROGRAM CATA-
LOG. The specific cards required are designated on the program card order
1= T R Order No, 10845A

4. Coupon book containing ten coupons each redeemable in one preprogrammed
magnetic card which is listed in the IC PROGRAM CATALOG. The coupons are
mailed directly to the factory and the appropriate program card is returned by
mail. The coupons expire two years from the date of receipt. .. Order No. 10846A

1-3
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1-19. SERVICE ACTESSORY

1-20. A special Extender Board, part no. 05045-66100 is available for troubleshooting the 5045A.
This board plugs into a 44-pin connector in place of a PC board to allow the PC board to be ex-
tended for access.

1-21. COMPLEMENTARY EQUIPMENT

1-22. The 5045A is designed to allow high volume testing using automatic IC handlers. The
optional interface equipment used to interface the tester to popular makes of automatic handiers
is described in paragraph 1-25. The special circuits used to generate the fast rise and fall times
necessary in testing digital circuits are contained in the tester’s removable test head. This allows
the test head to be placed within inches of the IC under test and eliminates ringing, oscillation,
and slow rise/fall times problems created by long cables between tester and handler.

1-23. SPECIFICATIONS

1-24,  Specifications for the 5045A are listed in Table 1-2.

1-25. OPTIONS

1-26. Several options are available for the 5045A as listed below.

a.  Option 604 International Production Technology (IPT) Interface. This provides a printed-
circuit board to replace the standard socket assembly board on the test head and cable to
extend the test head. A cable to interface the control signals between the 5045A and the
IPT automatic handler is also included. For more information and documentation obtain
installation Note K04-55994A.

b.  Option 005 Symtek Interface. This provides a printed-circuit board to replace the stand-
ard socket assembly board on the test head and a cable to extend the test head. A cable
tc interface the control and indication signals between the 5045A and the Symtek auto-
matic handler is also included. For more information and documentation obtain Installa-
tion Note K05-59994A.

¢ Option 686 Daymarc Interface. This provides a printed-circuit board to replace the stand-
ard socket assembly board on the test head and a cable to extend the test head. A cabie
to interface the control and indication signals between the 5045A and the Daymarc auto-
matic handler is also included. For more information and documentation obtain Installa-
tion Note K06-39994A.

d.  Option 007 Micro Component Technology Interface. This provides a printed-circuit
board to replace the standard socket assembly board on the test head. A cable to inter-
face the control and indication signals between the 5045A and the Micro Component
Technology automatic handlers is also included. For more information and documen-
taticn obtain Installation Note K07-53994A.

e.  Option 808 Delta Design, Inc. Interface. This provides a printed-circuit board to replace
the standard socket assembly board on the test head. A cable to interface the control
and indication signals between the 5045A and the Delta Design automatic handler is also
included. For more information and documentation obtain Installation Note K08-59994A.

f.  Option 809 Contrel Interface. This provides a printed-circuit board to replace the stand-
ardsocket assembly board on the test head and a cable to extend the test head. A connec-
tor to allow the control and indication signals from the 5045A to be interfaced with the
Contrel automatic handler is also included. For more information and documentation
obtain installation Note K03-53994A,

SRR
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Table 1-2. Specifications

TEST SEY-UP METHOD:

Preprogrammed magnetic card. All test conditions including
parémetric information, input stimuli, and corresponding out-
puts are contained on the card. The program is verified each
time it is foaded.

LOGIC FAMILY COMPATIBILITY:

Campatible with £CL, CMOS, TTt, DTL, HTL, RTL and the
associated sub-families. See the 1C Program Catalog for avail-

able programs.

LOGIC FEUNCTION COMPATIBILITY:

Gates, flip-flops, monostzble multivibrators, counters, shift
registers, priority encoders, Schmitt triggers, parity generators/
checkers, decoders/encoders, optical isolators, dual-in-fine
reed relays, adders, arithmetic logic units, ROM's, PROM's,
static RAMs, and many more*.

DUAL TEST FOR EACH IC:

Two test programs (Pass/Fail and Diagnostici are supplied in the
test package for each circuit. Each test is on a separate card. The
Pass/Fail and Diagnostic programs are tallored to the testing
requirements of the individual Logic Farpily.

TEST STRUCTURE:

Functional Tests—Truth table is verified by direct comparison
berween the output of a software “generated IC simulater {or
srared truth able for certain circuits) and the output of the
device under test.

parametric Tests—All DC parameters {voitages and currents} are’
tested to the manufacturers’ data sheet specifications except
where limited by the specifications of the Tester, Test limits
are indicated in the information accompanying each magnetic
card.

Continuity Test—Verifies pin contact by checking for the pres-
ence of current flow into or out of all active pins {failure of this
test is shown on the “CONT” indicator).

TEST PATTERN GENERATION:
Test Patterns are derived through algorithmic techniques or
from stored truth tables and are individuaily tailored to each IC.

PASS/FANL COUNTER:
Prints the number of passed and failed devices. Count is initi-
ated when the magnetic card is inserted.

UNIVERSAL PIN DRIVERS:
Note: The same circuit is used for driving and monitoring a
: pin whether that pin is an input, output, power supply,
or clock. All voltages and currents can be set individ-
ually and uniquely on each pin. External test fixtures
are not required,

Voitage applied to the device under test:
{Supply Voltage, Input Voitage, and Gutput Voltage}

Range Accuracy

{15 volts)
-75V 5 to < ~1.875V 25 mV
1875V £ to £ F1.875V +15 mV
+1.875V < to g +7.5V 25 mV

Current applied to the device under test:
{Supply Current, input Current, and Qutput Current)

) Range Accuracy
-0 mA £ to < «2.5 mA 4 mA or Te%%*
~2.5mA <10 € +2.5 mA T30 pA or TE%*
+2.5mA < to £ +200 mA 20.4 mA or T6%**

Slew Rate; 30 ns/volt

DIGITAL VOLTMETER/MILLUAMMETER FOR FAILED PINS:

Note: When a failure is encountered (with PRINTER: ON, V
and | RESULTS: ON), the printing digital Voltmeter/
Milliammeter records the voltage and current present

. I .
“Sor!?e CIrCuits require the optional 24 pin capability,
. “*Whichaver is greater

on the faded pinis), In addition, the 5045A reduces
the driving parameter which caused the failure {volt-
age for input pins, current for output pins) untif the
device no longer fails, The second voltage/current
pair is also recorded.

Yoltage
Range Accuracy
-7.5V  sto<-1.875V 135 mv
-1878V £ to £ + 1.875V +15 mv
+1.875V < to £ +7.5Y +35 mv
Current
Range Agcuracy
-200 MmA 210 < -2.5 mA 0.4 mA or +6%**
~2.5mMA <10 £ 2.5 mA 10 pA or Z6%*"
+2.5 mA < to 5 +200 mA 0.4 mA or 6%

REAR PANEL QUTPUTS:

Automatic Handler Interface: 14 pin Amphenol connector pre-
vides “fnd of Test”, “Pass’, “Fail” and “Fail Continuity” sig-
nals and accepts "Start Test”. Also available is a +5V line
capabie of supplying up ta 200 mA.

GENERAL:
Power: 100/120/220/240V (+5%, -10%), 48-66 Hz, 345 VA,
Dimensions: 19 cm high, 42.5 cm wide, 58 cm deep
(7.5 in. x 16.7 in. x 22.8 in.},
Shipping Weight: 39.1 kg (86 [bs.}
Net Weight: 27.7 kg (61 Ibs)
Operating Temperature: 0°C 10 50°C
Refative Humidity: 80%

OPTIONS AND ACCESSORIES:
Option 00471 Interface package for IPT Mode! 800 Automatic
1C Handler
Opton 6051: Interface package for Sym-Tek Model MFIND
Automatic 1C Handler and other related models
Option 0061 |nterface package for Daymarc 952/3 Automatic
1C Handler
Option 0071: Interface package for Micro Component Technology
Model 2604 and 2608 Automatic IC Handler.
Option 008: Interface package for Delta Model 8640 Ambient
Naked DIP Handler.
Option 809: Interface package for Contrel Model H310 Automatic
1C Handler.
Option 01 interface package for PAE Model 3033 HR/LP Naked
DiF Handler,
Option 013: interface package for Trigon T2000 Series Multisize
Ambient Test Handler,
Option 024: Expands the capability of the 5045A 1o
24 pins .
Option §25: Flat-Pack adapter for 14, 16, and 24-pin iC
Option 908: Rack flange kit |
Option 910: Set of additional product manuals
9164-8071 Blank magnetic program card (Pass/Fail}
49164-0072 Blank magnetic program card (Diagnostic)
9281-0401 250 foot roli of thermal print paper. {minimum order
six roils)
10845A Preprogrammed magnetic card for any device listed
in the 1C PROGRAM CATALOG, The specific cards required
are designated on the program card order sheet.

19846A Coupon book containing ten coupons each redeernable
in one preprogrammed magnetic card which is listed in the
tC PROGRAM CATALQG. The coupons are mailed directly
to the factory and the appropriate program card is returned by
mail. The coupons expire two years from the date of receipt.

-+

All interface packages include a test head extender cable, an interface
board unique to the particufar handier, and a cable to supply the con-
trof signals to the handler. This enables the test head electronics 1o be
mounted within inches of the device under test.
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g. Option 010 Precision Automated Equipment Interface. This provides a printed-circuit
board to replace the standard socket assembly board on the test head and a cable to
extend the test head. A cable to interface the control and indication signals between the
5045A and the Precision automatic handler is also included. For more information and
documentation obtain Installation Note K15-59994A.

h. Option 613 Trigon Interface. This provides a printed-circuit board to replace the stand-
ard socket assembly board on the test head and a cable to extend the test head. A cable
to interface the control and indication signals between the 5045A and the Trigon auto-
matic handler is also included. For mare information obtain Installation Note K14-53994A,

i.  Option 824 24-Pin Test Capability. This provides the required circuits to test 24-pin inte-
grated circuits.

j.  Option 025 Flat-Pack Adapter. This provides connector adapters for testing flat package
integrated circuits.

k. Option 908 Rack Flange Kit Part No. 5060-8741. This provides the required hardware to
rack mount the 5045A 1C Tester.

l.  Option 910. This provides an extra set of product manuals.

m. K19-59994A. Teledyne TAC Interface. This provides a cable to extended the test head.
The test head is then connected to the handler. A cable to interface the control signals
between the 5045A and the Teledyne automatic handler is also included. For more infor-
mation and documentation abtain Installation Note K19-59994A,

1-27. RECOMMENDED TEST EQUIPMENT
1-28. Test equipment recommended for testing, calibration, and repair of the 5045A is listed in
Table 1-3.
Table 1-3. Recommended Test Equipment
Instrument Required Characteristics Recommended
Type
Oscilloscope 50 MHz HP 17078
Vertical 50 mv/div Sens =5 ns rise time HP 1707B
Horizontal 10 ns/div bandwidth HP 17078
Logic State Analyzer 8 MHz, 12 channel HP 1601L
TTL Trigger Probe 8 MHz, 4 channel w/inverting inputs HP 10250A
TTL Logic Probe Rad lLevel Detect, 10 MHz bandwidth, 10 ns HP 545A
pulse detect

TTL Logic Pulser 1 us pulse width TTL levels HP 546A

Voltmeter, Digital DC +20V, 4-1/2 digit

HP 3465

Ammeter, Digital DC 5 pA =100 ms, .5% accuracy

Power Supply DC 0-10VDC, 0-1A, current limiting 6214A

i,
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SECTION I
INSTALLATION

2-1. INTRODUCTION

2-2. This section contains information for unpacking, inspection, storage, and installation.
Field installation of optional equipment is included.

2-3. UNPACKING AND INSPECTION

2-4. if the shipping carton is damaged, inspect the tester for visible damage {scratches,
dents, etc.). If the tester is damaged, notify the carrier and the nearest Hewlett—Packard Sales
and Service Office immediately (offices are listed at the back of this manual). Keep the ship-
ping carton and packing material for the carrier’s inspection. The Hewlett-Packard Sales and
and Service Office will arrange for repair or replacement of your instrument without waiting
for the claim against the carrier to be settled.

2-5, INSTALLATION REQUIREMENTS

CAUTION

BEFORE CONNECTING THE INSTRUMENT TO AC POWER
LINES, BE SURE THAT THE VOLTAGE SELECTOR IS PROP-
ERLY POSITION AS DESCRISED BELOW. :

2-6. LINE VOLTAGE REQUIREMENTS. The 5045A is equipped with a power module that
contains a printed-circuit line voltage selector to select 100, 120, 220, or 240-volt ac operation.
Before applying power, the pc selector must be set to the correct position and the correct fuse
must be installed as described below. '

2-7. Power line connections are selected by the position of the plug-in circuit card in the
module. When the card is plugged into the module, the only visible markings on the card
_indicate the line voltage to be used. The correct value of line fuse, with a 250 volt rating, must
be installed after the card is inserted. This instrument uses a 3AT fuse (HP Part No. 2110-G003)
for 100/120 voit operation; a 1.5AT fuse (HP Part No. 2110-0043) for 220/240 volt operation.

2-8. To convert from one line voltage to another, the power cord must be disconnected from
the power module before the sliding window covering the fuse and card compartment can be
moved to expose the fuse and circuit card.

2-9. Puil on the fuse lever to remove the fuse and then pull the card out of the module. The
fuse lever must be held to one side to extract and insert the card. Insert the card so the mark-
ing that agrees with the line voltage to be used is visible.

2-10. Return fuse lever to normal position, insert correct fuse, slide plastic window over the
compartment, and connect the power cord to complete the conversion.

2-1
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2-2

2-11. Power Cables

T PROTECT OPERATING AND SERVICING PERSOMMEL,
THES [NSTRUMENT 5 EQUIPPED WITH A THREE-PIN
POWER RECEPTACLE. THE CENTER PIN OF THE RECEP-
TACLE CONNECTS THE INSTRUMENT CHASSIS AND
PANELS TO EARTH GROUND WHEN USED WITH A PROP-
ERLY WIRED THREE-CONDUCTOR OUTLET AND POWER
CABLE. IMPROPERLY GROUNDED EQUIPMENT CAN RE-
SULT IN HAZARDOUS POTENMTIALS BETWEEN EQUIPMENT.

2-12. LINE FREQUENCY REQUIREMENTS. The tester operates at line frequencies between
48 Hz and 66 Hz, :

2-13. THREE-CONDUCTOR POWER CABLE. To protect the operator, the tester uses a
grounded three-conductor detachable power cable shown in Figure 2-1. The male connector
end is a NEMA type connector, and the female connector end is a C.E.E. type connector that
mates with the 5045A rear panel power cannector. Connect the power cable to a power source
receptacle with a NEMA grounded third conductor. If the line power receptacle is a standard
two-pin type instead of the NEMA three-pin receptacle, use a two-to-three pin adaptor (HP
Part No. 1251-0048) and connect the green pigtail on the adaptor to ground.

o

, J
| ;'/ §5

3

F3

8120-1369

POWER-INPUT
SOCKET

N
QL
s OL%‘E

81201378 8120-0698 8120-2014

figure 2-1. Power Cable HP Part Numbers versus Mains Plugs Available

2-14. REPACKING FOR SHIPMENT

2-15. If it becomes necessary to reship the tester, good commercial packing should be used.
Contract packaging companies in many cities can provide dependable custom packaging on
short notice. Instruments should be packed securely in a strong corrugated container (350
Ib./sq. in. bursting test) with suitable filler pads between the instrument and container. The
4-corner support is not adequate, tester must also have center support. Before returning instru-
ments to Hewlett-Packard, contact the nearest Hewlett—-Packard Sales and Service Office for
instructions,
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2-16. ENVIRONMENT DURING STORAGE AND SHIPMENT

5-17. Conditions during storage and shipment should normally be limited as follows:

1. Maximum altitude: 25,000 feet.
L. Minimum temperature: -40°F (-40°C}.
c. Maximum temperature: +167°F (+75°C).

2.18. Instailation of 24-Pin Option 024

2.19. To extend the testing capability of the 5045A to IC’s with up to 24 pins, install Option 024
as foliows:

a. Disconnect power and remove top cover of 5045A.

CAUTION

Pin driver boards are wrapped in anti-static protective bags.
These boards are very susceptible to static discharge damage.
Remove each board from iis bag separately and handie only by
the large black heat sink or by the board extractors.

b. Insert the four-pin driver board (Part No. 05045-60013) into slots AT7, A18, A19, and A20,

c. Perform the Operational Verification Test in Section IV to ensure proper operation.

2-20. Installation and Rack Mount Option 908

2-21. Instail the Optional rack mount flange kit, Part No. 5061-0078 per instructions on the label
provided with the kit.

2-22, AUTOMATIC HANDLER SIGNALS

2-23. When an automatic handler is to be installed, the interface signals are connected via the
5045A rear panel connector J5. All signals are negative-true logic. Table 2-1 lists the signals at
each active pin of connector J5. The name of the signal indicates the condition that occurs at that
pin (relative to front panel indicators). Figure 2-2 shows the timing of the signals in reference to
the End of Test signal, The signals occur only when the named signal condition exists. The dura-
tion of all signals is as shown, within £5 milliseconds.

2-24. INSTALLATION AND OPERATION OF MONOSTABLE MULTIVIBRATOR ADAPTER A36

2-25. Insert adapter (A36) in the 24-pin test socket on the 5045A standard test head assembly.
F.o[low card loading procedure (see paragraph 3-7) and set the switches on A36 to the ON posi-
tion as noted in the IC header printout. All other switches must be set in the OFF position. The
following printouts are typical for use of the multivibrator adapter.

2-3
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74122 DIAGHOSTIC 74123 PoF OUZE HITH
USE BORRD 3A45-c0041 HRHIOLER OfF FLATFACESD
SHITOH OM: HEGHIHF ~-=-%EE UATH SHEET=--

Tahle 2-1. Automatic Handler Signals

i5 Pin : Signal
MOTE

Signals are TTL levels (true =
+0.4Y @ 6 mA, False -+ 2.4V

1 “Fail Cont

2 “End of Test
5,12 +5V @ 100 mA
6, 13 System Common

9 Pass

10 “*Starl Test

11 “Fail Function

*The Start Test signal is sent from the handler. It must have
a 5 ms minimum duration and then go False at the time
the End of Jest signal goes true (true = 0.4V @ 6 mA,
False = 2.4V).

Note: the Handler Signal Timing may be verified by exe-
cuting a procedure outlined in the Performance Test, see
Section 1V,

0 10 20 36 40 50 80 70 80 80 {00 mSec
I 1 f i ! | H

1
!
oV | END OF TEST
ov ‘ " PIN 2)
| 1 |
| | !
oy { t |
7 i FAIL CONT
ov l i (PIN 1)
{
1

FAH. FUNCTION
{PIN 11)

[eo T S|
Z =

Figure 2-2. Automatic Handler Signal Timing
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SECTION HI
OPERATION

3-1. INTRODUCTION

3-2. This section contains operating information for the 5045A. This includes & description
of the controls and indicators, proper setup for use with an automatic handler, printout data,
a self-check procedure, and operator’s maintenance. Also see 5045A Users Manual for detailed
operating instructions.

3-3. PROGRAM CARDS

3-4. The program cards store all information unique to the testing of a particular IC. The
underside of the card contains a coating of magnetic material responsible for storing this
information. When using the cards, try not to touch its magnetic coating since the oil film left
from your fingers can cause the card to slip as its being pulled through the card reader. Fig-
ure 3-1 shows the proper method of holding the card.

NOTE

To prevent accidental “erasure” of the card, keep the card away
from electricai motors and other such devices. Do not lay the
card on top of the tester.

CAUTION

LIAYING THE CARD ON ABRASIVE SURFACES CAN CAUSE
PERMANENT DAMAGE TO THE CARD’S MAGNETIC COAT-
ING. RETURN THE CARD TO ITS FOLDER AFTER USE.

Figure 3-1. Handling the Program Cards
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3-5. Two Tests Available

3-6. There are two program cards for each iIC. One card contains a PASS/FAIL test while
the other card performs a DIAGNOSTIC test. Using the PASS/FAIL test results in faster test
times because of the consolidation of tests and the reduced amount of failure data avaiiable
for printing. Figure 3-2 describes the pertinent information on the cards.

MANUFACTURER'S INSERT YOUR COMPANY'S USE DIAGNOSTIC TEST S el i e e
NUMBER AND PART NUMBER FOR THE IC. FOR COMPLETE AVAILABILITY '

DESCRIPTION OF IC. USE A NO. 2 PENCIL. OF FAILURE INFORMATION.

DIAGNOSTIC - SIDE 1

WIRS \ . . L groc \ ' T -

TYFE S e . TMBRAEIET

PROGRAM PROTECT PROGRAM PROTECT
TAB FOR SIDE 2. TAB FOR SIDE 1.
USE THIS PART NUMBER ORDER THIS PART NUMBER
WHEN ORDERING BLANK FCR A PREPROGRAMMED
CARDS, CARD OF THIS IC.

USE PASS/FAIL TEST
FOR FAST TEST TIMES.

MERT B T FYOOR
TYRE - E PR wkBER

Figure 3-2. Program Cards

3-7. lLoading the Card

3-8. Apply power, select one of the test cards, push the LOAD button, and insert side 1 of the
card face up into the lower front panef slot. The instrument will automatically route the card
into the machine and out the other slot. If the LOAD light stays on, it is an indication that more
information is needed. Load side 2 of the magnetic card in the same manner,
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3.9, Verification of Load Operation

3-10. Once the card is loaded, note the printer paper. if the tester accepted the card’s infor-
mation, it will print the manufacture’s IC number and the type of test to be performed. If the
rester determines that the check sum does not agree with the sum recorded on the card, it will
print the word “RELOAD”. in this case, push the LOAD button and reload the card,

3-11. Program Protect Tabs

3.12. Each card contains two program protect tabs, located near the arrowheads. Remov-
ing either of these tabs prevents the operator from accidentally writing over the existing pro-
gram. Once the tabs are removed, however, the card cannot be reprogrammed. |f the tabs
have not been removed, the card can be reprogrammed, but it is highly recommended that
the card first be buik erased.

NMadal BN45A




Cperation

LINE switch g9 . ON position supplies line power to the tester.

input slot & of the card reader. Accepts the magnetic program card when LOAD
button @his pushed. Enter card with white side up. Check that the arrow on card matches

up.
Output slot € of the card reader. Magnetic program card exits here as program infor-
mation is being accessed.

LOAD button @ . Allows card reader to accept program card.

PASS light € lights to indicate the IC passed the tests given it and is considered
good. '

CONT light
FAIL light € flashes red when the IC fails any of its tests.

TEST button € . Push to initiate one test sequence on an IC. Used in the manual
mode. Lamp lights to indicate that test is in progress. Can be used to terminate a test
sequence by pressing while a test is in progress.

lights to indicate the IC has failed the continuity test.

Paper Deflector/Cutoff Bar €8 guides paper out of thermal printer. Knife edge on
plastic bar allows paper to tear off cleaniy.

Paper Advance knob § . Manually rotating the knob downward advances the
paper past the print head. Do not advance paper by pulling on tape or the paper will
bind.

Paper Tray door &8 . To gain access to paper roll, rotate knob counterclockwise
and pull.

Control Panel door € . To gain access to controls, rotate knob counterclockwise
and pull. See Figure 3-4 for description of controls.

Test Head @). Holds special sockets for testing 1C’s. Removed when using an automatic
handler.

3-4
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Operation

MAG CARD WRITE button ) . When pushed, enables tester to duplicate program data
onto a blank card. A preprogrammed card must be entered prior to pushing the button.

START switch & selects AUTO (automatic) or MAN/HNDLR (Manual/handler)
position,

1. In AUTO position, tester runs multiple test sequences on a single {C. Auto-
matically initiates new test when present test is completed. Also can be used
in manual test operation (see users manual}.

2. Use MAN/HNDLR position when using an automatic 1C handler or when
manually testing using the TEST button.

ON FAILURE switch @) affects the advance of the tests once a failure is detected.

1. END ON FAILURE position terminates test sequence when a failure is
detected.

2. HOLD ON FAILURE position stops test sequence where the failure occurs.
See description for ADVANCE TG NEXT FAIL button.

3. CONTINUE ON FAILURE position allows completion of test sequences, re-

gardless of failures, With printer on, provides a summary of failures.

ADVANCE TO NEXT FAIL button € is functional only when ON FAILURE switch €9
is in the HOLD position. Pushing button advances test sequence to next failure where
test sequence stops again.

V AND | RESULTS switch @ affects content of printout when printer is turned on
and an IC fails under test. Off (down) position allows printout of basic failure data.
The ON position allows printout of all pins, including their voltage and current data.
{V AND | printout is not available with ON FAILURE switch set to CONTINUE.)

PRINTER switch €9 . Printer becomes fully operational with switch set to ON position.
Even with switch set to off position, printer will record the card-loading information.

Figure 3-4. Recessed Panel Controls

3-5
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Operation

: MAG CARD - START ON FAILURE

o

AUTO

ADVANCE TO VAND i .
NEXT FAIL  RESULTS 07

To reduce test times and prevent handling errors, the front panel controls should
be set as follows:

Set the START switch @ to the MAN/HNDILR position.

Set the ON FAILURE switch ) to the END position.

Set the V AND | RESULTS switch @ to the off (down) position.

Set the PRINTER switch @ to the OFF position.

NOTE

It is important to use the PASS/FAIL program card to reduce
the test time,

3-6
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3-13. SELF CHECK PROCEDURE

D 3.14. Each day, before testing begins, a self-check procedure may be run on the tester to ensure
the machine is operating properly. This procedure puts the tester through a rigorous test to
ensure proper operation. The test can be found in Section IV under Operational Verification.

3-15. LOADING THE IC

3.16. Select the test socket that is compatible with the 1C to be tested. Ensure that pin 1 of the
|C matches pin 1of the test socket (marked on the housing). Raise the test socket’s locking lever,
place the IC into the socket, and secure the iC into place by lowering the lever to its horizontal
position.

3-17. MULTIPLE TESTING OF A SINGLE IC

3.18. Multiple testing is the ability to perform repeated testsequencesona single iCand record
any failures. The IC might fail only one test in a thousand, but the failure will not go undetected.
The internal counter that records the number of passes and failures is reset when a program card
is first loaded. This should be done if a record is to be kept.

3.19. Multiple testing is also a useful mode to use when manually testing a group of IC’s (i.e.,
without a handler). This mode eliminates the operation of pressing the TEST button for each new
IC. Good IC’s are indicated by the PASS light coming on shortly after the socket lever is lowered.
(Between tests the FAILL light will be on, since the tester is testing an empty socket.)

3.20. Multiple Test Setup

o 3-21. Multiple testing is available by placing the START switch in the AUTO position. Also, for
. ¥ fast operation, set the ON FAILURE switch to END, the V AND | RESULTS switch to off (down)and
- the PRINTER switch to OFF. The TEST light will stay lit while the other lights reflect the test results.

This method of testing is totally automatic and should not be used when operating from a han-
dler. The tester may be attempting to perform a check while the handler is shifting in a new IC.

3-22. RETRIEVING PASS/FAIL INFORMATION -

3.23. The tester records the number of failures even though no printing occurred. To retrieve
this information, it is necessary to induce a failure {or wait until the next failure). The following
procedure will cause the tester to print the number of failures and passes.

Set the START switch to MAN/HNDLR.
ON FAILURE switch to END.

Set the PRINTER switch to ON.
Remove the IC from its test socket.
Push the TEST button, once.

o a0 e

3:{24. The tester will now print the failure data. Of importance here is the number of recorded
jf_allures minus one: the one that was induced. In the exampie below, the IC passed 45 test se~
“quences and failed once of its own accord. If the printer had recorded only one failure (the
“induced one), the IC tested good.

3-7
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3-25. DUPLICATING MAGNETIC CARDS

3-26. The Digital IC Tester has the ability of duplicating magnetic cards. The tester does this by
“learning” the information from a card containing program data (a source card) and transferring
that data to a blank card.

NOTE

Cards missing their program protect tabs cannot be repro-
grammed. '

3-27. Duplicating Procedure
3-28. Use the following procedure when duplicating program cards.
a. Set the START switch to the MAN/HNDLR position.

b.  Push the LOAD button and insert side 1 of the source card (the card already program-
med) into the tester. If the LOAD light does not go off, insert side 2 of the source card.
The printer will now printout the IC number and the type of test. This verifies that proper
loading has occurred. The program stored in the tester can now be transferred to the
blank card.

¢ Push the WRITE button — the LOAD light should come on.

d. Load side 1 of the blank card into the tester. Load side 2 if the LOAD light does not turn
off. Any number of cards can be made in this manner without reloading the source card.

e. To verify for proper duplicating, see paragraph 3-31 below.
3-29. MAKING A ROM PROGRAM CARD

3-30. A feature of the tester is the ability to produce a program card for any ROM, regardless
of the ROM’s program. To do this, firstload the PROGRAM/STIMULUS card for the type of ROM
{or PROM that you're going to test. Then insert and test a known good ROM that contains your
own output pattern. The tester “learns” the ROM's program and stores that information in its
memory. Next, push the WRITE button and load a blank card. The tester will write the ROM’s
stimulus sequence from the first card and the output pattern from the reference ROM onto the
blank card. This newly programmed blank card now becomes the test card to which all subse-
quent ROM’s with that pattern can be tested.

3-31. Verification

3-32.  Once the newly programmed card contains the duplicated program information, a veri-
fication of the program should be made. Push the LOAD button and insert side 1 of the new card
and then side 2, if necessary. The printer should list the test for the type of card entered.

RLLOAD

3-33. The printer will print the word “RELOAD” if the card didn’t accept all of the program
information available to it. In such case, first try reloading the card, if this doesn’t work reload
the source card and the blank card, as described earlier.
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3.34. CARD READER CLEANING CARD

3.35. The tester is supplied with a special card that cleans the head of the magnetic card reader.
This card is abrasive to the head assembly, therefore use it only when necessary. For example, if
the tester printed “RELCAD” after four different program cards were loaded, it would be an
‘ndication that the card reader may need cleaning. Load the cardinthe same mannerasa regular
program card. Additional instructions are given on the card.

3.36. Power must be turned off to terminate the cleaning operation.

CAUTION

EXCESSIVE USE OF THIS CARD WILL DAMAGE THE READY/
WRITE HEAD.

3-9
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SECTION 1V
D PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. The procedure described in this section tests the instruments electrical performance using
the specifications listed in Table 1-2 as the performance standards.

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for the performance tests is listed in the Recommended Test Equip-
ment table in Section | {Table 1-3).

4-5. OPERATIONAL VERIFICATION AND PERFORMANCE TESTS

4-6. Two sets of tests are provided in the following paragraph. The Operational Verification
rest will indicate whether the instrument tested operates correctly in all modes. The Performance
Test is more extensive and may be performed after the Operational Verification Test to mea-
sure the condition of the instrument tested with respect to the new instrument specifications.
Both tests require the use of pre-programmed magnetic cards which are included as part of the
Diagnostic Card Kit. ;

4-7. IN-CABINET PERFORMANCE TEST CARD

©°4-8. The Operational Verification Test Card, page 4-6a, is provided to allow results of the tests
to be recorded. A series of these cards with data taken at periodic intervals can be used to show
“trends in performance.

~ Table 4-1. Operational Verification Test
[. SELF CHECK 1,2, and 3

1. R-PACK TESTS {Precision Resistor Pack Tests}

a. V/I R-PACK
b. R-PACK C-Current Modes Check
¢. R-PACK Failure Detect Check

* 4-9, " Operational Verification Test

: .4-1{].'_ The Operational Verification Test for the 5045A IC Tester consists of several self check

_ foutines that quickly verify correct operation of the major testing modes of the instrument. This
test nixay-b.e run each day to verify correct operation. For a rigorous verification of all 5045A spec-
cations; refer to the Performance Test Paragraph 4-35.

with Thff Operational Verification Test is divided into two parts: Part | uses adummy IC along
ﬁ:és' §pec1a-!- program cards to check several programmed modes of voltages and currents. In
nese tests, pin drivers are used in pairs. One driver is used as a source and the other becomes

& _d?E}SUNr}_g.d.evzce. In Part 11, a special precision resistor pack is used to obtain information about
individual pins and their parameters.

4-1
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4-132,

4,

Part I: Self Checks 1, 2 and 3

Set the front panel switches as follows:

START — MAN/HNDLER

ON FAILURE — CONTINUE

V and-| RESULTS — OFF (down)
PRINTER — ON

Install the Dummy IC in the test socket. For Option 024 {24-pin instruments), use the
IC {HP P/N 05045-80020). The 16-pin IC should be used for standard 16-pin instruments
(HP P/N 05045-60019). The 20-pin socket adapter (HP P/N 05045-60032) must be used with
16-pin 1Cs,

4-13. Self Check 1

a,

C.

Load the correct “Self Check 1” program card for 16-pin or 24~pin instrument, The fol-
fowing printout will be produced:

The printout indicates that the 5045A’s card reader, central processing unit, and printer
are operating properly.

Press TEST. Verify that the PASS light illuminates. There should be no printer cutput.

4-14. Self Check 2

a.

Load the correct “Seif Check 2" card for 16-pin or 24-pin instrument. This self check pro-
gram is a test of relative accuracy for several modes of voltage and current setup
conditions,

Press TEST. Verify that the PASS light illuminates. There should be no printer output,

4-15, Self Check 3

Note: Self check 3 will not operate with instrument serial numbers 1620A00155 and
below,

Load the correct “Self Check 3" card for 16-pin or 24-pin instruments. This self check
program further exercises the pin driver voltage and current generators.

Press TEST. Verify that the PASS light illuminates. There should be no printer output.

4-16. Part Il: R-Pack Operational Verification Tests

a.

The precision resistor pack (R-Pack HP P/N 05045-60042) is used with special program
cards to gain additional information about individual voltage and current parameters
for each pin of the IC tester. The R-Pack loads each pin of the 1C tester with a precision
1K) resistor. The 24 resistors tie to a common ground point. When testing is performed,
the R-Pack is inserted in the test socket and its ground lead is connected to A30TP25
{marked !}. The R-Pack tests uses the voltage and current generator alongwith the Vand|
Results function to produce a printed output for each pin.

B o s
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4-17. The R-Pack Operational Verification consists of the following tests:

a.

b.

C.

v/l Performance

Analog Accuracy
V/I Results Function

pin Driver C-Current Modes Check

Failure Detect Check

2-18. /1 Performance Check

4-19, This test verifies that the pin driver voitage and current generators along with the V and |

Results function are working properly.

4-20. Remove the Test Head cover.

&.

Set 5045A Front Panel switches to:
START — MAN/HNDLR

ON FAHLURE — HOLD

V and | RESULTS — ON (UP)
PRINTER — ON

Mofe: all of the tests for each program card may be executed automatically by setting ON FAIL-
URE to CONTINUE.

b, Turn on 5045A and load “V/l R-PACK — 24-pin” or “V/I R-PACK — 16-pin’' for 24-pin
or 16-pin instrument, respectively.
Install R-PACK in Test Head socket.

d.  Connect R-PACK ground lead to A30TP25 (marked 1},

4-21. The V/1 R-Pack check consists of four operational modes with a corresponding printout
for each.
4-22, +7Y, +7 mA Mode

a. Press TEST.

b. A printout similar to Figure 4-1 will be produced.

€. All pins should be listed as failing.

d:. the that each pin is listed twice. For example, observe the data for pin24. The “L" in the
printout denotes the programmed value of the voltage or current. The lower fine denotes
that? mA was forced (programmed) and the resultant voltage is 7.05V (1K£) resistors are
loading each pin). The upper line for pin 24 denotes that 7V was applied and the resultant
current was 7.0 mA.

&

- In each printout line, the parameter of importance is the result of the forced current or

aﬁpiiedh voltage. Voltage printouts will always be on the left and current printouts on
the right,

Forthe7V,7 mA printout, make sure that voltage and currentresults for ail pins are within
the foilowing limits.

7V, 7 mA
7V £0.40V (6.60/7.40V)
7 mA £0.40 mA (6.60/7.40 mA)

4-3
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Figure 4-1. Typical printout for R-Pack Test (partial printout)

4-23. 1V, TmA
a. Press ADVANCE TO NEXT FAIL, The “1V, 1 mA” printout will be produced.
b. Examine the voitage and current parameters as done in paragraph 4-22.

c. Verify the following limits for all pins.

1V, TmA
1V +60 mV (0,940/1.060V)
1 mA 260 uA {0.940/1.060 mA)

424, -7Y, -7 mA _

a. Press ADVANCE TO NEXT FAIL. The “-7V, -7 mA” printout will be produced.

b. Examine the voltage and current parameters as in paragraph 4-22. Verify the following
timits for ail pins.

-7V, -7 mA
-7V £40 mV (-7.40/-6.60V)
-7 mA 40 gA {-7.40/6.60 mA)

4-25. -1V, -1 mA
a. Press ADVANCE TC NEXT FAIL. The “-1V, -1 mA” printout will be produced.

b. Examine the voitage and current parameters as in paragraph 4-22.
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c. Verify the following timits for all pins.

-1V, -1 mA
-1V 16 mV (-1.060/-.940V)
-1 mA 160 pA {-1.060/-.940 mA)

4.26. Pin Driver C-Current Modes Check

4-27. This test sets up the pin driver in typical continuous current modes. The continuous cur-
rent function allows for current generators to be turned on independently of the logic state of
the pin under test. In each of the tests, both the Logic 1and Logic 0 current generators are turned
on simultaneously. The resultant output current is the difference between the programmed
Logic 1 and Logic 0 currents.

a. Load “R-Pack C-Current Modes — 24-Pin” or “R-Pack C-Current Modes — 16-Pin” for
24-pin or 16-pin instrument, respectively.

4-28. 7V, 7 mA +12, C-5

NOTE

+12, C-5denotesthat the Logic 1and LogicOcurrentsare +12mA
and -5 mA, respectively. C-5 means that the Logic “0" source is
turned on continuously for -5 mA.

a. Press TEST. The “7V, 7 mA +12, C-5” printout will be produced.

b. Examine the voltage and current parameters as in paragraph 4-22. Verify the following
timits for all pins.

7V £1.1V (5.9/8.1V)
7 mA 1.1 mA (5.9/78.1 mA)

4-29. 1V, 1TmA +2, C -1

Logic. 1 Current Source: +2 mA
Logic 0 Current Source: -1 mA continuous

a.  Press ADVANCE TO NEXT FAIL. The “1V, 1 mA +2, C-1” printout will be produced.
b, Examine the voltage and current parameters as in paragraph 4-22.
c. Verify the following limits for all pins.

TV £0.18V {0.82/1.18)
1 mA +0.18 mA (0.82/1.18 mA)

-30. -7V, -7 mA -12, C+5

';.:L-Ogic 1 Current Source: +5 mA Continuous
Logic 0 Current Source: -12 mA

P'r_ess ADVANCE TO NEXT FAIL. The “-7V, -7 mA -12, C+5” printout will be produced.
b Examine the voltage and current parameters as in paragraph 4-22.
Verify the following limits for all pins.

~INVEETTV (-8.1/5.9V)
-7 mA- 1.1 mA (-8.1/-5.9) mA)
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4-31.

4-32.

-1V, 1 mA -2, T+1

Logic T Current Source: +1 mA Continuous
Logic 0 Current Source: -2 mA

Press ADVANCE TO NEXT FAIL. The “-1V, -1 mA -2, C+1” printout will be produced.
Examine the voltage and current parameters as in paragraph 4-22.

Verify the following limits for all pins.

<V .18 (-1.18/-0.82V)
-1 mA £.18 (-1.18/-0.82 mA)

Failure Detection Circuitry Check

4-33, The failure detection circuitry check verifies that the tester can indicate failing condi-
tions for IC’s under test. Failing voltage and current conditions are set up with the R-Pack. Source
and load parameters are tested for each pin. The four tests are as follows:

Test 1 Even Pins “Source” Logic 1

Odd Pins “Load” Logic 0

Test 2 Even Pins “Load” Logic 0

Odd Pins “Source” Logic 1

Test 3 Even Pins ‘“‘Load” Logic 1

Qdd Pins “Source” Logic 0

Test 4 Fven Pins “Source” Logic 0

Odd Pins “Load” Logic 1

Set 5045A front panel switches as in paragraph 4-20 except;

ON FAILURE — CONTINUE
V and | RESULTS — OFF (Down)

Remove R-Pack from the test socket.

Load “R-Pack Fail Detect Check — 24-Pin” or “R-Pack Fail Detect Check — 16-Pin” for
24-pin or 16-pin instrument.

Press TEST. PASS light should illuminate and no printout will be produced.
Install R-Pack in test socket and connect ground lead to A30TP25 (marked ).

Press TEST. Printout should begin. For all four tests, verify that every pin is listed in the
FAIL PIN information. For 16-pin instruments, pins 1-16 should fail. For 24-pin instru-
ments, pins 1-24 should fail. If any pin is not listed in any or all of the tests, then there may
be a problem with the failure detect circuitry for that pin. If this occurs, reinsert the
R-Pack and run the test again. If problem still occurs refer to Troubleshooting, Section
VL

4-34, Successful completion of R-Pack Tests 1, 2, and 3 along with positive self check results
indicates that with high probability the 5045A Digital IC Tester is functioning properly. For acom-
plete verification of all 5045A published specifications, the Performance Test must be executed.
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HEWLETT-PACKARD MODEL 5045A

Test Performed

IC TESTER Date

SERIAL NO.

DESCRIPTION

CHECK

6.

Self Check 1

self Check 2

Seif Check 3

v/l R-Pack

R-Pack C-Current Modes

R-Pack Fail Detect Check

NOTE: Tests 4, 5, 6 printout tapes should be fastened to this Test Card.
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4-35. PERFORMANCE TEST

4.36. The 5045A Performance Test, outlined in Table 4-2 is used to verify that all operational
modes of the IC tester are functioning correctly. In addition, all voltage and current specifica-
tions are verified. This Performance Test may be used for incoming inspection, periodic certifica-
tion, troubleshooting and post-repair verification.

Tahble 4-2. Performance Test Outline

DAC Reference Level
V Zero, V Gain
| Zero, | Gain

1. Analog Voltage Check

Part | Hi, Lo Range
Part !l Logic Levels

. Analog Current Check-

Low Range
200 mA Range
Continuous Current Modes

IV, Cross Talk
Part 1, |l

V. Failure Detection Circuitry Check

Vi V and | Results Check

Voltage
Current
V/1 Offset

Vil Fast Edge Check

Pos Rise Time
Neg Rise Time

VIIL, Relays Check
IX. Op Code Check

X _ Printer Check

Xl Automatic IC Handier Signals Check {Optional}

4-7
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4-37. DAC ADJUSTMENT CHECK

4-38. The “DAC Adj Check” test verifies proper alignment of the A11 Reference Level Gen-
erator {DAC). This procedure may be deleted if an alignment has just been performed,

a. Remove test head cover. Tilt up the front portion of the cover (the cover hinges at the
rear.

b. Attach DVM ground lead to A30 TP25 (marked i}. Remove R-Pack if instailed.

c. Setfront panel switches as follows:

START — MAN/HNDLR
ON FAILURE — HOLD

V and | RESULTS — DOWN
PRINTER — ON

d. Load “DAC Adjust CHECK"

4-39. Test 1: DAC REF 7.5V

4-40. This test verifies that the DAC reference level is correct.
a. Press TEST. The “DAC REF 7.5V" printout will be produced.
b. Measure voltage on TP8.

c.  Verify the following limits of 7.5V;ﬁ{mv.
+ig

4-4%. Test 2: -V Zero 2 OV

4-42. This test verifies correct zero offset for the -V Level Generator.

a. Press ADVANCE TO NEXT FAIL. The “-V Zero 2 O0V” printout will be produced,

b. Measure voltage on TP8.

c. Verify the following limits of 0.00V £10 mV.

4-43., Test 3: +V Zero 2 6V
4-44, This test verifies correct zero offset for the +V Level Generator.

a. Press ADVANCE TO NEXT FAIL. The +V Zero 2 0V printout will be produced.

b. Measure voitage on TPS.

c. Verify the following limits of .00V =10 mV.

4-45. Test 4: “+6.5V Logic 17
4-46. This test verifies the +6.5Y Gain adjustment of the +V Level Generator.

a. Press ADVANCE TO NEXT FAIL, The “+6.5V Logic 1”7 printout will be produced.

4-8
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. Measure voltage on TP8.

4 o Verify the following limits of +6.5V £10 mV.

4-47. Test 53 “+6.5V Logic 0

4-48, This test vetifies the +6.5V Gain adjustment of the -V Level Generator.

2. Press ADVANCE TO NEXT FAIL. The “+6.5V Logic 0” printout will be produced
b. Measure voltage on TP8.

¢, Verify the following limits of +6.5V £10 mV.

4-49. Test 6: -6.5V Logic 1

4-50. This test verifies the -6.5V Gain adjustment of the +V Level Generator.

a. Press ADVANCE TO NEXT FAIL. The “-6.5V Logic 1 printout will be produced.

b. Measure voltage on TP8.

c. Verify the following limits of -6,5V 10 mV.

451 Test 7: -6.5V Logic 0

4-52. This test verifies the 6.5V Gain adjustment of the -V Level Generator.
a. Press ADVANCE TO NEXT FAIL. The ““.6.5V Logic 0” printout will be produced.

b. Measure voltage on TP8.

¢ Verify the following limits of -6.5V +10 mV.

4;_-53.!. Test 8: Current Gen, +10 mA

54 '3:__-This test verifies proper gain for the -+l Level Generator. Switch meter to current mode.

; '.; Press ADVANCE TO NEXT FAIL. The “Current Gen. +10 mA” printout will be produced.
:'Measure current at TP8.

- Vér:ify the following limits of 10 mA £.6 mA.

Test 9: Current Gen, -10 mA

...:This. tést verifies proper gain for the -I Level Generator.

Press ADVANCE TO NEXT FAIL. The “Current Gen. -10 mA” printout will be produced.
:Mfasure current at TP8.

erify the following limits of -10 mA =.6 mA.
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4-57. Test 10: -+ Zero, +10 yA

4-58. This test verifies proper zero offset for the +l Leve! Generator.
a.  Press ADVANCE TO NEXT FAIL. The “t Zero +10 uA” printout will be produced.
b, Measure current at TP8.
€. Verity the foliowing limits of +10 A +5 yA.

4-59. Test 11: -f Zero, -10 uh

4-60.  This test verifies proper zero offset for the -1 Level Generator.

3. Press ADVANCE TO NEXT FAIL. The “I Zero -10 uA” printout will be produced.
b.  Measure current at TPS.
c. Verify the following limits of -10 pA +5 yA.

4-61. If all limits have been satisfied for all 11 tests then the AT1 Reference Levei Generator
(DAC} is properly aligned. Perform the complete A11 adjustment procedure as described in
Section V, if any of the tests failed.

4-62. Analog Voltage Check

4-63. The Analog Voltage Check is a verification of the accuracy of programmed voltage levels,
The test is divided into two parts.

a. Part!

+7.5V, Pos High Range High End Logic 1
+1.9V Pos High Range Low End Logic 1
1.8V Pos Low Range High End Logic 1
+0.1V Pos Low Range Low End Logic 1

-7.5V Neg High Range High End Logic 0
-1.8V Neg High Range Low End Logic 0
-1.8V Neg Low Range High End Logic 0
-0.1V Neg Low Range Low End Logic 0

b, Part i}

+5V Logic 1
+5V Logic 0
-5V Logic 1
-3V Logic 0
+1V Logic 1
+1V Logic 0
-1V Logic 1
-1V Logic 0

4-64. The following graph shows the breakdown of the IC Tester’s High and Low Voltage
Ranges. The & marks denote the voltages checked in Part I. “0” marks denote voltages checked

in Part I,
NEG Hi RANGE NEG L0 RANGE POS LO RANGE POS HI RANGE
av v +0.1V +1.8V +5Y
}L By \A i-ksv Y -ﬂ,kvl A/ 1V i El\.gv r{ |
-755\: v1.8i5\" alv 187y +7.i;v
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4-65, Partl

; 2. Set front panel switches as in paragraph 4-38.
b. Load “Analog Voltage Check Part 1"
c. Press TEST.

4-66. Test 1: +7.5V Pos High Range, High End
Measure voltage on Test Points 1-24.
b. Verify the following limits of +7.5V £25 mV for ail pins.
4-67. Test 2: +1.9V Pos High Range, Low End

Press ADVANCE TO NEXT FAIL.
b, Measure voltage on Test Points 1-24.
c. Verify the following limits of +1.9V £25 mV for all pins.

4-68. Test 3: +1.8V Pos Low Range High End

Press ADVANCE TO NEXT FAIL.

b, Measure voltage on Test Points 1-24.

¢, Verify the following limits of +1.8V £15 mV for all pins.

" 4-69. Test 4: +0.1V Pos Low Range, Low End

Press ADVANCE TO NEXT FAIL.
‘b.  Measure voitage on Test Points 1-24.
C. Verify the following limits of +0.1V £15 mV for all pins.

. &70. Test5: -7.5¥ Neg High Range, High End

a. - Press ADVANCE TO NEXT FAIL.
b, "Measure voltage on Test Points 1-24.

Verify the following limits of -7.5V £25 mV for all pins.

Test 6: -1.9V Neg High Range, Low End

Press ADVANCE TO NEXT FAIL
: Measure voltage on Test Points 1-24,

Verify the following limits of 1.9V £25 mV for all pins.

Test 7:-1.8V Neg Low Range, High End

Press ADVANCE TO NEXT FAIL.
asure voltage on Test Points 1-24.

.j__nfy the following limits of ~1.8V 15 mV for ali pins.
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4-73. Test 8: -0.1V Neg Low Range, Low End

a. Press ADVANCE TO NEXT FAIL,
b.  Measure voltage on Test Points 1-24.

. Verify the following limits of -0.1V =15 mV for all pins.

4-74. Part
4-75. Voltage Limit Verification for Pos and Neg Logic Modes,

a. Load “Analog Voltage Check Part 117,

4-76, Test 13 +5V Logic 1

Press TEST.
b. Measure voltage on Test Points 1-24.
¢.  Verify the following limits of +5V +25 mV for all pins.

4-77. Test 2: +5V Logic 0

Press ADVANCE TO NEXT FAIL.
b. Measure voltage on Test Points 1-24.
¢ Verify the following limits of +5V £25 mV for all pins.

4-78. Test 3: -5V Logic 1

Press ADVANCE TO NEXT FAIL.

b. Measure voltage of Test Points 1-24.

¢.  Verify the following limits of -5V £25 mV for all pins.

4-79. Test 4: -5V Logic 0

Press ADVANCE TO NEXT FAIL.

b. Measure voltage on Test Points 1-24.

c.  Verify the following limits of -5V £25 mV for all pins.

4-80. Test 5: +1V Logic 1

a. Press ADVANCE TO NEXT FAIL.

b.  Measure voltage on Test Points 1-24.

c. Verify the following limits of +1V 15 mV for all pins.

4-81. Test 6: +1V Logic 0

a.  Press ADVANCE TO NEXT FAIL.
b. Measure voltage on Test Points 1-24.

C.  Verify the foilowing limits of +1V £15 mV for all pins,

412
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4.82, Test 7: -1V Logic 1
2. Press ADVANCE TO NEXT FAIL.
b. Measure voltage on Test Points 1-24.

¢ Verify the following limits of -1V £15 mV for all pins.

4-83. Test 8: -1V Logic 0
a. Press ADVANCE TO NEXT FAIL.

L. Measure voltage on Test Points 1-24,

c.  Verify the foilowing limits of -1V £15 mV for all pins.

4-84. Analog Current Check

4-85. The Analog Current Check is a verification of the accuracy of programmed currentlevels.
The test is divided into three parts.

' 4-86. Part I — Low Current Range

+£20 mA
+2.6 mA
+2.4 mA
10 pA

4-87. Part Il — High Current Range
: +200 mA

4-88. Part HI

a. Continuous Current Modes
. %100 mA
- +20 mA

T2 mA

+10 uA

~b. Voitage Verification for Current Modes
9. The following graph shows the breakdown of the IC Testers High and Low current ranges.

e A !'-narks denote the currents checked in parts 1 and 2. The “o marks are for currents
_ked in part 3 (contindous modes).

NEG Hi RANGE NEG LO RANGE PGS £O RANGE . POS 14t RANGE

w%_A"Z“‘"A rz.imA A +ZmA +2.6mA +100mA

- 26ma % 2mA F0pA Yt24 + i

& A WA >aé| ouh ATAI 20mA )
-2.5mA 0 +2.5mA i

+208mA

‘1 — Analog Current Check Low Range
t up DVM to measure DC current.
onnect ground level to TP25 {marked 1},

oad “Analog Current Check Low Range”.
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4-91. Test 1: +20 mA

a. Press TEST.
b. Measure current on Test Points 1-24,

¢, Verify the following limits of 20 mA £1.2 mA for all pins.

4-92, Test 2: +2.6 mA

Press ADVAMCE TO NEXT FAIL.
bh. Measure current on Test Points 1-24.

c.  Verify the following limits of 2.6 mA £0.4 mA for all pins.

4-93, Test 3: +2.4 mA

Press ADVANCE TO NEXT FAIL.
b. Measure current on Test Points 1-24.
c.  Verify the following limits of 2.4 mA 10.14 mA for all pins.

4-84, Test 4: +16 pA

Press ADVANCE TO NEXT FAIL.
h. Measure current on Test Points 1-24,

¢. Verify the following limits of 10 uA £10 A for all pins.

4-95, Test 5: -20 mA

Press ADVANCE TO NEXT FAIL.
b. Measure current on Test Points 1-24.

c.  Verify the following limits of -20 mA £1.2 mA for ail pins.

4-96, Test 6: -2.6 mA

Press ADVANCE TO NEXT FAIL.
h. Measure current on Test Points 1-24,

c. Verify the following limits of -2.6 mA 0.4 mA for all pins.

4-97, Test7: -2.4 mA

Press ADVANCE TO NEXT FAIL

b. Measure current on Test Points 1-24,

4-98. Test 8: -10 pA

a.  Press ADVANCE TO NEXT FAH.
b.  Measure current on Test Points 1-24.

c.  Verify the following limits of =10 uA 210 A for ail pins.

Verify the following limits of -2.4 mA £0.14 mA for all pins.

=
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4-99. Analog Current Check 200 mA Range

4-100.

The 200 mA ranges are checked with a separate test due to the maximum available cur-

rent restrictions of the IC Tester, For any one pin setup condition, the total current from either
positive or negative current generators may not exceed 600 mA. The test is organized so that
only one pin is set up at any one time. The setup condition moves sequentially from pin 1to 24
each time the ADVANCE TO NEXT FAIL button is pushed. Pin 1 is set up by pressing TEST.

a.

b.

- 4-101.
4102,

Load “Analog Current Check 200 mA Range”.

Press TEST.

Measure current at TP1.

Verify the following limits of +200 mA 12 mA on pin 1.

Press ADVANCE TO NEXT FALL to step test to pin 2. For each step, verify the following
limits of -+200 mA 12 mA,

After TP24 has been checked, the -200 mA test begins with TP1. Again press ADVANCE
TO NEXT FAIL to step through all 24-pins. The spec for the -200 mA test is -200 mA
+12 mA.

Continuous Current Modes

The continuous current function allows the current generators to be turned on inde-

“pendent of the logic state, in each of the tests, both the Logic 1 and Logic 0 current generators
are turned on simultaneously. The resuitant output appearing at the test points is the difference

between the positive and negative programmed current fevels. The tests are divided between
three program cards as follows:

Card 1 Pins 1-8

~Card 2 Pins 9-16
- Card 3 Pins 17-24

& . For any particular test checkpoint, the 8 pins will have different current setups. Refer to
Table 43 for the expected outputs and limits.

NOTE

For 16-pin instruments, use the program for modes 1-8 and
17-24. Ignore references to pins 9-16.

v ea_su_r_e current on Test Points 1-8.

-éf_i_..\‘y.currents according to Table 4-3 Test 1.

SQADVANCETC>N£XIFAK.
E_ii?ure current on Test Points 1-8.

fy-currents according to Test 2,
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4-107. Continue for remaining tests by pressing ADVANCE TO NEXT FAIL. For each test, verify
the currents for Test Points 1-8 by referring to Table 4-3 and the appropriate test number,

4-108. Continuous Current Modes 9-16

Load “Pindriver C-Current Modes 9-16".

b. Proceed as in paragraph 4-104 above making reference to pEn's 9-16 in Table 4-3,

- 4109, Continuous Current Modes 17-24

Load “Pindriver C-Current Modes 17-24".
b. Proceed as in paragraph 4-104 above making reference to pins 17-24 in Table 4-3.

4-110, Voitage Verification for Current Modes

4-111. This test is a verification of programmed voltage modes for continuous current pin driver
setups.

4-112, Use the same procedure and equipment as outlined in paragraphs 4-104 through 4-109
except that voltages will be measured instead of currents. The approximate voltage magnitude is
7 volts. Refer to Table 4-4 for correct voltage levels. Note that for each program card, tests 1
through 4 are programmed for +7V +25 mV. For tests 5 through 8, the level is -7V £25 mV.

Table 4-3, Pindriver C-Current Modes (Current)

Pin Number Test Number
Card Card Card
-8 9-16 17-24 1 2 3 4 5 6 7 8
12 910 1718 +100 mA +20 mA +2 mA +10 A =100 mA -20 mA -2 mA -1 pA
’ ’ ' F/-4B mA | H/-36 mA | +/-52 mA |20, <10 pA | H/-IB mA | /36 mA | H/-.52 mA | <20, 10 pA
34 1112 19.20 +20 mA +20 mA +10 uA =100 mA =20 mA -2 mA -10 #A +100 mA
' ’ ! +/-3.6 mA | +/-32 mA |[+20, 10 uA | +/-T8 mA | H/-36mA | H/-52 mA | -20 H10 pA ] +/-TB mA
56 1314 2127 +2 mA +10 uA -160 mA <20 mA -2 mA -10 wA +100 mA +20 mA
' ! ’ 47252 mA 20, 210 pA | /-8 mA | H-3 8 mA L A/ 52 mA | -20, HT10 pA | /-8 mA | H/-3.6 mA
78 1516 2324 +30 pA =300 mA -20 mA -2 mA <10 uA +100 mA +20 mA +2 mA
’ ! TR0, -0 uA | /1B mA | H/-36 mA | /52 mA 1220, +T0 A A1 mA | /36 mA | H/452 mA

Table 4-4. Pindriver C-Current Modes (Voltages)

Pin Number Test Number
ciododl T a [ s [ s |6 | 7]
1,2 9,70 17,18 +7V +7V +7V +7V -7V -7V -7V -7V
3,4 1,12 19,20 +7V +7¥ 7V -7V 7Y Y -7V +7V
56 1314 21,22 +7V +7V A% -7V -7Y A% +7V +7V
7,8 1516 23,24 +7V -7V -7V -7V -7V +7V +7V +7V

Nate: +/-25 mV limits for ail.
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4-114. The Cross Talk tests verify that the accuracy of programmed voltage and currentsis with-
in specification when cross talk conditions are set up on the Reference Level Generators and the

individual pindrivers.

4-115. Cross Talk Part 1

Set front panel switches as in paragraph 4-38c.
Connect DVM ground lead to TP25 (marked }}.

oo

Connect DVM Positive lead to TP7.

0

d.  Load “Cross Talk Part 1”.

4-116. Test 1: TV -l
Press TEST.
b. Verify the following limits of 7.5V £25 mV on TP7.
4117, Test 2: +V -]

a. . Press ADVANCE TO NEXT FAIL.
b. Verify the following limits of 7.5V +25 mV on TP7,

4-118. Test 3: +V -+

“a.  Press ADVANCE TO NEXT FAIL,
b.  Verify the following limits of 7.5V £25 mV on TP7.

4119 Test 4: +V +i

. Press ADVANCE TO NEXT FAIL.
" Verify the following limits of 7.5V %25 mV on TP7.

_Test 5 -V 4]

Press ADVANCE TO NEXT FAIL.

T_est ;6'2. =V -+

P’rgss ADVANCE TO NEXT FAIL,

est7: -V, -

s ADVANCE TO NEXT FAIL.

_Ver_ify the following limits of -7.5V #25 mV on TP7.
Verify the following limits of -7.5V +25 mV on TPY.

erify-the following limits of -7.5V =25 mV on TP7.
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4-18

4-123.

4-124,

4-125.

4-126.

4-127.

4-128.

4-129,

4-131.

4-132%

Test &: -V -

Press ADVANCE TG NEXT FAILL.
Verify the following limits of -7.5V £25 mV on TP7.

Set up DVM to measure current {approx. 2 mAj.

Connect ammeter positive lead to TP7Z.

Ground iead remains on TP25 {marked |}.

Test 9: +1 +Y

Press ADVANCE TO NEXT FAIL.
Verify the following limits of 2 mA £0.12 mA at TP7.

Test 10: +1 +V

Press ADVANCE TO NEXT FAIL.
Verify the following limits of 2 mA £0.12 mA at TP7.

Fest 112 +1 -V

Press ADVANCE TO NEXT FAIL
Verify the following limits of 2 mA £0.12 mA at TP7.

Test 12: +f -V

Press ADVANCE TO NEXT FAIL.
Verify the following limits of 2 mA =0.12 mA at TP7.

Test 13: « -V

Press ADVANCE TO NEXT FAIL.

Verify the following limits of -2 mA £0.12 mA at TP7.

Test 14: -1 -V

Press ADVANCE TO NEXT FAIL.

Verify the following fimits of -2 mA £0.12 mA at TP7.

Test 15: ~F +V

Press ADVANCE TO NEXT FAIL.

verify the following limits of -2 mA £0.12 mA at TP7.

Test 16:-§ +V

Press ADVANCE TG NEXT FAIL.

Verify the following limits of -2 mA £0.12 mA at TP7.

R e s S
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4-133. Cross Talk Part 11

a. SetDVM to measure voltage {approx. 7.5V). Connect DVM ground lead to TP25 (marked
{11, Load “Cross Talk Part 1",

b. Press TEST. Printer output should be similar to that below:

Measure voltage on indicated Fail Pins. Voltage should be +7.5V +25 mVv.
d. Press ADVANCE TO NEXT FAIL. Printer output should be similar to that below:

~e. Measure voltages on indicated Fail Pins. Voitage should be +7.5V 225 mV,
Press ADVANCE TO,NEXT FAIL. Printer output should be similar to that below:

Measure voltage on indicated Fail Pins. Voltage should be +7.5V %25 mV.,
- Press ADVANCE TO NEXT FAIL. Printer output should be similar to that below:
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i. Measure voltage on indicated Fail Pins. Voltage should be +7.5V £25 mV.
j.  Press ADVANCE TO NEXT FAIL. Printer output shouid be simitar to that below:

k. Measure voltage on indicated Fail Pins. Voltage should be +7.5V £25 mV.
[.  Press ADVANCE TO NEXT FAIL. Printer output should be similar to that below:

m. Measure voltage on indicated Fail Pins. Voltage should be +7.5V Z25 mV,

4-134. Failure Detection Circuitry Check

4-135. The Failure Detection Check verifies that a failing device under test can activate the
5045A’s failure circuitry. The test uses a precision resistor package (HP P/N 05045-60042) to set
up failing conditions for voltage and current. Source and load parameters are tested for each pin.
The tests are as follows:

Test 1 Even Pins “Source’ Logic 1
Odd Pins “Load” Logic 0

Test 2 Even Pins “Load” Logic 8
Odd Pins “Source” Logic 1

Test 3 Even Pins “Load” Logic 1
Qdd Pins “Source” Logic 0

Test 4 Even Pins “Source” lLogic 0
Odd Pins “Load” Logic 1
a. Set 5045A front panel switches as in paragraph 4-38 c. except:
ON FAILURE — CONTINUE
b. Load “R-Pack Fail Detect Check 24" or “R-Pack Fail Detect Check 16” for 24-pin or 16-pin
instrument, These programs are included in the Operational Verification Card Set. Press

TEST. PASS light should illuminate and no printout will be produced. Note: R-Pack is not
installed for this part of the test,
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c.  Now install R-Pack in test socket and connect ground lead to TP25 {marked !). Secure
R-Pack with locking lever. Press TEST. Printout should begin. For all four tests, verify that
every pin is listed in the FAIL PIN information. For 16-pin instruments, pins 1-16 should
fail. For 24-pin instruments, pins 1-24 should fail. If any pin is not listed inany or all of the
tests, then there may be a problem with the failure detect circuitry for that pin. If this
occurs, reinsert the R-Pack and run the test again, If problem still occurs, refer to Trouble-
shooting in Section VIiL

4-136. V AND | RESULTS — VOLTMETER/AMMETER PRINTOUT CHECK

4-137. This test verifies that the V and | RESULTS printout feature is working properly. The volt-
age specification is verified by applying an external voltage standard to each of the pins and ob-
serving the computed prinout. The current specifications check uses the Resistor Pack {also used
in part V). A known currentis produced by applying a specified voltage across each 1K resistor in
the R-Pack. The resultant current is then computed and printed by the tester. The last part of the

v/] check verifies that the voltmeter circuity has minimum offset.

CAUTION

Always adjust the power supply to the approximate test range
before applying to the IC tester. Damage to the 5045A may result
if voltage magnitudes exceeding 7V are applied to the Test Head.

"4138. Voltage Printout Feature

CAUTION AGAIN

Do not connect the power supply untiil the correct voltage is set
up. Damage to the IC Tester may result if excessive voltage, is
applied to the Test Head pins.

© a. Turn on power supply and set voltage to +4.99V £5 mV, Connect negative (-} side to A30
~ o TP25 ().

~Install R-Pack in the 24 pin Test Head socket. Do not connect the black ground lead at
_this time.

‘Set Front Panel Switches as follows:

START — MAN/HNDLR
ON FAIL =~ Hold

" Yand | RESULTS — OFF (DOWN)
“Printer ~ ON

* Load “V/1 Results Voltage Check 16" or “V/I Results Voltage Check 24", Make sure that
-the correct program card is used (16-pin ar 24-pin version).

- Press Test, The “+4.99 Setup” printout will be produced.

S:.qnnfact Power Supply Positive lead {+) to R-Pack black ground lead.

Measure Voltage on TP8 and adjust Power Supply as necessary to produce 5.000V 5 mV.
Setv and | RESULTS — ON (switch UP).

. 5V Verification

fess ADVANCE TO NEXT FAIL.
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b. A printout similar to the following will be produced {partial printout).

MNOTE

Each pin number has two iistings. Voitage levels are
listed on the leftside of the printout. All parameters con-
taining “L” should be ignored. In this test, only the lower
printout for each pin is of importance,

¢.  For each pin, verify that the printout reads:

5V +£.03V (4.97V, 5.03V)
LORY (‘_ﬁfﬁé;i’jfi'.arggt}

4-148. V/1 -5V Verification

Disconnect Power Supply teads.
b. Set:

V AND | RESULTS — OFF (DOWN)

Press ADVANCE TO NEXT FAIL. The “-4.99V setup” printout will be produced.

d. Connect Power Supply leads so that -4,99V is applied to the R-Pack black lead.

e. Measure Voitage on TP24. If necessary, adjust Power Supply to produce -5.00V +5 mV
on TPS. PR

£ Ses:
Vand | RESULTS — ON {UP)
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g. Press ADVANCE TO NEXT FAIL — wait for printout.
h. Observe voltage printout for each pin.

i, For each pin, verify that the printout reads:
ey (m‘{'.‘?éi\fj -S04
-5V =03V (-4.97V, -5.03V)

4-141. ¥/l +1V Verification

a. Disconnect Power Supply leads.

b, Set:
V AND | RESULTS ~ OFF (DOWN)

Printer — ©Fe O AJ
Press ADVANCE TO NEXT FAIL. The “+0.99 Setup” printout will be produced.
d.  Connect Power Supply leads so that +0.99V is applied to the R-Pack black lead.

e. Measure voltage on TP8. If necessary, adjust Power Supply to produce +1.00V £5 mV
on TP8.

f. Set:
YV AND | RESULTS — ON (UP)
g.  Press ADVANCE TO NEXT FAIL — wait for printout.

Observe voltage printoyt for each pin.

i.  For each pin, verify that the printout reads:
+1V £.02v (+0.98, +1.02}

:"4—14_2. V/E - 1V Verification
Disconnect Power Supply leads.

Set: ‘
V AND | RESULTS — OFF (DOWN;

Printer — OFF

.~ ‘Press ADVANCE TO NEXT FAIL. The “-0.99 Setup” printout will be produced.
Connect Power Supply leads so that -0.99V is applied to the R-Pack black lead.

: ?fi’easure voltage on TP8. If necessary, adjust Power Supply to produce -1.00V 5 mV on
P8.

Set:

V AND | RESULTS — ON (UP)

Press ADVANCE TO NEXT FAIL — wait for printout.
bserve voltage printout for each pin.

or each pin, verify that the printout reads:

-1V .02V (-0.98, -1.02)
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4143, V¥/1 Results Current Check

Disconnect Power Supply from Test Head. D

b, Turn off 5045A.
¢.  Leave R-Pack instailed in test socket and connect R-Pack black lead to A30 TP25 ().

4184, V/1 7 mA Verification
Turn on 5045A.

b. Load “V/l Results Current Check 16” or “V/I Results Current Check 24”. Make sure that
the correct program card is used (16-pin or 24-pin version).

c. Set:
V and | RESULTS — ON {UP)

Printer — ON
d. Press TEST.

e. A printout similar to the following will be produced (partial printout).

WERETE.

i
ThH

SECER RIS
Pl
L T
P
PR
LT
TR A

MNote

Each pin has two listings. The only parameter of interest
is the top current printout {right column). Ignore the
information in the left column. Also, ignore the right-
column current containing the “L”.

Verify that the current printout for each pin reads 7 mA
+0.45 mA (6.55/7.45).
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4-145. ¥/1 -7 mA Verification

Press ADVANCE TO NEXT FAIL.

a. :
b. A printout similar to that obtained in paragraph 4-144e will be produced.
c. Observe current printout for each pin (as in paragraph 4-144e), i
d.  For each pin, verify that the printout leads -7 mA £0.45 mA {~6.55/-7.45).

4-146. V/§ OFFSET CHECK

Load “V/1 OFFSET CHECK 16" or “V/1 OFFSET CHECK 24”. Make sure that the correct
program card is used (16-pin or 24-pin version). REMOVE R-PACK.

b. For 16-pin instruments, pins 6 and 7 should be shorted together with a short length of
wire. The short may be mounted in the 24-pin test socket.

4-147. V/I Pos Oifset

Press TEST. .
A printout similar to that in paragraph 4-144e will be produced.
Observe voitage {left column) for each failed pin (as in paragraph 4-144e).

o om

d. For each failed pin, verify that the voltage printout reads:

0.00V £10 mV (-.01, .01)

| 4-148. V/1 Neg Offset Check

Press ADVANCE TO NEXT FAIL.
b. -Observe voltage {left columnj printout for each failed pin (as in paragraph 4-144e). P e = . e

='i“".'or each failed pin, verify that the voltage printout reads:
0.00 +10 mV (-.01, .01
9. "Fa_st Edge Check

50 T;h'e' Fast Edge Check is a verification of positive and negative rise times foranalog voltage
fz_i_s_'._-bemg applied to the 1C under test. If during the check, the FAIL famp illuminates and a
tout occurs, press TEST twice to continue, This is usually caused by shorting two pins together. st

2t the. 5045A front panel switches as in paragraph 4-38c.
oad “Pos Fast Edge Check”,

nsert R-Pack in test socket and connect ground lead to A30 TP25 {marked |}. Also con-
eCt scope ground to A30 TP25 (marked !).

scilloscope Setup:

Single'Trace: CH A
Trigger-Slope: POS

Vertical: 0.1V Div with 10X Probe
Horizontal: 0.1 usec/div

Mote
-~ The display for this fast waveform will be easier to examine with
- the use of a viewing hood.
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Connect scope probe to A30 TPT.
Press TEST. The TEST Light should ifluminate and there should be no printer output.
Observe the scope display and compare to Figure 4-2.

Rise time; -2V to +2V; 120 nsec max
Overshoot: Less than 0.8V

Move the probe to TP2 and again observe the waveform. Repeat this for all pins. Note
that on 16 pin instruments, TP9 through TP16 wili have no output and should not be
observed.

Load “Neg Fast Edge Check”.
Change scope trigger to Neg slope.
Press TEST.

Observe the waveform as done in the Positive Fast Edge Check. Compare the scope dis-
plays to Figure 4-3.

Fall Time; +2V to -2V: 120 nsec max
Overshoot: less than 0.8V

Figure 4-2. Fast Edge Check (Positive) Figure 4-3. Fast Edge Check (Negative)

A
Figure 4-4. Positive Edge .1V Div/.1 usec Figure 4-5. Negative Edge .1V Div/.1 psec

4-26
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4-151. Fast Edge Signals for Extended Test Heads

4-152. The Fast Edge signals for test heads using the tongue extender cables are slightly altered.
Figures 4-4 and 4-5 are typical waveforms expected after the positive and negative fast edge
checks.

4-153. Relays Check

4-154. The Relays Check insures proper operation of the test head grounding and bypass capa-
citor relays. :

a.  Set5045A front panel switches as in paragraph 4-38c. Note: make sure that the ONFAIL- . e B s
URE switch is in the “HOLD” position. oo . e

b. Load appropriate “Relays Check” magnetic card; 16-PIN for a standard instrument or
24-PIN for an Option 024 instrument. Printer output should be one of the following:

MELHYE
c. Press TEST. Printer output should be as follows:
(16-pin)
ok TEETS
5 FAl
LER
I

d.  Press ADVANCE TO NEXT FAIL. Printer output should be as follows:

4-27"
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f.  Press ADVANCE TO NEXT FAIL. Printout output should be as follows:

{16-pin)

g. Press ADVANCE TO NEXT FAIL, Printer output should be as follows:

{(16-pin final check) (24-pin)
TEST:
& FHIL
CORRELT I
I
mTHTE (2101
L HIL FIH: &
h. Press ADVANCE TO NEXT FAIL. Printer output should be as follows:
TEET:
FRIL &
CURRELD il
FIM
STRTE 1:1d itiid
FAIL FPIins
i, Press ADVANCE TO NEXT FAIL. Printer output should be as follows:

(24-pin)
TELT: il
FHIL 1 i
COREECT 11 HER R
FIH
STHTE fxiiififfliiiid
FALL #IM:
j.  Press ADVANCE TO NEXT FAIL. Printer output should be as follows:

{24-pin}

428
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4-155. Op Code Check
4-156. The Op Code Check verifies program capabilities for logic and arithmetic functions
within the Arithmetic Logic Unit of the 5045A%s CPU.
a. Set front panel switches as in paragraph 4-38c.
b. Load “OP CODE CHECK".
Press TEST.
PASS light should illuminate and there should be no printer output.

4-157. Printer Check

2. Set front panel switches as in paragraph 4-38c.
b. Load “Printer Check”.
Press TEST. The following printout will be produced:

Labd T 0
Lot

‘¢.  Check vertical print spacing. Ideal spacing should be about 6 characters per inch. If ad-
justment is necessary, refer to printer adjustments (Paragraph 8-40i).

4-158. Automatic IC Handler Signals Check (Optional)

159, Control signals for automatic [C handlers are generated by circuitry within the 5045A
IC Tester. The following procedure is a verification of the timing relationships for these signals.

0. “The test requires the use of a known good TTLIC and its corresponding Pass/Fail Program
d. The 7400 Quad Nand gate is recommended. This IC is used to test the PASS, FAIL CONTI-
Y, and FAIL FUNCTION signals,

;" Iorder to gain easy access to the signal lines, a test cable should be used. The test cable
ector and pin-out is listed below.

- Cable

The test cable is made up of connector (HP Part Number 1251-0142) or Amphenol
ith test wires connected as follows: '
“EOT — Pin 2
“FAIL CONT — Pin 1
FAIL FUNCTION — Pin 11
“PASS — Pin 9
GND — Pin 6, 13

4-29
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4-164.
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Procedure
_Hoak up handler control test cable to rear of 5045A. Connect scope CH A to the
EOT line. Set up scope as follows:
Trigger: CH A, Negative Slope
Vertical: — 2V/div
Horizontal:— 10 msec/div

Ground: Connect to pin 6 or 13 on )15 cable

Set 5045A Front Panel switches as follows:

START — AUTO

ON FAHLURE — END

V and | RESULTS — OFF (DOWN)
PRINTER — OFF

Turn on 5045A and install 7400 1C (or equivalent} in the test head socket. (The 20-pin
adapter must be used.)

Load the test program.

Adjust scope trigger until the ECT signal stabilizes. Using the horizontal position control,
move the signal so that beginning of trace is ina convenient [ocation. Verify thatthe EOT
signal is low for about 65 ms (see Figure 4-6).

Connect the CH B probe to the PASS line. Compare the signal to thatshown in Figure 4- .
Verify that the PASS signal goes high after 30 ms 5 msec (referenced to beginning of EOT

frace;.

Lift the test 1C so that the front panel “CONT” light flashes. (The “FAIL” light will also
flash.)

Connect the CH B Probe to the FAIL CONT line (pin 1 on the J5 cable}. Compare the sig-
nal to that shown in Figure 4-6. Verify that the FAIL CONT signal goes high after 30 msec
+5 msec (referenced to beginning of EOT Trace].

Reinsert the test IC in the test head socket. Connect the CH B Probeto the FAILFCN line
{pin11on the |5 cable). Use a screwdriver orsimilar tool to short pins 1and 2 of the test 1C
together. Hold the short condition throughout this portion of the test. Verify that the
“FALL” light is flashing.

Compare the signal displayed to that shown in Figure 4-6. Verity that the FATL FCN signal
goes high after 65 msec +5 msec (referenced to beginning of EOT trace).

0 14 20 30 40 50 60 70 80 90 100 mSec
| Pt ! P i
i

. Y TEST
g END OF B

{ (P 2t

ov

1 i

1 |

; |
v FRIL CONT

T

ov——L_...———]  pin 1

FAlL FUNCTION
{PiN 11}

5M —
PASS
. ] g "1
a
v (PN o

4_

Kr—iitig o o o s e f e i i
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SERIAL NO.

HEWLETT-PACKARD MODEL 5045A
IC TESTER

Test Performed
Date

DESCRIPFTION

CHECK

16,

Reference Level Generator Check (DAC)
Analog Voltage Check

Analog Current Check

Cross Talk

Failure Detect Check

v and | Results Check

Fast Fdge Check

Relays Check

Op Code Check

Printer Check

Automatic 1C Handler Signals Check

4-31
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SECTION V
ADJUSTMENTS

5.1, INTRODUCTION
5.2, This section contains a list of test equipment required and adjustment procedures.

NOTE

All of the adjustments are written for 5045A’s equipped with
Option 024 (24-pin). For standard instruments, disregard any
reference to test points 9 through 16.

5.3, TEST EQUIPMENT REQUIRED

5.4 Table 5-1lists the equipment required for adjustments. See Table 1-3 for acompilete listing
of test equipment required for instrument maintenance.

Table 5-1. Required Test Equipment

_ . . Recommended
instrament Type Required Characteristics
Model No.
Oscilloscope 50 MHz HP 17078
. '_\{erticai 50 mV/div sensitivity, >5 ns rise time
Horizontal 10 ns/div bandwidth
Voltmeter/Ammeter, Voltage: HP 3465A

Digital DC 20V max
g 1 mV Resolution on 6.5V level

Current:
10 uA, 20 mA
100 uA Resolution on 10 mA level
1 uA Resolution on 10 pA level

DJUSTMENTS

hts section contains checkout and adjustment pracedures for the power supplies, 4 MHz
rinter group enable timing, and DAC alignment. These procedures should be performed
?“-‘f given, however the adjustments for the DAC shouid only be performed when there
\cation that an adjustment is necessary rather than on a periodic basis.

..dafd Front Panel Switch Settings

to-performing adjustments or performance tests, set the front panel switches as

START ................ e . MAN/HNDLR
ON FAILURE ........... eeeens et ieieieriiiea.e... HOLD
'V AND I RESULTS ........ s eeerierieiaee... DOWN
SPRINTER ..., N U & |

5-1
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5-9, POWER SUPPLY CHECK AMND ADJUSTMENTS

5.10. There are four adjustable power supplies and seven supplies which are not adjustable.
The supplies should be checked without a program loaded. To check and adjust the power sup-
plies, proceed as follows:

5-2

WARNING

LOCATIONS AT LINE VOLTAGE ARE EXPOSED WHEN THE TOP
COVER 1S REMOVED AND POWER IS APPLIED. AVOID ELEC-
TRICAL SHOCK. SERVICE AND ADJUSTMENTS SHOULD BE
COMPLETED BY QUALIFIED SERVICE PERSONNEL.

Disconnect primary power from the instrument. Set the front panel switches as per
paragraph 5-8.

Remove top cover from IC tester.
Remove power supply cover.

Apply power to the 5045A. Be sure the rear panel line selector settings matches the line
voltage.

Connect digital voltmeter and oscilloscope to each supply shown in the following table.
Board assembly numbers, test points and adjustment locations for the power supplies
are marked on the power supply cover. Measure each supply using the chassis in the
vicinity of power supply as ground. Adjust as reguired.

Set front panel switch to MAN/HNDLR. Load any program card BUT DO NOT PRESS
TEST.

Again measure the supplies and compare tolerances against the tabie shown below.
When necessary, perform adjustments on the adjustable supplies.

Power Supply Voltages, Tolerances, and 120 Hz Ripple

Assembly and h
Yoltage Adjustment Tolerances 120 Hz Ripple
+15 Al None +.75V <100 mV
-15 At None +.5V <160 mV
+18 Al None OV <100 mV
-18 Al R2 +.2V <100 mV
+8 A2 R2 2V <100 mV
-8 A2 R3 +2V <700 mV
+12 A2 L6V <100 mV -
~12 A2 +. 5V <150 mV
+5 A3 R3 T.05V <200 mV
-5 A3 +.25V <200 mV
+18 A3 2V <200 mV

Using an oscilloscope, measure the ripple on each supply and verify that the toterances-
are met, .

MOTE

Re-install power supply cover before proceeding with other
measurements.
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5-11. A2 4 MHz CLOCK CHECK AND ADJUSTMENT

a.  Connect frequency counter to A9TP4. Check that frequency is 4 MHz .07 MHz, if not
adjust A9R4 for proper frequency.

5-12. PRINTER GROUP ENABLE TIMING ADJUSTMENT

a. Set front-panel switches as follows:

START switch ............ e e e AUTO
ON FAILURE switch ............ e ve.... CONTINUE
PRINTER switch ........... e e e . ON

b. Load “DAC REF CHECK" magnetic card.

¢c. Using a 10:1 divider probe, connect oscilloscope to A26U2(7). Connect ground lead
to A26U2(8).

d. Set oscilloscope to .1 V/division and horizontal sweep to 1 msec/ division. Check that
time between positive pulses (period) is 7 msec =1 msec, if not, adjust A26R21for proper
period. See Figure A and B for proper waveform.

1 V/cm, 5 msec/div

1T V/cm, T msec/div

Figure A Figure B

NOTE

_ The remaining adjustments shouid only be performed when
- there is an indication that adjusting is necessary rather than on
*_ a periodic basis.

1 DAC VOLTAGE ADJUSTMENT

€ ATH ”_\dfustmen‘t Procedure requires the use of five pre-programmed magnetic test
are included in the Diagnostic Card Kit. These cards are:

EF CHECK”

ERO ADJUST”

AIN ADJUST”

'GEN. PRESET ADJUST”
ERO:1-2 ADJUST”

5-3
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5-15. Proper alignment of the A11 Reference Level Board depends on careful execution of the
following procedure. During the adjustments, it will be necessary to record some measurements
and make simple averaging calculations. A hand held calculator or scratch paper will be use-
ful.This precise alignment technique is necessary to insure proper DAC offset and linearity.
Note: Allow the 5045A to warm up for at least 20 minutes before making any AT1 Reference
Level Generator Adjustments.

5.16. The A1l Reference Level Generator (DAC) Adjustments are performed in 3 steps:

o

DAC Reference Adjustment

=3

Voitage Generator Adjustment

c. Current Generator Adjustment

NOTE

All of the tests refer to 24-pin instruments. For 16-pin instru-
ments, test points 9-16 will have no outputs and should not be
measured.

5-17. DAC REF Adjustment
a. Set 5045A Front Panel Switches:

START — — MAN/HNDLR
ON FAILURE --— HOLD

Y and | RESULTS — -— DOWN
PRINTER —— ON

=

Load “DAC REF CHECK”

Remove Test Head Cover.

Connect DVM ground lead on A30 TP25 (labeled | ).

Center all pots on the A11 board.

Press TEST. Measure voltage on A30 TP8. Adjust A11 “REF” pot for 7.5V =5 mV.

-~ o o o

5-18, Voltage Generator Adjustment

5-19. Note: Scratch paper or a Calculator will be useful. Some of the adjustments involve split-
ting voltage differences with the +V ZERO Tand -¥ ZERO 1 pots (located on A11). Table 5-2serves
as an aid in recording measurements and calculating these differences. Make a copy of the table
and fill it in as measurements are made. (Make a blank copy because the table may have to be
used more than once.)

a. +VY ZERG 2 Adjustment
Set Front Panel Switches as in paragraph 5-17 (a).
Load “+/-¥ ZEROD 2 ADJUST.”

Connect DVM ground lead to A30 TP25.

5-4
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b. Press TEST. The following printout will be produced:

BTN

STHTE $5114111101i11

FAIL FIM: 1 & 7
1213
iv1i

c. Measure +V ZERO 2 pot to produce 0.00 =5 mV on pin 8. Then verify that all other pins
measure 0.00V 10 mV,

d. -V¥ ZERO 2 Adjustment
Press ADVANCE TO NEXT FAIL. The following printout will be produced:

s EoE

A

Adjust «¥ ZERO 2 pot to produce 0.00 £5 mV on pin 8. Then verify that all other pins
measure 0.00V £10 mV.

-V GAIN (+6.5V) Adjustment
Load “DAC V GAIN ADJUST”

~ Press TEST. The following printout will be produced:

ALILLLL
1

5-3
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h. Adjust +¥ GAIM pot to produce 6.5V =2 mV on pin 8.

i, -V GAIN (-6.5V) Adjustment
Press ADVANCE TO NEXT FAIL. The following printout will be produced:

i LRI

]

AR

i, Adjust -¥ GAIN pot 10 produce -6.5V £2 mV¥ on pin 8.

The following measurements involve splitting voltage differences. Use Table 5-2asan aid
in making calculations. Table 5-3isan example of typical measurements. 1t will be helpfui

to study Table 5-3 before proceeding.

k. +V ZERO 1 {-6.5V)
Press ADVANCE TO NEXT FAIL. The following printout will be produced:

PR 4
ANEREEEEE RN E N

Eorxliiilitiiand
FIMe L2

[ Measure the voltage on pin 8 and record it under column A of Table 5-2 (line 1). Calculate
the DIFFERENCE between -6.5V and the voltage recorded in A. For example {Table 5-3),
if column A has -6.580, then the DIFFERENCE {080V is entered in column B. Next, enter
1/2 the difference in the “HALF DIFF” column. In the example this “HALF DIFF" is
040V. In the +V ZERQ 1 Adjustment Column, enter the voltage from A plus the “HALF
DIFFERENCE”. In other words, split the difference between the voltage recorded in
Column A and -6.5V by adjusting the +¥ ZERO 1 pot. In the example, -6.540V is entered.
Note that the adjustment to +V ZERO 1should always bring the output voltage closer 10
-6.5V level. If the adjustment moves the output further from -6.5V, then a sign error has
been made in the calculations. Now that the desired +V ZERO 1 adjustment has been:
calculated, adjust the +V ZERC 1 pot for that voltage {pin 8.

5-6
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m. -¥ ZERO 1 (+6.5V)

Press ADVANCE TO NEXT FAIL. The following printout will be produced:

1P

n. Measure voltage on pin 8 and record in Table 5-2 column A (line 2}. Use the same proce-
dure for calculating DIFFERENCE, HALF DIFFERENCE, and -V ZERO 1 level as was used
in Paragraph 5-19 step (I). Note that in this test, the difference between the measured
reading in column A and +6.5V must be calculated. After calculating the -V ZERO 1
level, adjust -V ZERQ 1 pot for that voltage (pin 8.

o. Now that +V ZERO 1 and -V ZERQ 1 pots have been adjusted, it is necessary to trim the
+¥ GAIN and -V GAIN levels. Press TEST twice. A “V GAIN (+6.5V)" printout will be
produced. Measure the voltage on pin 8 and record in Table 5-2, column A (line 3).
Calculate the “MAGNITUDE DIFFERENCE” and enter in column B. In the "TMAGNITUDE
DIFFERENCE” column, note the two arrows, ! and |. Do not worry about the sign of the
difference. Instead, use the arrows to indicate if the adjustment shoulid increase {1) or
decrease {}) the parameter in question. An example will help: for the +V GAIN (+6.5V)
test, suppose a level of 6.542V is measured. This is recorded under column A. The “MAG-
NITUDE DIFFERENCE” is .042V and the adjustment direction is down (i). Under column
B, .042V is entered and the {}) arrow is circled. Make no adjustments at this time.

.. Press ADVANCE TO FAIL. A “-V GAIN {-6.5¥)" printout will be produced. Measure the

© - voltage on pin 8 and record this level under column A of Table 5-2 (line 4). Determine the

- “MAGNITUDE DIFFERENCE” in the same manner as Paragraph 5-19 step (o}, If -6.492V is

__measured, the “MAGNITUDE DIFFERENCE” is .008V. The direction for the “MAGN}-

. TUDE DIFFERENCE” is up (1). Therefore, .008V is recorded and the (1) arrow is circled in
the “MAGNITUDE DIFFERENCE” column. Make no adjustments at this time.

Press ADVANCE TO NEXT FAIL. A “+V ZERO 1(-6.5V)” printout will be produced. Mea-
sure voltage on pin 8. Record level (line 5) and calculate “MAGNITUDE DIFFERENCE”

as .cfone in Paragraph 5-19 step (p). Be sure to circle the appropriate arrow. Make no
-adjustments at this time,

[Press ADVANCE TO NEXT FAIL. A “-V ZERO 1 (+6.5V)” printout will be produced. Mea-
sure voltage on pin 8. Record level (line 6) and calculate “MAGNITUDE DIFFERENCE”

s done in Paragraph 5-19 step (o). Be sure to circie the appropriate arrow, Make no
justiments at this time.

e four “MAGNITUDE DIFFERENCE” levels in Tabie 5-2 are labeled C,D,E andF, itis

. OW necessary to average these differences and calculate the adjustment required for
Himming +V GAIN and -V GAIN.
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+V GAIN AVERAGE {line 7)

Take the two “MAGNITUDE DIFEERENCE” readings from C and E of Table 5-2 and add
them. Take this sum and divide by 2 to find the “AVERAGE DIFFERENCE”. Note that
C and E should both have the same arrow direction (f or }}. The “AVERAGE DIFFERENCE"
should also have the same arrow as C and E. Take the voltage recorded in column A
(line 3) and add or subtract “AVERAGE DIFFERENCE” as necessary to bring this level
closer to +6.5V. Press TEST twice. Measure voitage on pin 8 and adjust +V GAIN pot for
the calculated level {should be close to +6.5V).

Use the following example for clarity. Refer to the sampie chart, Table 5-3. Note that the
“MAGNITUDE DIFFERENCES” for C and F are .042 | and .040 | respectively. The
“AVERAGE DIFFERENCE” is .041V i . The +V GAIN (+6.5V) level recorded under col-
umn A (fine 4) is +6.542V. The adjustment for +V gain is therefore 6.542V +.041V | =+6.301V
(magnitude addition). In this example, after pressing TEST, the +V GAIN potis adjusted
to produce +6.501V on pin 8.

-V GAIN AVERAGE (line 8)
Press ADVANCE TO NEXT FAIL and adjust the -V GAIN pot for the correct level on pin 8.

Refer to the Sample Test Record, Table 5-3for an example. The “MAGNITUDE DIFFER-
ENCE” is .009V 1. The -V GAIN (6.5V) level recorded under column A {line 4) is -6.492V.
The adjustment for the -V GAIN pot is therefore 6.492 + .009 1 = -6.501V (magnitude
addition).

It is now necessary to check all 4 levels to insure that the voltage generator is properly
aligned. All measurements refer to pin 8.

Press TEST twice +GAIN (+6.5V)
Measure +6.5V £10 mV

Press ADVANCE TO NEXT FAIL -V GAIN (-6.5Y)
Measure -6.5V +10 mV

Press ADVAMNCE TO MEXT FAIL +V ZERO 1 {-6.5V)
Measure -6.5V =10 mV

Press ADVANCE TO NEXT FAIL .V ZERO 1 (+6.5V)
Measure +6.5V 10 mV

Note: Make no adjustments at this time.

+V ZERO 2 and -V ZERO 2 Check

Re-checking the £V Zero 2 adjustments is necessary to insure that the voltage generator
still has zero offset.

Repeat Paragraph 5-19 steps (a thru e} and readjust if necessary. If the £V Zero 2 pots
require adjustment, then, after adjusting, repeat step v above. Then proceed to step x.

If any of the limits measured in step v above could not be met, then a second pass at the
voitage adjustments must be made. DO NOT CENTER ANY OF THE POTS! The second
pass uses the same procedure and fine tunes the adjustments. Perform steps f throughw
under Paragraph 5-19 if a second pass is necessary. Use a new copy of Table 5-2 and
proceed as before.
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Yerification of Voltage Adjustments

After all adjustments have been made, a verification of performance for all pins must be
executed. Use the procedure in step v and w to verify voltage levels for all pins. Make
measurements on A30 test points 1-24. If necessary, repeat second pass according to
Paragraph 5-19 step x.

Final limits for all pins (Test Points 1-24).*

+V GAIN {+6.5V) +6.5V = 0 mV
<V GAIN (-6.5V) -6.5V 10 mVY
+V ZERG 1 (-6.5V) -6.5V £10 mV
-¥ ZERC 1 {+6.5V) +6.5V +10 mV

*Note: For 16-pin instrument, test points 9-16 will have no outputs and should not be
measured.

Current Generator Adjustment

Equipment Required:

HP 3465A or equivalent
4-1/2 bigit Current Meter
10 pA, 200 mA Ranges

Set front panel switches according to Paragraph 5-17 step (a).

Remove Test Gead cover (if not already done). Connect ammeter ground lead to
A30TP25 {marked i), Set ammeter to measure 10 mA level,

~ Center =i ZERO 1 and £l ZERO 2 pots (if not already done).

- Lload “CURRENT GEN. PRESET ADJUST”. Press TEST. The following printout will be
produced:
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f.

g.
h.

k.

5-10

Press ADVARNCE TO NEXT FAIL, The following printout will be produced:

PR
=1 SRR

Measure current on pin 8. Adjust -l ZERG 2 to produce ~10 mA 0.2 mA.

Load “+/-1 ZERO 1-2 ADIUST.” Press TEST. The following printout will be produced:

FAT AN

S,

It 1kt 5
FRECT f11iliiteny
TR Leiiiitiion il
LRI & g
4 5 I P i

|5 T I T O R

I R A

oL B N R

Measure current and adjust +{ ZERO 1 potto produce +10 pA +.1 uA on pin 8. Then verify
that all other pins measure +10 pA £5 A, If necessary, the spec on pin 8 maybe relaxed
to +10 A 15 uA to meet tolerance on all other pins.

Press ADVARNCE TO NEXT FAIL. The following printout will be produced:
I -

- e

Measure current and adjust -1 ZERQ 1 pot to produce 10 uA =.1 uA on pin 8. Then verify
that all other pins measure -10 pA £5 pA. If necessary, the spec on pin 8 may be relaxed
to -10 gA 5 uA to meet tolerance on all pins.
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I Press ADVANCE TO NEXT FAIL. The following printout will be produced:

Measure current and adjust +1 ZERG 2 pot to produce +10 pA +.1 uA on pin 8. Then
verify that all other pins measure +10 pA+2.5 uA. If necessary, the spec on pin 8 may be

relaxed to +10 pA £2.5 pA to meet tolerance on all pins.

Press ADVANCE TO NEXT FAIL. The following printout will be produced:

- Measure current and adjust -1 ZERO 2 pot to produce -10uA £.70on pin 8. Then verify that
- all other pins measure -10 uA +2.5 pA. If necessary, the spec on pin 8 may be relaxed to

=10 pA £2.5 uA to meet tolerance on all pins.

VERIFICATION OF CURRENT ADJUSTMENTS
Verify that limits are met for all pins.
_Note: This step may be deleted if all limits were met under steps h through j above.

Press TEST -+l Zero 1 +10 -A

Verify: 10 uA +5 uA

I;i'es:s ADVANCE TO NEXT FAIL -l ZERO 1 -10 pA
erify -10 uA £5 uA for all pins.

5-11
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p. VERIFICATION OF CURRENT ADJUSTMENTS {Continued)

Pross ADVAMCE TO NEXT FAIL 4! Zero 2 +10 A !
Verify +10 uA £2.5 pA for all pins. .

Press ADVARCE TO NEXT FAIL -1 ZERO 2 10 pA
Verify -10 uA £2.5 pA for all pins.

If all limits cannot be met, then repeat steps h through p above as many times as neces-
sary. DO NOT center the pots when making a second pass through the adjustments.

5.21. Successful completion of the DAC Reference Adjustment, Voltage Generator Adjust-
ment, and Current Generator Adjustment results in proper calibration of the A1 Reference
Level Generator (DAC). Al Performance Tests should be run in order to verify instrument specs.

5-12
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SECTION Vi
REPLACEABLE PARTS

6-1. - INTRODUCTION

ing information.

a. Description of part. (see abbreviations below).

Table 6-2.-
Manufaf:_’cu_re_r-’ s part number.

Total quantity used in the instrument {Qty column)..

NMOUg usom
Replaceable Parts

6-2. This section contains information. for ordering replkacement parts. Table 6-1 lists: parts-
in alphanumerical order of ‘their .reference designators. and’ indicates the description and HP
part Number-of each: part, together with any applicable notes. The table inciudes the follow-

b. Typical manufacturer of the part in.a five-digit code; see list of manufacturers: in

REFERENCE DESIGNATIONS

sembly S © = icetianeous electitcal COMP = miscalianeous it = test point
thenator; isolator; L part : mechamical part U = integrated clFeult;
feemination Uk U fuse - P = glectirical connector: microciredit
Bl - = fijtar ] (movable portionyy’ v = electron tube
Y =-fardware plug- VR = voltage regulator;
MY * =-girgulator a = transistor; SCR; triode sreakdown. dicde -
e .= gigotrical conneotor : thyristor W = cabig; transmissloh
L {stationary portion}; w . = resistor path; wire
| jack AT = thermistor X = socket
KIS o 3 = switeh Y = grystal unit-piezo-
K @ r:elay- ’ T = ransformer elgatric
Sl = ooil;inductor 1B = terminal board z = tuned cavity; tuned
M = meter TC = tharmocouple cireuit’
ABBREVIATIONS-
800 "= binary-coded decimat. COMP = compasition K. = degres Kelvin
80 o= bpard. | COMPL = compigte - DEPC = deposited carbon
BE Cli.i. = beeyliium copper -~ - CONN = gonnector DET = detactor
BFO o = beat frequency. cP- = cadmium plate dtam = diameter
et o osciiator CRT. = cathode~ray 1ube DA = diameter {used in
BH - i &opinder héad o339 = gomplementary tran- parts lst}
vz Breakdown : . sistor logic e .
bandpass oW = gontinuous wave AMPL = ditferentiat amplitier
= bandpass filter ow = glockwise: dive = division
BRS 1= brass DiA . = digitat-to-analog DPDT = double-pole, double-
Bwo & backward-wave dB = degivel - thraw :
osciliatar. dBm = decibel referred 10 DR = drive
CAL = cafibrate~ - 1 ose = gouble-sideband
cow = gounterclockwise: de: = diract curreat: OTL: =.diode transistor logic
CER = CEAMs - deg = degree (temperature DVM =digital volimeter
CHAN = channel interval or difference) ECL = emitter coupled loQic:
cm = centimeter 2 = degree- iplarie anglg) EMF = elactromotive force
CMO = goaxial oz = degree Ceisius EDP = glectronic data:
COEF = cosfiicient : {centrigrade) processing
COoMm = cammon o = degree Fahrenheil ELECT = slectrolytic

a - dal TALE A
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ABBREVIATIONS {CONTENUED}
ENCAP = encapsulated min = munute (tme) PRIV = peak inverse voitage TET = thin—film transisior
EXT = gxlernat = minute {plane angle} pik 2 pEai TEL = toggie
¥ = farad BENAT = minigiure PL = phase tock THD = thread
FET = tielg-effect transisior mm = miimatsr PLO = phase ook oscillator THRU = through
FIE = fiip-flop MOD = modulator PhA = phase modulation T = ttaniym
E4 = fiat head MOM = momeniary PNP = positive-negative- TOL = tolerance
FOLH = fillister head MOS = metal-oxide semi- positive TRIM = frimmer
FM = frequency modulation conductor B0 = part of TETR = jransistor
P = {ront panel ms = miflisecond POLY = polystyrene TTL = transisior-iransistor
FREQ = fraquency MTG = mounting PORC = porcelain fogic
FXD = fixed MTH = meter (indicating POS = positive; position(s} ™ = tetevision
g = gram device} [used in parts list) TV = television interference
GE = germanium my = miHiveit POSN = position TWT = travaling wave tube
GHz = gigahartz mvac = miilivoll, 8¢ POT = potentiometer u = micro (1078 (used in
GL = ¢lass mvde = miliivoli, d¢ p-p = peak-to-peak parts list}
GND = greund(ed) mvpk = millivolt, peak PP = peak-to-peak {used in UF = rnicrofarad (used in
B = henry mip-p = millivait, peak-to-peak parts iist} paris tigt)
h = hour mvrms = milivolt, rms PPM = pulse~-position UHF = yltrahigh frequency
HET = hetarpdyne mw = ttiwatt madulation UNREG = ynreguiated
HEX = hexagonai MLX = multipiex PREAMPL = preamplifier W = voit
HO = head MY = mylar PRF = pulse-repetition VA = vaitampers
HOW = hargware A = misrgampersa frequency Vac = yoits 46
HF = high freguency LF = migrofarad PAR = pulse repetition rate VAR = varigble
HG = Meroury uH = microhenry ps = picosecond VGO = yoitage-controlied
= = high pmhba = micromho PT = point oscillater
HE = Mewlett-FPackard s = microsecond PTM = pulse-time modulation YVdo = yoits d¢
MHPF = righ pass filter uv = migrovoid PWAM = pulse-width modulation vDOW = voits de, working {used
+HA = hour [used i parts Hst) wvac = microvoit, ac PWY = peak working voltage in parts Hist}
HY = high voitage vde = microvolt, de RC = rogistance capacttance V(R = volts, fitered
Mz = Heriz HVpK microvelt, peak AECT = rectifier VFO = variable-frequency
o] = integrated cirouit uvp-p = microvol, peak-to- REF = reference oscitlator
10 = insige diameter peak REG = regutated VHF = yery-high frequency
IF - iniermediate frequency RVrms = microvolt, rms REPL = replaceable VpK = yoits peak
MPG = impregnated W = microwatt 21 = radio frequency Vp-p = Volls peak-to-paak
in = inch A = nanoampere AFI = radio frequency Vrms = volts rms
D = jncandescent NC = po conpection interference VEWR = yoitage standing wave
INCL = include(s) N/C = pormatly ciosed RH = round head,.right hand ratio
NP = input NE. = neon RLC = resistance-inductance- VT = yoltage-tuned oscitiaior
INS = insulation NEG = negative capaciance VTVM = yacuum-tube voltmeter
INT = internat nF = panofarat RMO = rack mourt only VX3 = yolis, switched
xg = kilogram NiPL = nicket plate s = root-mean-square W = watt
iz = kilohartz NSO = normally open RND = round W/ = with
1394 = uifohn NOM = nombnal AOM = read-only memory WiV = working Inverse voltage
P = kilovolt NORM = normial RapP = rack and panei W = wirswound '
b = pound NPN = negative-positive- RWV = reverse working voltage  W/O = without
LG - inductance-Capacitance negative 53 = scatlering parameter YiG = yltrium-iron-garnet
LED = Hight-emitting diode NPC = negative-positive Zero El = second (time} Zo = gharacteristic
F = |ow frequency {zero temperature = second {plane angie) impedance
LG = jong costficient) 3-8 = giow-blow (fuse (used
Lit = tgft hand NRFR = pot recommended for in paris list)
LiM = fimit tield replacement SCR = gilicon controlled
LIN = linear taper (used i NER = pot separately rectifier; screw NOTE
) parts tist} replaceable S = selel?ium Al abbreviations in the partsiist
lin = jinear ns = panosecond SECT = sections wilt be in upper case.
LK WASH = lockwasher nw = nanowalt SEMICON = semiconductor
L0 = iow; local oscillator ol=ta] = order by description SHF = superhigh frequency
LOG = jpgarithmic taper oD = putside diameter & = silicon
{used in parts list) O = pyal head SiL = silver
log = ipgarithm{ic) OP AMPL. = operational arnplifiar Sk = glide
iLPF = low pass filter OPT = gpiion SNR = sighal-to-noise ratio
Ly - low voltage asc = osiltator SPDT - single-poie, double- MULTIPLIERS
m = meter {distance) CX = oxide throw
A = milliampere oz = gunce BPG = gpring
MAX - maximum 2 = ohm SR = split ring Abbreviation  Prefix
MEE = megohm P = peak (used in parts SPST = gingle-pote, single- T tera
MEG = meg (10°) (used in tist} throw e} gige
parts list} BAM = puisg-ampiitude Ss8B = gipgle sideband Y mega
MET FLM = metal film rodutation 88T = staintess steel k kil
MET OX = metai oxide PC = printed ciroult ST = steel da deka
BAF = medium frequensy; PCM = pulse-code moudutation; sSQ = square d daci
microfared (used in pulse-count modulation SWR = standing-wave ratio & centt
parts iist} POM = puise-duration -SYNC = gynchronize m miil
MFR = manufaciurer modulation T = timed {stow-blow fuse) u micro
my = mitligram pF = picofarat TA = tartakum n nano
MMz = megaheriz PH BRZ = ghosphor bronze TC = temperature =] pice
i = millinenry PHiL = Phiiltps compensating f femto
mho = mho EIN = positive-instrinsic- To = time delay a atto
WM = minimum negative TERM = terminal




VIOUE! SU4D3A
Replaceable Parts

§-3. ORDERIMG INFORMATION

6-4. To obtain replacement parts, address order of 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,

Instrument model number,
Instrument serial number.
Description of the part.

Function and location of the part.

Qoo

6-5, HIF PART NUMBER ORGAMIZATION
6-6. Following is a general description of the HP part number system.
6-7. Component Parts and Materials

6-8. 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. Foliowing is a list of some of the
 more commonly used prefixes for component parts. The list includes HP manufactured parts
_ and purchased parts.

Prefix Component/Part/Material
0124~ Capacitors, Variable (mechanical)
0122~ Capacitors, Voltage Variable (semiconductor)
0140 Capacitors, Fixed .
0150~ Capacitors, Fixed } Mon-Electrolytic
0160- Capacitors, Fixed
0180~ Capacitors, Fixed Electrolytic
0330~ insulating Materials
0340- Insulators, Formed
§370- . Knobs, Control
0380~ - Spacers and Standoffs
0410~ Crystals
0470~ Adhesives
0450~ 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)
1257~ Connectors {non RF and related parts)
1410~ Bearings and Bushings
1420- Batteries
1820~ Meonolithic 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

8-3
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Prafin

1920 thru 1952~
1690~
3100- thru 3106~
8120~
100~

Component/Part/ raterial

vacuum Tubes

semiconductor Photosensitive and Light-Emitting Diodes
Switches

Cables

Transtormers, Coils, Chokes, inductors, and Filters

6-9. For exampie, 18540037, 1854-0221, and 1851-0192 are all NPN transistors. The first
two are silicon and the last is germanium.

610, General Usage Parts

5-11. The following list gives the prefixes for HP manufactured parts used in several
instruments, e.g., side frames, feet, top and bottom COVers, etc. These are eight-digit part
numbers with the four-digit prefix identifying the type of parts as shown below:

Type of Part

Sheet Metal
Machined
mMolded
Assemblies
Components

Prefix

5000- to 5015~
5020~ to 5039-
5040- to 5059~
5060~ to 5079~
5080~ to 5099-

6-12. Specific instrument Parts

§-13. 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, 05328-60001 is an assembly used in the 5328A. Following is a list of

suffixes commonly used.
Type of Part

sheet Metal
mMachined
Molded
Assembly
Component
Documentation

$/M Suffix

-00000 to -00499
-20000 1o ~20499
~40000 to -40499
60000 to -60499
~80000 to ~80299
~90000 to -90249
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Table 6-1. Replaceable Parts
3 i Nty
Reference HP Part ol Gty Description Cod Mfr Part Number
Designation | Number ode
n 0504560008 | & ! BOARD ASSEMBLY, =15vs1ty REGULATOR 28480 85y USeEILYL
(ERIES 18%&)
hilt 018620578 9 H CAPARITORSFXD 750UF+75=10% 4nvlL 4l Se28% IHDTETRUALOLY
g=cz 0180006124 5 1y CAPACITORWEXD ,1UF +Bow20K SOVDT LER 284y GlBuapiat
A!C3 0180at 735 2 4 CAPACITOR=F YD ,peuFe=10% 35yDL 74 50259 1500F24xFnd8u0e
;1€u 0188m01t? 2 2 CaRAlITuRaFxl 2,7uF+=loy ZSYDL T4 Sepéy 1522758908802
‘};5 g48e=011Y 2 CARFALTTHR=FXD 2, TUF+=13% 35V0DC T4 56289 L50LeTEx%0 8582
4tCe 0iapwolR? 2 29 LAPACITORFXD 1UF »e20% 25V0LC CER PHABY Bisdenta’f
.Agcq G180a1735 2 CAPACITOReF XD  22ufe=tuy 35vOC 74 Sepad 15002 24x9u3542
'Aica 0ihpw0127 4 CARALITORFYD (uF sw2ou 2SvOL CER 2B480 ulegwnia’l
' A{C9 0180m0t21 3 CAFACITOR®FXD L LUF +80=20% 30voL CER 2BUBY H150=03é1
LR 190feonld 3 3 DIQRE=Fw BROE togy 4é RURAS] EPTE L T
abR2 1901wgb38 k] DIgDE=Fw BRLS toov Wh 471} MPAmF T heg
AiRY 2438600483 : 4 RESISTUR :_ 96K 17 ,12%% F TCaps=ing 2ufdn Cdawj/Balluidbaf
p182 2100=1757 2 2 RESISTOR2TRMA 5S40 5% ww 310E=8DJ [=TRK EELETY grnnwy ¥y
L Dbt &E2 I3 TERMINAL=3TUD S5L-TUR PREGSHTE 28480 LSRR LT
ALTP2 LRSS EY 0 TERMINALLSTUD §GLaTUR FRESS-MIG aduss EECLER LI
ALTPY 9360«1h82 & TEAMINAL=BTUD 86LwTyR FREZZI=MTG 2848¢ GRoUmlblc
AIFG 0lbidm) B2 o TERMINALWSTYD SGELeTUR PREEB«MTE PBYBG EETTERE-Y
FIgi 1B26ug232 4 § 1L ¥ RGLIR Tle3 2Tutd LMR2uKa15s
42 18240120 4 1 IC ¥B18& YV RGLIR T0wml GHTES METHLACK
ALU3 {B24=010% g i IC ¢ RGLYR TOw3 27014 LH32UKe!T
Afua 182620203 8 1 1C 78145 ¥ RGLYR TO=3 DY THISKC
LTI EEL] 1 12 INSULATORaXSTR SiLoRER 28Uy pide=u5io
208020 [:3 5 HEAT SINK TO=3epkk . ?ﬂg&u HELELITE RS
146ge0lib & 28 BINeGRY ,062wln=DlA  25wln-LE 3TL ELEL-T {4RG=0118
40dGwn¥a9 4 i ExTrReps BD HRN POLYL ,Uo@=BD=ThkNE 28a#y PUTTEEYS FTE ]
0508560002 |7 t BOARD ASBEMHLY, 7,5/12V REGULATOR 26uby GRe4SepLU LS
(SERIES 1852)
D160mta7 2 CAPACIYTOReFRD (UF 4w2py 25VLE LER 2dE8Y ihbdend?
0180eqt97 8 5 CAPACITORWF SN 2, 2uFs=tuy #0V¥DL TA 5689 15002 RS9 guAl
118000397 B8 CAPACITORWFXD 2 PUFs=jux 20VNL T8 Su289 1BUDERERTUEUAY
Gle0=0127 4 CARACITOReF LD {UF +m20% 25yDL CER 2BaBy tinu=iid7
GL80mt 735 2 CABACITOR=FXD ,22UFtellx 1S¥DC 7R ELEL-M 1Su2zaxFuisas
GiS¢eolc! & ERRACITORSFYD ,1UF +fn=apy SoybL LER ELEL 1 BiSgentel
Q484135 2 EAPACITORSF XD ,22uUF+miay 33VDE TA 362849 15¢022uxY03%R2
G130=0121 5 CAPACITORWF XD ,1UF sB0=2U% SuyDL CER ELEES] GLSUendt
1901=0638 3 DIODEaFW BRUG LoV 44 64713 Ml BT wd
0718%=0284 7 1 RESTSTOLN 180 1% 125 F TL=04=140 24548 Chmifladywlfl=r
2100=t 755 0 2 RESISTORLTAMA 19 5% we S{0E«ADJ {wTRN 2paky FAREE WAL
2100w TSs )] RESISTORTRMR $00 5% wo SIDE-ADJ 1eTHN zHa8Y FICTEANE
369 T4UY i) 1 RESISTUR 287 1y ,12%n F TL&UGe=]Uh 24548 (lal /BullmgdTd=F
G3b0=lb6B2 ¢ TERMINALWETUD 5BLeTUR PRESS=MTE LR UShiwibgd
43b0wiHR2 D TERMINALeYTUL SGL=TUN FRE3S5«MTH ZE4ED FLLLIRY-F
03b0w]l bER 4 TERMINALwSTUD 3GLwTUR FREGE=MTE 2BHBL 03bimiaté
N3l6ha=1682 o TERMINAL=BTUD SGLwTURF FRESE=MTG 2BuBy Dhoumtahd
182018y & H IL ¥ RGLYR TOw3 47263 TRGERE
(8269235 & 1 I ¥ BGLTR Tue=3 27014 LMZRUK=LZ
1528s0117 3 1 16 YBL12 v RELTA Towd 972863 HIELA
1826=0202 ? 2 1€ v RGLTR TO=3 27044 LodRuk 08
034nwg3%e 1 INSULATOR=XSTR STL=RER 2BARY LSRR -CEY
1208w0290 K 1 MEAT S1NK TO=3edK 2EUBY 12uS=n2%0
L205m029% ] HEAT SInK TOwiaPkG 2eudn 120SweEYL
L480a0t 10 ] BIN=GRY ,062«1NaD18 2BwlNell $TL 2BuBG IR
LQUgmoTSg 7 -] EXTR=P{ 89 RED POLYL . Ub2eBD=THraE apuBE apyleyiag
12050381 7 1 MEAT SINK 36L TUe3=(3 Lysel 5uze
0806560003 | 8 2 BOARD ASSEMBLY, +5/18Y REGULATOR FLYTD NETPER SRS
[SERIES 15200
Fibom345s & 23 CAPACITOR=FXD 10GOPF +=10% 1a%DC (iR ZRUAL L DEXT LT
0ibge3nyy 7 3 CAPACITUReFAD L GIUF +=20% 100YDL CER nudn GlousiBTy
glao-ni27 2 CAPACITORSFRD (UF +=20% &5VLC LER ELELY Blpuugle?
2egwn18s ] t CAPACITOR=FAD 3, puf =2k 20¥DC T4 56249 1500225 X uugitdd
0160%n874 3 CAPALTITONWFXD _p22UF #+=puX LupVDL CER 2BEHY wlan=nsiy
M TIE: CAPACITORSFXD 1UF +md0k 25Yy50 CEW 2Bl [ uinneed
Q§a°“°116 1 4 CAPACITORSFXD & AUFemtu% 35¥0C T4 Seabo 156L6RGNFE 3512
Om1912 7 1 CAPALITLRwF aft [ 2ouuF+75m1n% byPL AL YL 390 2Rbyuchidy
%‘ee ig}troduﬂction to this section for ordering information
*indicates factory selected value 6-5




Model 5045A
Replaceable Parts
Table 6-1. Replaceable Parts (Cont’d)
Reference HP Part (¢| o - Mir
h p t Description M#r Part Number
Designation Number |D Y p Code
A3LRY 19050032 2 ! S10DE=GEN PRP f80V 2R0MA UQT 2BaBY 1981=0053
A3(R2 19023036 3 2 DICREmZNR 3,16V 5% 007 PiB A4 TCRe,Hb4% 28480 t3p2e3050
A5La3 190223030 3 D10DEwZNR 3,16y 5% 0De? BDF, 4w TCEm, DEEN 28480 19023030
&3CRY S} 1902e0079 8 L DIODE=ZNR ROV 2% DOw1d POE, 4w trese, 08% 26480 1992=007F
WICRS 1501=0040 L 94 BICDE-SRITECHING 30V 30Ma 2H§ pOwe3s 2Bafu ISR ETEELY
4381 1BBUa0RYT & 4 HYRISTOR=TRIAC a7l MAG=l0ad
dzgy 18540871 3 3 TRANGTISFOR nPN 2NMe28R YT TO=F PoELHO nuttl FRLELT
43Ry 675T=0921 & RESIBTOR 750 2% Llase F TLBgewidl ELE1 T COmi/BuilalSin=6
A3R2 07570948 [} 18 REITSTOR. 10K 2% 31854 F TEEpsmtan 4558 CHul/Bnl{uwididnG - e .
A3R3 07570932 2 QESISTOR 2.2F 2% ,125n F TCBuyeltld EELEL Clml/BuiindR0i=b oo B e s = e
ASRE 0757=0%48 ] REBIBTOR 0K 2% L1e5 F TCaos=100 EEST 1 Cu-tfﬂ-?u-icue-s """" I . o
LIRS 0787w0%00 4 i REQIETOR 100 2% ,12%% FoTCeQewlion 2454b Cawi/BmilmilinG PP
L3Rb 075140918 F] 2 RESIETOR 4Tn 2% 125w F TG#0e-100 4548 CdmisBuTuad?i=b
A3R7 2787090 2 RESTSTOR 470 P¥ LLE5W F LTI ELEEL LimisBaTliedTlnl
BiR8 ORLI=335% 9 2 RESISTOR 0% 3% 2w Paw ThaGe=150 28480 pEy1=333
43R4 0y5Te08eE 7 i RESISTOR 3en 2% ,12%¢ F TCmbemiln 205HY Lamisgwivmdptde=G
A3R1LD Gajie3is2 8 i RESISTOR L0285 1% 5w PW TCHO+=150 26480 GBELY»33EE
A3R11 H6Bbe100% i 1 RE8TSTOR 10 3% B CC TCapelY2 G2t 81008
ASR12 0813333 9 RES]STON .08 3% 2n Pud tpan+=idn 28680 n811nE533
AIRLS 2500u1787 e REBISIOR=TRAMA 500 5% W4 §INEwAD] l=TRN 25480 inbei?e?
L3R4 0T8Tw013 9 1 RESTSTOR 360 2% 1250 F TERG =100 2u5ks Chnl/BaTieudbled
A3TRy 0360w 682 0 TERMINALeSTUD B6LeTUR FREGSm4TE 2BUBY JhEDw]BE2
43792 65h0m1682 3§ TERMINALaSTUD SGL=TUR PREGBLMTE 248 [ECTEAY-LT
W3TPY 0360602 0 TERMINAL=8TUD SGLeTUR PRE38=%70 28480 G3alelbbd
azTR 0360m1682 o TERMINAL«3TUD SGL=TUR PRESS=MTE 28480 [STLLITY-T
A3l 1AR0=0483% o 1 16 ¥ RGLTR (u=D1PaP LY 771PC
Anue tE2paf2le 1 § op avp P AeDIPaP a8udy [EELETAL
A3U3 thge=0g02 7 jt v BGELTR 10e3 2T014 T ELIET
D3UGuOTTE 3 INBULATOR®HETR ST -RER 28480 Ga40=05Y8
1209u=02bb 1 1 REAT SINK 8GL TOe=3+PKE ELLE:1 126570248
§205-0291 3 HEAT SINK TO+iwPXE 28687 feuse0R91
148003 1s ] BINWGRY ,0B2eil=DIR L25-1N=i.G 8TL 26480 fapcwolte
qeua=07451 ] & ENTR=PL BD WRM POLYD DapeRO=THKNE 28480 quug=07st
p50uSwacand |9 4 BOARD ASSEMBLY, ARITHMETIC LOG LT GEYEGeGUU Y
{SERIES 1820)
0180en2140 [ ig CAPALITORFYD 3, 3UF+m20% 15¥0RC T4 56289 153 38R0 SRR
aTsT=0941 3 30 REGISTOR 545K 2% .125W F HAETTRI 24544 Chawifawil=g108=6
075Ta094] 3 BESISTOR 5,18 2y ,185% F TCBo¢=itl Fushe [U4al Bul0=G101nE
075 Tw0941 3 RESISTOR S,1K 2% 1256 F TCRo+=100 2uBUB Lol fBeTusBtiilnb
1BE0eB0TY 3 18 10 EF TTL OnTYPE BnGwENGETRIG CLEAR 41295 GuTATAN
{Bzo=y348 i B IC SHF=RGTR TTL R=5 PRL=IN pRpsQUT 81T 4129% N 49BN
t820=0368 4 IC SHF=KGTR TTL #=3 PRLwIN PRL=OUT Ge#IT IELL] SNTLIEN
1820=0365 4 10 GHF-RGTR 71y, F=§ PRLeln PRLeDUT F=81T $129% GNTaGEN
182000328 8 ] IC GATE TTL NDH WURD 2wIwP 03298 SMTHOEN
EERLI ] g 1 16 CHYR TTL 8In UP/DDWN JYNLHRD G129% SNTNLLN
j820=0629 [ z IC FF 11y § Jo=k HEG=EDRRE-THIB 31298 EREEEEREL
1B20=0b08 3 i IC ARITH=LBC=Ute TTL 4m8ll 512%% gNTAIBLN
18200077 ] IC FF 1L DaTYPE POS~EVGE=TRIE LLEAR p129% SHE4TEN
§820u0782 & 3 1C GATE TTL NUR TPL JWINF 05299 SHTUZTH
1826030 5 1 yg LE® TTL DeTyRE umBIT uizg9s SNTGTSN
1870m0818 g 8 16 MUxR/DATA=SEL TTh amTUmi=LINE BUAD FYELY) 9332PC
1820mp L T4 a z 0 IMV TTL HEX B129% GNTLUHN
1820%0068 i 2 1¢ GATE TTL Namp TPL 3eIng 31295 SNTULON
1820w0B4D g | 1C MUXRZDATA=SEL TTL g=Th=1=, INE 16=12P 01299 BNTULBON
1820a0044 H i (€ GATE TTL NAND GUAD Zeinf y1e%s GNTUOGN
tag0egEny 4 2 1C FF TTL Juk #/§ ULt CLEAR DuAL G129% gHT4LLTN
1820m0683 ] & {C Ny TYL & HEX telNF 0198 SHTUEDEN
tagg=02ed 7 H 10 BHE=RGTR TTL Re=§ PRL=IN SERIAL=LLT gretd CMRSHON
1BR0=GTAZ & 16 GATE TTL KrUR TRL 3=INP 0293 §NTLETN
1820m0620 i 4 I MUXR/DATA=SEL TTL GwTlmlml INE DUAL nige% SNTATEEN
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Model 5045A
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Table 6-1. Replaceable Parts (Cont’d)
Raference HP Part |c a . Mifr
: . : t Description BAfr Part Number
Designation Mumber |D 4 R Code
AiiR3E 0767940 2 RESTSTOR 4,7k 2% 125w F TC&0eei0y 24546 Lde} /BoTuedlDl=b
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;. ALIR&Y GTST=091t T RES{BYOR 300 2% 1280 F TLoge=igl EEL L CHul/BeTowdilel
N YR T Da5Bwa®?7 1 ] HESISTOR 30K 1% ,125% F TC80swp® 2Ba480 698uwaH77T
: ALIR6S GYETwg 45 7 RESISTOR 7,5K 2% ,i25wW F TCeG+mil0 FuSUh Cdmi/BafUalBUle
k{tRet 63826877 ] REBISTUR 30K ,1% ,i2%w F TL®g+e25 ELE:R: BELLETY E
v AV ERBE BY570945 7 REGISTOR 7,5K 2% ,128W F TLage=ld0 Autilp CHet/BeTduiBules
CALIRGS Gu98ee360 & 2 REBIBTOR 10K (1% ,125W F TL&G+weS 248D VeGhes3nt
i ALIRYO Gu98=4340 & RESISTOR 14K 1% 185k F TC30+4-25 2Bu8G 0 9E=b3al
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182606208 3 OF AMP GP AwDiPeP 27014 L#3Lgn
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017020094 3 BAPACITORSFXD _0dTUF te20x 5aVDL POLYE 441y paaed PRURSHE
016002801 7 CAPACITORLF XD S{FF 4e5% A00pyDC MILR 28Uy u1bom2204
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4100=3454 ) CAPACTITORFXD F000FF +=itX LIKYDC CER 2Hudo Gled=ihsn
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Model 5045A
Replaceable Parts

Table 6-1. Replaceable Parts (Cdnt’d)
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Model 5045A
Replaceable Parts

Table 6-1. Replaceable Parts (Cont'd)
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Maodel 5045A
Repiaceable Parts
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FYLLT 0681055 |3 RESIETOR 1M 8% 25 FC Toe=8LG 490l Griét LELU3h
a2éRY 0757=0917 ] RESTETOR 510 2% (185w F TEEuwi el 26546 Clui/BuTl=3L1"8
A2BRA 06a3e | 083 s REYTITOR 1M S% ,25W FL o Tom=80074900 0§12k CHLESS
A2BRS 34830 {08E 5 REBIETUR 1M 5% 284 FC TER=fRg o000 LER¥-31 nE1ngE
Az@Re aTSTw09L7 3 RESISTOR %10 A% 1% ¥ TLase=i00 24546 ChuwlsBaTinSti=B
428RY 088%e 055 15 RESISTOR 1M 3% ,25¢ FLTToE=BOUL4900 G121 LHLOEE
A28RE guB3u108E 13 pEQISTOR {M 8% 258 FC TEmbO0 /e300 EET-H CHLLES
42889 p7157=0917 ll REGISTOR 510 2% 1284 ¥ TCEQY=100 ELELLY Caw{/8wTy=a]l=4
ag8R10 058321058 15 RESTATOR 1M 5% L2580 F§ TeEsBUD/+R0U piidl ra10%%
ApE&RYY 0H83w105% 3 2E85STOR 1™ Sx ,25s FC TERwBOy/ #9070 o112t Ceg1p8s
a28R1{2 0157an9t7 3 RESISTGH 5in 2y ,p28w F YCae=tul 24568 Cami/BulGuBlind
ARERLY 36833095 3 RESISTOR 1% Bx 254 FC ToRaB00 /4900 utiel CB1055
ApBRid (p81m 1088 is RESISTOR M 8% ,E5W FE TLaw8ubseB0L a1l 481055
L2BRIE 348831058 15 RESISTOR 1% 8% 254 FC TCR=AGUA+G0Y attel CB10ss
Fe-11- TN Jedi=l 0SS 5 RES[STOR 1M 8% 230 FC TCE=800/+900 LEET CHLos3
4p8R1Y 1757=0917 E 2L B15TOR Bio 2% 1297 F TEZUdm G Futus Cluwi/8uiundll=
ApaR1E ¢787=0987 15 APSISTOR Biu &% ,128% f Tlwue=tul 2u5Eb Cumi/B=Tom51L"E
[FLLIL) VbEI=1085 |5 RESTSTON 1 5% 250 FC fCawdit/eq00 012t CHLtEs
A2BRZC [TEELERS1 Is REBISTOR 1M 5% ,25% FC TLa=AUG /400 ERRY-A L2109% :

| _____d”_a_‘_‘_,_,.—--'

See introduction to this sectinn for ordering information
“Indicates factory selected value




Model 5045A
Replaceable Parts
— oA
Table 6-1. Replaceable Parts (Cont’d)
Raference HP Part ¢l Descripti ifr
g escription Mifr Part Number
Designation | Number |0 4 P Code
FELLF3l 075 Te0?17 3 AESIETOR B10 2% ,12%¢ ¥ TCs0selopd 25848 ChaffBwlunS) Lnb
hpdRp2 FEEELI U] ] RESTSTOR 1M 5% 2%k FC TCu=B0u/+900 31181 CBrosSs
BR23 eBia1055 5 RESISTOR LM 5% 258 FL TLa=800/¢%00 artdy CHii8s
Ad
LEBRIA BTST=09t7 3 RESISYIOR S10 8% ,1B5W F TCuts=idoo JaGde CUmi/EmTUmEm
#28Rp5 0583w 055 § RESGISTOR M &% ,F5W FL TLE=8D0s+%00 atiat [-F512]
a28a24 G6BT»1 058 g RESISTOR ¥ 5% ,2%8 FC TCa=d00/+90y niigdi LH1455
412BR2Y 0FSt=o9ly 3 FESTETUR F10 2% 125w F TCad+e=lod 2484 Chaf/p=TieSlleG
ApBRad 0663ei0es 5 REBIBTOR 1M 5% ,25% FC TLamB0a/+F¢0 Bi1éd CB1ngs
LPBR2Y 6683=3 055 3 RESYSTOR 14 5% 25w FC TLawBon/e9gn a1t Coi03%
ApBR3O GTET«0817 5 RESIETOR 5§10 23 ,iP3W F TC=0saion 248dn Cbal/Baidabiiah
A2HREY 008301055 E] RESISTOR 1M 5% ,25¥ FC TCue200/4500 uiigl CB1055
ApBR3E BHBL=1058 5 REBISTOR (M 5% 26w FO Thmml00 /4900 oLiet LHINSS
Ap8RLS P8B3=1058 5 RESISTOR M Sx  28n FC TCBm8LR /4900 a112t P
£pBRYY oab3ei0ss g RESIBTOR 1M By ,2%w FC Toewdyose900 p1y23 L8185
ApBR3S 181 0a00R0 & NETWORRWRES B=PInN«3IP ,125eFIN=3PLG 28480 1B10eifil
hpBRTL FELATS T4 B te AERIATOR 5,1K 5% 250 FC tCRednnseT00 ati2t LBS31 25
[ELLEY) 06835125 a REGISIOR S,1K Si 25k FC TUS=URO/+Tu0 pilet £e5125
K2R3 GeBIaS12% ] RESIEYOR 5.4k %% ,etw FC Tha-tun/+7400 D112 CBY1ES
2
K839 G757=90917 3 RESTSTOR S10 8% 125w F 1Cacewlon ELETTS Chmf/BmlGwSlini
ApBRug 478720517 3 RESTSTOR 514 2% 125w F TLEgeeing 2aB4h Chwi/lmlpelt)nb
28R4 ChBEwB] 25 8 RESTSTOR 5,18 S% ,E85n FC TlowdlgreTon BL18% CHEL12S
h2BRUOZ D4yb3e512% ] REBISTOR B,1XK 5% L#8W FL TCrwddl/+700 pligt L8g1dy
[ELLLD 1p83=512% 8 FEBIOTOR ©, 1K 54 ,P8p FC Tlswddu/e7gd a1t CH5tEs
ARBREY 1810w3030 & NETWORKRES A=PIHwSIR ,1254PIN=5FLG 23480 te10=005y
LT 0683a512% & pESISTOR S 1K 5% ,e8w FC 10zwdpos/+T00 D112 (L L
[R-LETTY ceb3e5125 8 RESTSTOR B,1% S% (25K FL TCzmdd0/e700 altéd CLubles
PELLTN 6Bl 2T 2 RESISTOR 5,1K 5% ,&5w FU TLm=d00s+700 DEYEY CHE123
hzBpud Ve83=5120 & REBISTOR 5,18 S¥ ,25n FC Tomwd0ys+700 LERES! cucres
hpBREY BabI=552% 8 RESISTOR 5,110 S% 29w FL TCme=s00s+70U atied L851¢6%
iFBR%p felieSt2s [ RESISTOR 5,1K Sy PS¢ FC TCe=800/4700 wh181 LB312%
LE1-U8 3% 075TmoIRE 2 RESIBTOR (K 2% ,125% ¥ TieGp=100 24sue Clal fhmifuldylal
KpBUy 1ER0e0347 3 IC SHF-RGTR TTL Ref PRLwIN PRL=0OUT u=~#lf Ul 95 SN UeEAN
Lrd:rd §BF0etTY 0 I INV TTL HEX (wINP 01295 SuT4UDN
A2BU3 18g0en4T1 [ 1L INV TYL HEX 1=INP G1E9% SHMFLOBN
L2844 1520=0¢TR8 2 I1C FF TTL D=TYPE PUSSEQGL=TRIG CLEAR HEX B1E59 SMTHLTUN
AzBUg 182a=0708 2 I KF TTL DuiYPE POS=E0GE#TRIG CLEAR REX nie9s SNTUyTaN
LEBUL L520a)36T 3 10 YRF=RGTR TTL £=8 PRL=IN BRL=OUT Hed]l IRECE] suiagdan
Epaly 185202090 5 H 10 SHF=RGYR TTL L R=8 SERLAL=IN PRL=OUY 5129% GMThL1pUN
R2HUY 15R0=0903 3 IC SHF@RGTR TTL | F=3 SERTAL=IN PRL=OUT R¥-L20 EN7AL el
ke $AME AB A28, USE PREFIX £39
i3 0804%es00tY | & ! BOARD ASSEMBLY, SOCKET FETTT GSLaSee0ElS
{BERIES 15207
300y 21603877 H CAPACITOR=FYD 1QO0FF +=£0% Z00VOL CER 28480 atey=3877
Aince 916ouiBYY 5 CAPACTTOR®FYD LUOPF ¢mgX 206WDL CER 2BuB0 [EEDEELY N
*3°§! 0160n3877 5 CAPACITORWFXD 10UMF +=20% 200vDL CER zausy pieeeda??
43004 0160=3877 5 CARACITORSFXD 100PF vegod 200905 CER 288D yieie3E?y
305 6140=3877 g CAPACITORSFXD 100PF s=20X% 200Y0C CER 26480 Ulehe3B77
-il“cé S1p0a3BTY 5 CAPACITOReFKD ¢0DPF +wpak 20GVOL CER zEy8u ULptmzary #
Wty 9180<387T |5 CAPACITORAFAD 100PF sed0l 200VDL CER ZhuBn 1 glh0w3B17
‘Iﬁua 0169=3877 s CAPACITOR=FXD 100PF smgty PO0VDL CER Fha8y Glhya3di? P
Lraee 01623877 |5 CAPACITR-FXD LuypF +=20% 20G¥DC LER 24480 | winne3syl :
ittig 016387 |5 CAPACITORWEAD 100PF +ma0k 200¥DC CER pRuBG | uiat=3B7T
f:‘“git FL80=3BFT |3 CAPACITORSFXD 109PF smw20% 200VDE CER ses86 | olede3siT
dgcii 3160w3B7T 5 CAPACITORWFXD 1ooPF +w2nx 2o0y0C CER F848 U1eh=3BTT
s retl 51603877 5 CaPACITARSFXD §00FF +ad0% F06VOL CER Z8uD WilbUa3RTT
flsugiu 0160m3ETT 5 CAPACITUR=FXD 100PF #wén% 200VOL CER ;8480 Glenais?y
i3 PREY XD A 5 CAPACITORAFXD 100RF +w20R% POOVDC CER 25480 RLCES N
P 916023877 |5 CAPACITOR=FXD 100PF 4=bi FUQVOL CER pandu | 41au=3677
.{3§c=; 01p0m3877 8 CAPACITOR=FXD 16RPF +=20% 200VDL (ER ZBYEC 0igu=3nii
A36c1e 0150=4877 g CAPALITOR=FXD 104PF +=gik d00vOT CER 2fuby Dlad=3877
TN Olad-3577 & CAPACITORFXD LGIPF #=20% 200VDL (ER ELETH Utho=3877
3 0160=3877 £ CAPACTITOR=FAD 130PF 4=goy eyl CER ZHYBN JiptwaB??
Sk
e $i60=3877 5 CAPACITORSFD 1puPF swzay 2oovol CER 2BUEQ tleumiBTT
¢i60a3B7Y B CAPACITOR=FXD t00PF +=20x 206vDL CER FLEEL Uten=3877
O160=3877 ] CAPACITOR=FZD 100PF #=g0x 200vDL CER 2eahs Ulnlm3sy?
0i{bue3aTy & CAPAGITORF XD |nupF +egox 20000 CER Fuude wibdw=iB7?
Giegegl@? 2 CAPACITORSFYD uF +w20% 23VDC CER 28480 gled=nid?
51603579 7 CAPACITOR-FyD _giuf +=etx 1oyyDL CES 2648y Hlgu=3879
3560=0127 2 CARACITORWF YD {F +w2nx 25v0C CER EL Gleg=n1e?
S1léswnte? 2 CARACITOR=FAO tyF +wd0x 45vHC LER gEaén ulbtwiiel

SeeinuoducUontothh%mcﬁanforonmrmgénfomnaﬁon
*Indicates factory selected value
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Model B45A
Replaceable Parts

Tabie 6-1. Replaceable Parts (Cont'd)

Reference HP Part |c — Mir
Y ; G criptio Mfr Part Num
Designation | Mumber [P vy Description Code rt Number
43001 i26pe08id 5 i SOCKET-IC-TS 24-CONT (BASE) DIP-SLDR R 1200=0630
1200=0850 5 1 SOCKET, TEST 24-Pilé FETEM 1200=083L
LXLESY G4%0.1079 4- RELAYSREED 1A SO0MA 1o0vot SvaLalllL 28680 pUgmE0??
A30KZ 24964079 4 RELAYWREED 14 SouMA toevDg SvpeecOlL 28480 0uRe=1079
550K n4RhwioTy u RELAYRREED 14 5004 160vol SVDCeCOIL 2a480 043087
AEBRY GE90=1079 4 RELAY=REED 14 So0Ma 1QUVDE SVOL=-COIL 28480 44901079
LE0KE 0450=1079 4 HELAY=REED 14 S00MA 10OVDG 5ypL=Ltnit 2Ra80 gugiein?
L30Ke 0490=1079 4 QELAYPREED 14 S00MA 100VOC 5vypE«ChIl 24480 paq0al 079
A30%7 549521079 4 RELAY=REED LA SOOMA 100VDD SVOL=L0IL 28480 pugnei 0y
430K8 V4GD=1079 4 RELAY«REED 1A SH0MA LUOVDC BYDCaLOIL 2B4B0 04Q0mYGTT
43089 B490=1079 4 RELAY=REED 1A SOGMA 180vVEE SypLeldli FEEEH auqg=loTe
KEOKLD Q4 o=l et 4 QELAY-REED 14 So0MA 10UYDE 2yDC=L0IL 2HUED 4agp=1079?
AYgRL ausa=107e 4 RELAYREED 1A SooMA 10u¥DC SYoL=t0Ik 26480 ausne1g7%
A30K12 pagpeiofe i RELAY=REED 14 SooMA 1o0veLl FVDCLL0Tk 28480 GERp=i0T?
530k GsogwiT9t 1 COTL 290NH 26% 230X, FTSLG=NOM ELEYLE LITTLIRAN!
A30L2 F1000g 791 § oI FhoNs 203 ,EEGX.B?ELG-NGM 28581 Fi00=] 791
43003 3100=1791 1 COTL 290NH 20% ,230H, 375LGNOM 28084 IinnuiTIl
43004 9400m1 TR i £0IL 290NH BU% ,230K,3T5LELNOM 28480 5500w179)
A3CLE G100wiT9¢ i toly 290NK BOX JBEDE 3TSLGaOm 28489 SypemiT9L
A50L06 91001791 i COfL 2Ho0NM 0% L23DX 3TELGWNOM 28480 91p0w1791
a3eL7 1p0=iTIL i CoIL 290NH 20% 230K, B75LE=NOM 28484 Gyud=l T
LY 1IN 1001791 L Eofy 290NH 20% 230K 375LG-NOM phudy g100=3791
#3918 910081791 i COIL 290N 20% 230X 37SLGaNOM 20480 9100=17%1
A30L LD Fi00mi791 t COIL 290NH 20% 230X, 3TSLG-NOM 28080 glgfet79i
[3LINE Gigowt 791 4 CO7L 290NH 204 230, 37SLG.NOH 28480 9160=1791
Aotz 310001791 1 £OLL 290Nk BOX L2I0U BTELE=NOM 2480 91041791
L30L13 9140=1751 1 COTL 290NM 20% ,230X.375LGwNOM Za480 9100=17%3
A30L 1Y 4300=179} 1 CaiL 290NN 20% ,23DK.37SLE=NOM EEYL-Y Gip0=t791
£30L15 Fipo=1791 § COIL p9oNH 205 230X BTSLE=NOM 28480 F104*1791
A30L%% 9500m1791 i EoIL 290N 20X 230K 3TSLGeNOM 2RuBY G1paei79l
AZ0LT 91003791 4 pOLL ZI0NA 208 230K, BFELG=NOM 28480 9 y0=iT¥L
43918 §100wi79! 1 LOTL 260Nk 20% 2300, 375LG=NOM peuBe gioneifol
A30i9 L00=1791 i COIL pOONH 20% (230K.375LE~NGM 2HUBO 9Lo0|TH
530L30 2100=17%91 i LOIL POONR 20K L 230K, 3TSLGNON 28480 9isges79t
A30L21 9100=1794 1 Loyl 290NH 20% L2BDX,3TSLE=NO0H 2BuBe 9140=1791
43022 91001791 i £GIL 290NH 20% 230K, 375L0=NOM 26480 910t ¥9l
a30L.23 2100=1T5 i foIL ZOONH 20% 230K B7SLGeROY 2BASED 9:00=5791
AOLEY §160=1791 i COIL B4O0NH 20% (R0 ATELGANOM 28a8e GiGOwiTL
Aj0R¢ c69BaBIET g REBIGTOR 2,7 5% L1230 £C TLBwi20/+H00 o1t BB2768
430R32 04983369 9 RESISTOR 2.7 5% ,12%% CL TCB=i2n/#400 91121 BH27165
ARgRY 069803569 2 RESISTOR 2,7 5% 125W jois TCa=i20/4400 gLidt BE27GS
439751 436a=0077 5 TERMINAL=GTUD BGL=TUR SWGFRMaMTE gBado ¢3a0m0077
A3OTRE piagwgel? 5 TERMINALaBYUD 3GLeTUH BWGERM=MTE za4de $5aGuna?y
430793 03450=00TT 5 YERMINAL=BTUD SL=TUR SHUFRReNTE 28480 1350w0u7T
R30TRY 4360077 3 TERMINAL=BTUD SGLeTUR BHGFRMenTH 28480 ¢360%0077
L307R5 9360=0077 ] TERMINALCSTUD SGL=TUR BUGFRMaITG 28680 03bewgRTY
A307FH G3en=0077 £ TERMINALSTUD 36L=TUR YWGFAMeTE zdude 43aH=0077
430%RT oibguan?y 5 TERMINAL=ETUD GGLeTUR BHGFRM=MTG 28480 RECYILT IR
W3pipe okenuant? 5 YERMINAL=3TUD SGL=TUR SWGFRMaMTE ELELL 1360m0077
A307ES 03600077 5 YERMINAL=8TUD ggLuTUR BRMGFRMeMTE ELTA 1360m0077
ASOTPYD 0360=0077 5 TERMIMALLETUD SGLe=TUR SHGFRMaMTG 24680 U360wQ0TT
ALOTP1y 0340=0077 5 TERMINAL=STUD BGL=TUR HGFRMeMTE 28480 assden?’
A307RL2 05e0es0?7 K TERMINAL=STUD 8GL=TUR SAGFRMemMTE 2480 Q340w0077
ASRTRLE BE60=007T & TERMINAL=9TUD 85L=TUR SWGFRMemTE EL-TL 3600077
ABOTRLE [EERETI A 5 TERMINAL=SYUD 8GL=TUR GWEFRMMTE 28480 0360w077
LI0TRLE 63600077 . TERMINALwBTUD $GL=TUR SWGFAM=MTG FETEN yia0=0077
B30TRLE 0360m0077 5 TERMINAL=BTUD &GL=TUR SWGFRMmMTG ELELTS 6360=G077
ARATRLY U3eGeg0TY 5 TEAMINEL@STUD SBL=TUR BHGFRE=MTE 26480 Liau=G077
A30TRLB LRI S TERMINAL=STUD BGLaTUR SHGBFAMaMTE 28aby 4360=0077
ATOTPIS 53605077 & TEAMINAL®ITUD BGL=TUR BrUFRMwMTE gaude 4360=0077
A3GTRRE C pEeNwnnTT g TERMINAL=5TUD BGL=TUR BKGFRMeMTG 28480 p3p0e0dT??
A30TREY 056020077 g TERMINAL@ETUD SGLoTUR SHGFRmanTl #Bas0 p3p0wsTl
43q1p22 93h0ug07 7T 5 TERMINAL=ETUD SGLeTUR SWEFAMeMTG zE4BO B3aem0077
A3CTP23 0360=0077 5 TERMINAL=ETUD §EL=TUH SWEFRMeMTE 28480 ble0mguTT
A30TRES 13600077 5 TERMINAL=3TUD BGL=TUR SWGFRAM-NTE 28480 43H0=0077
430TRAEY 0360=0077 g TERMINAL«§TUD SGL=TUR SWGFAMeMTE 28580 6350m0077
0380=0745 ) 4 STANDOEFwRY Twln 1BT=INeLG BeRETHD 30000 QROER BY DESCRIPTION
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Table 6-1. Replaceable Paris (Cont’d)

T BNy e 4

Replaceable Parts

Reference HP Part cj Descripti Mfr
: : escription Mfr Part Number
Designation Mumber |D ty B Code )
53 050450002 |9 1 BOARD ASSEMBLY, TEST wu InT 28480 fEgiSest0dy
LILEARD 12%iw1365 [ CONNECTOR=BL EDGE 2@=C0NT/RGW 2oROWS 28460 185 w1306%
AR1NA2Y 129101345 [ CONNECTORPL EDGE 220CUNT/ROW 2mROE 28480 j281=1 808
ARLRa%0A $251a00Y2 4 1 EONNECTORaPL EDGE &wlONT/RUw 2«RUNS 2BUEY {25 1=0iTe
(3.1 0504Tab00i6 |3 H SOARD AQSEMBLY, MOTHER INTERFACE FEELE GEoUSwBUULE
832881 018e0ltd 8 1 CAPACITORRFXD 2pyFeegoy 3SYOL TA 85249 1500Z2nRU035RE
A3gRy §18Tas941 3 RESISTOR &,1K 2y 1258 F TCROy«idy PuBdE ChaisBaTleBiolab
FYEEERL 129402033 9 { CONNEGTDR.PL E0GE 13-CUNT/ROW 2aROWE 28480 12T =2 088
[ FEEETY 12811308 & CONNECTORWSC EDGE 23«CUNT/ROW 2oROWS 268480 EHEIECT)
ASY 0500%=50014 |1} i BOARD ABBEMBLY, MALN MUTHER 28480 -G TN
(BERIES 1628)
45304 §180m0 ol & CAPACITOR=FXD 2,3UFswiuy 3SVOC TA GuSus TLoB3I3RR03GAS
3514 T LIRS - CAPRLITORWF XD 1UF ¢w20% 25VOC CER FEEL-T] s1goe=ite?
L1303 BL60wOLET F: CAPACITOR=FYD (uF ¢m20% 23VOC CER 28480 Uleu=05ed
A3308 §1800D161 6 CAPACIYOR=FXD 3, 3uFesi(y 38v00 TA 04998 TILnBYESReIBAY
AT3CS 918401740 g CABACITDR=FXD 1BUF+~10% 20vRC T8 %6289 1500450402088
(5 %147 §180w0501 [ CAPACITOR=F XD 3, 5uf+=10% 35vDC TA FOELE] TILOBXIBRGITAS
43307 08020161 [ LapALITOReFXD 3, 3UFemioy 3SvBL T4 L] T110H33h%0 4848
Asca [3: LR R RS 5 CARACITOR=F XD 15UFs=i0x 20y0L T4 56289 1500156902082
L3369 41600177 4 cAPACITOR=FYD juF =204 25VOC CER 28480 vlodedie?
§33c10 0160=0127 2 CAPACITOReRXD juF +=20% 25vbC CER 28480 ylau=01e?
K3iCLs Slbhelt2Y 2 CAPACTTOR=FXD LUF ¢w20% 2ey0f, CER 28480 Gisd=yld?
RI3CER pLinaglsl & CAPACTYORWFXD 3, 3UF¢wilh 3SVDC VA 1408 T110833%K 03548
ARECIE 636020187 2 PAPRCITORSFED JUF #m20% 25vDC CER 26484 uibowste?
(31148 41800187 4 CEPACITORRFXD tUF ¥=20% 25V0C CER 28480 Blsuwiie?
S E141] 0164=0127 2 CAPACITORCFXD {UF +w20d Z5VDC CER 284840 Greusole?
L13cte G169=ai27 2 CAPACITOReFXD (UF +e20% 23VDC CER 28480 Hlbbeld?
(Y3145 pitgeaia? 4 CAPACITORAEND 1UF +=20% 25VLC CER 28480 GLB0maLeT
43384 T8 Two 6 ? 1 REglgTOR 10 1% ,12%8 F 1LE04=100 24546 Cm]/Bmjyalupyef
[$31TT] 1251wt 3bS 4 CONNECTORLPL EDGE 22wCUNT/ROw 2oR0wH 2EHBO 125121369
LY3XAS 128101389 F CONNELTURPL EDGE 22=CUNT/ROw 7=ROaE FEVEY) ELERTE 1
A13xAs 125101368 A CONNECTOR=BL EDGE ZP=LUNT/RON Z=RUAD FLEET] 12511468
[$511Y 12%104368 & CONNECTOR=PE ERGE @eCONT/RON ReRO4S FAUBD 12E1wides
h23AAE 12511365 [ CONNECTORWPE EDGE 2E=CUNT/ROW 2=ROWE z6uBo 1251wi3ed
AIINAD 12913465 b CONNECTOR=PL EDGE 22=CUNT,/ROW peRlwd 2848y 1e5in13ed
Ay3xiig 125101 365 [ CONNELTORPC EDGE RZwCUNT/ROW 2aR0AS 2848y 1251m1363
AYIXALL 12%1e1 588 [ CONNECTOR=PC EQGE 22eCUNT/ROW 2eRUWS EELLT 1251w} 305
. A33xALR 1251w 368 [ CONNECTORaPL EDBE 22=LUNT/ROM 2.ROUS P 125 mt 565
AREXALS 125 1e{30% & CONMECTOR=PE EOGE 22=CONT/ROW 2ROKS zsu80 | 1251eyind
- ABIRALS 1251wy 368 ] CONNEC TORePC EDGE 22=CUNT/ROR 2-ROWS 28480 1255wl 368
ASIY NS 12% 1wt 505 & CONNECTOR=PC EOGE ZE~CUNT/ROW 2=flwd 28a88 125ia1363
- A33Xbie LS 1e1345 & EONNECTOR=PLC SDGE 22=CUNT/RUN 2aROWE zB4BY peSiet305
Bb EauAqT 1E5 11365 & CONNEL TORWPC ERGE Z2=CUNT/ROW 2eRONS 25480 12511363
Asdaang 125t 015488 & CONNECYGR=PC EDGE ZEwCUNT/HOW cwRUWS 28489 1261wl 36s
1::%‘*1? 1291wi355 4 EONNELTOR=PC ENGE ZR-LONT/ROW 2aRD%S 28480 1251=130%
as!‘ﬁéﬂ 1251wt 365 [ COMNECTOR=PL EDGE 22=CUNY/ROn 2=RQWE 28480 185wtk
issxﬁz% t251=138% b CONNECTOR®PE EDGE 22=CUNT/RUW 2=ROwS FRLay L25tat3e5
it 12511385 |6 CONNECTURSPC £DGE Z2aCUNT/RON 2wRUKS 2gapt | 1251wiled
Aldxazy 12581345 8 CONRELTOR=PL EDGE ZAwCUNT/RUW 2eRO%E 25480 1285101305
hydxaae 125101385 |6 CuNNECTOR=FC EDSE 22=CONT/RUN 2e8048 4By | 125141365
12811118 4 15 POLARIZING KEY=P{ EDGE CONW 28481 t25tagits
0555060011 | & H SAIMTER MECHAMITAL ASSEMELY 28480 FERS TR DIt
4k
akld 50809051 4 1 PRINT HEAD 28480 5080=90a51
91006=3%15 H i PAPER 80V CUIL 28480 Giyne3iais
Cheg
2B QeaTion 17 1 GENGOR ASSEMBLY (ORDERED 48 BARY OF A2%) asaag IR ET ALY
A5
Riato 1901.0056 |3 Dlo0E~SWITCHING Aoy 200MA NS DGn35 26LBy | 190100050
glépegadr ] ] LAMPwINCAND 485 EyD( HuMi TwinByy B 390469 HB% TR EN0
214040092 ] L AMPaINLAND 685 BYDC 6UMa talwaiil B FULEN] 45 TIPF LD
2180mopo2 [ LAMPwINCAND 6RT &VOC uMa TwtwRULB 20004 wé5 TIP Eny
d14na0092 ] LAMBLINCARD 665 SVOC seM4 Tata8ULB G080 oBg 119 ENU

See introduction to this section for ordering information
#Indicates factory selected value
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Mode] 5045A

Replacsabie Parts

Table 6-1. Replaceable Parts (Cont’d)

Reference HP Part (¢ _ Mifr
: p t Description Mfr Part Number
Designation | Mumber |D Y P Code
A35MY 09820-29761 | & 1 MOTOR ASSEMBLY 28480 G9B2OeRYTLL
A35810 199060306 9 4 PHOYOTRANBISTOR VaXmdoy 1DsinoNd 2B4BY t9%0m0308
AsS320 199000308 9 PHOTOTRANGISTUR vaAXsdpy [Dalugha 28uBg 1%%6=0306
ALS530 1890=0306 L] PHOTOTRANSISTUR yvaxsu4cv LD=1gONA 2HUBG 1990=03506
434040 19%awnios g PHOTOTRANSISTOR VAxedapy IDmi00vA ZEUBY 1799e0300
MISCEL ANEDUS PERTS
14500153 [ i LAMPHOLDER MOGTaSC+FLG=8KT TUR=TERM ELTEN 1uBowg 1Sl
pestoedding | & 1 LAMP, RETAINER 28486 LIS LEFE IO
0981 9=2570% |4 1 NUT, RETAINING 26480 paBL B850
098t neasBay {9 1 BC BDARD, BENSOR MOUNTING aB484 B ymeaBby
a34 IELEL LI T I ! BOARD ASSEMBLY, OnE SHUT ZHUBY ETEL-ETTLLY
(4ERIES 1748)
436¢1 Gthbwdtel 7 2 CAPACITOR®FXD ,6BUF +=5% S0vOL MET-PILYL z848y 1. Qis0eETed
Abc2 GialeiTed 7 CAPACITOReFXD ,gRUF +=%% SuVOL MET=POLYL EEFLD Ulplim3yn2
LELNS ] {200« 05659 & H SOCKET TEST 20-PIN 28480 AR TR
A3bPY 1200w05587 El SQCKET-1C 20-CONT DIF DIP-SLOW {BASE} 19613 220e(3duartagnnd
[ -1}] 1854 mdgs9 3 i COMNECTOR=8GL CONT PIn 0Eteln=i8les? 28480 15 =4259
hibRy 075 TmoNas b 2 RESISTOR zoK 1y 1257 F TOwe4=100 zasub Chut/BmTundogdnf
L36R2 7% 7egudY & REGISTOR 20K 1% ,i25w F TU30+el00 FLLELY Lhwl/BmlGmByg=F
Azedy J101=5860 H SWITCHwSL Smihd DIFP=SLIVE«ASSY 18 S0VOC 2848y Aut=1dau
436382 3101ajBy 8 ] SulTCH=8L duwtd DIP=SLIVE=488Y ,18 GUVDC 28480 Jlpteidal
416483 1011841 8 SHITCH=BL GwiA DIR=3LIUE-R88Y (1A S0VOC 2858y IATETIE-E
Aléga 310i=1 841 ] SWItDmmBL 4m1h DIR=SLIVE=A33Y 14 Boyug 28480 510twiB4L
(3 1) 050dGeb0043 | b 1 STATIC PROTECTION BDARY (SERIES (%1e) 2848y BEUUEebEOYS
A%70Y $160089%7 a H] LAPALITORFXD ,1UF +eRU% G6VDC CER PBUHY 01bUedSsT
a37ce 416000557 o CAPACTTORSF XD (1UF +=20% SuvUl CER 28480 Diau=dEs?
A47C3 0180a0z28 ) CABACTTORFAD 2zuf+=10% 15v0C TA Seade {5p0gpexs0198e
ALTE4 D1ADw0RED & CAPALITOR=FX0 zpuf+eioX 15VEL TA 55269 1SpUgaesis82
AL7CRY =
A3TCRiN2 1301wt 0 b0 3 DIODE=SWITCHING Bav 20aM& 2Ng 00=3%" pBUBY 1 LeaEhy
A3TRy (2512648 2 H CONNESTORmPE EDGE SG=CUNT/RON 22ROWE FEPLD) 1251 mabnE
438 05Gu3=bt03T {8 1 BOARD ASSEMBLY, MP=18 INTERFACE 28480 G5G4aGmbuu37
(SERIES 1T1E)
438CRY 1901 mo 000 H DIODE-SWITCHING 30v Sumd 2n8 DD=35 2848y 190i=0uY4U
A38.44 1200m0U33 0 H SOCKETmIC 24=LONT 2a4BY 1200wn4s%
A%8% $251=37%3 i CUNNECTOR 2d=PIN F MICRUNIBUON FRL4BY 1851=3283
436R1 1840w0138 3 H NETWORK4RES 10nPlNeSIF ,1=PIN-gPLE RE4BO 1810w 56
[RL:E) 18i0=0i36 3 NETWORKWRES 10wPINmEIP ,i=PINw3PCE peudy 1834=01 30
PRECISION RESISTOR PACK ROARD (05045-60042)
(GI8-6362 24 RESISTOR 1K 0.1% 120w 0658-8362
12614364 2 CONNECTOR 12-FIN HEADER 12514384
14000995 1 CABLE GRABBER 14000985
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Model 5045A
Replaceable Parts

Table 6-1. Replaceable Parts (Cont’d)

Reference HP Part ¢l o T Mfr
- . t Description Mfr Part Number
Designation | Number |0 Y P Code
a1 CHASSIS PARTSH
81 116520287 8 2 FaNeTELX 4SwCFM 115y S0/80mdA7 L[,SelkE 28480 RRE-SLETrL-
ge 3160m0287 ] FANYBAX 4S=CFY 158Y S0/p(enl 1,SaTHK 2B48Y Ipum02g?
¢1 0150=01¢9 1 i CARACITORWF YD ,0tUF /7, 03GF +=20% EEEL GEBgmQLLY
[ 0189=2179 9 L CAPACTTORAFXD UaUGUF+TS=10% 15900 4L b3 Cypge2uulSALEA
{RART OF J1)
] ptEo=0580 k) 2 CAPACITOR=F 2D ,paF+7S=10% 13VYDC AL S4289 E02DEN3ENRBREA
i1 Gi80wg B8 3 CAPALITORFXD ,QuF+7%el0% 1SVEC AL ELFEN arELAOILEIREREA | e
o84=2277 9 a CAPACITOR=FAD gpp0UF+75=19% 28V0C ab 0289 1B G0 gTAL2A
05Bowg2?Y 9 CAPACITORSF XD B300UF+73=14% 2500 L Sh2ET IsbEZRGU2NALER
¢580=0579 & ] LAPACITORWFXD 72u80UF 75108 30VDC AL 0yBS3 Spofggduloalan
G180=05T8 4 CAPACTTORFRE T2a0WF+T8=10% 30VDD 2L buBS3 JeuTREucinAbgl
0tE0ugSTY 8 1 CAPACITURFXD  p2AF473=1u% VDL AL RELERS Stp2Biunsoliga
tibom3n3d ] ] CAPACITURWFXO (jUF +wi0y% foovDD CER zaado g1o0=ings
Gibom3094d ) CAPACITORF XD ,{UF +=]10% 1oovDL CER 2848 Biae30HE
C160=3094 8 CAPRCITOR=F XD [ 1UF +=10% to0yDL CER ELEED] 0iBG=3u9Y
$jboaldsd 8 CAPACITOR=FXD ,1uF +einy [00vDL CER 284810 Gleo=3094
Gi60maiRT? 2 CAPALITOR=FXD TuF +=20% A%VDC {ER ELET:E Hledwyie’
5080058 H ! DyoUE~Fw 880G 1gov 304 yF D1FFsyquy s47i3 MUASI (-
19020986 & 2 BIODE=INR 9,1V 5% FDRiA IRZIUA G713 tuSaipart
18G2=0980 & DiOpEeENR S,1v SX PDeiw IRsiua w4713 [E-TE TR
P1H0e00RS 9 L1 LAMpalnCAND 327 zBYDL 4owma TaimbitnBLULG 2E48Dn Ziugmnes
214¢uq028 9 LAMORYNCAND 327 28y0C doMA Teiw3/bweBUls 2848y 21tigwones
2lé9moed § LAMP=INCAKND 327 28VDL 40MA T=iw3/4«BULS ELELIY Zragwaids
2169m0028 @ LAMP=INCAND 327 2BYDL HOMA Twied/#epliB ELT L FRLLCUETE]
2140=0028 9 LAMPuINCAND 327 28VDC 4GMA Teim3/d«BULE 28480 2rift=a(es
£510m0384 ? i FUSE 34 250V SLowBLD 1.25%.2% Ui FLLI 2110=GE8]
’ (RPART OF J1
2iine03od 4 1 FUSE 1,54 250V BLORELOD :.25%,2% UL ELET-2 £rigwadud
{PART OF J1}
21io=0p8d § 2 BFUSE {54 280V MDMeBLO {,23X,2% UL 2848 2iie=0usy
211gmp0B4 H FUSE 1S4 250V MoMwBLO I.29K.2% Ul 28480 2l10e0n94k
§9eGegadi 4 H FOWER MODULEs uUNFILVERED ELTLT W9sjeGuug
91400138 9 2 COIL=MLD 22UH 10% QB30 ,2B1pX, FBRBLGwNOM 2Budy SiE0=p]s0
{PARYT OF 21}
40l db b} COTL=MLE Z2UH 10% Su%6 (26104, 93BLG=NOM FELET FitiGe] 3G
(PERT COF J1)
So40sYR19 ] ] 8TRAP, BENDLE, CAFWFRONT 25480 BpuywTaty
So4ne7eel 1 H STRAP, HANDLE, CAPREAH FouBE SHG0mTR220
Sh60-980% 4 2 FEEER SUBG=9505%
05068200023 | & 2 CovER, SIBE 26480 GBOASetuRd
5040m7201 & 4 FOOY(8TANDARD) 28480 Tu4omIR20L
5001 wodds H i TRIM, SIDE ZBusn Supiefuuy
S040m?R202 k] H THIM, YOP FBudn SpuhwiRud
3060mIBAS 3 H 28480 SH60=9A48
S0&G+9838 1 H 2Budg Supl=T556
03048202801 |4 1 PANEL, FRONT EXTRACTOR LT PEIT LTS B
I13§s0367 4 1 CAF, switCH, LOAD 2BUBG 313iecia’?
FER LR L] & 1 gap, awlTiH, Piag 2BUBG 3131wn3n9
35310370 9 i CAP, SwitgH, LONT pBHBLG F13te0370
A131-03T1 2 | Cag, SwITCR, FAIL 28ago El31=0371
3131wd368 & 1 GAP, §WITLH, TEST Cedugn 3lit=ddsg
950iS«000616 |7 ! SuUBaBAKE) , CONTHDLS 26480 FETY LI Y
05045060112 | 0 | DOOR A88Y, PRINTER 28480 0SuuBmpulie
LS0UEL2020Y | & 1 PIN, RINGE C,D, FEEEIY GeRUE=2e2NG
PE0uG5es01LL |9 i DOGR A88Y, CONTROL 24444 GBUEBasulL
CS0UB=20204 {2 i PIN, HINGE, P.0, ZBUBY CELESmAngln
2504520203 | & i AxLE; PARER ROLL 2BuBH N5adS=202u3
NOT 488SIGKED
0SCaS=40003 | & H COVER, TEST HEAD 28udy FENES TR DR
NGY ABEIGNED
MOT ASSIGNED
08445=20204 | ¥ 2 SCRE®, TONGUE 28a8p IS EA-L
0504500027 | G 1 GUIDE, BOARD, SDOXET URIVE 2HGBD [E-BEL-TH TR
G80US-GOn2) | & 1 TRAY, TERT nELD 28480 GBoLSwinn2]
AS0USwdDO0L [ 4 { SUTBE, MaG (AHOD, BUTTOM péidy PRI TR
$5048ubinoog (S i BYIDE, “AG, TARR, TOP 28480 EETE LT
0603=a150 ks [ SUIBESPL BD SRA POLYC L pé2=-BD«THKNE zBuky DRy IeG15Y
0804500004 [ 3 H COVER, PCWER SUPPLY ELYET USOASwoUL e
S0R0=-5808% ] 1 FRAME, FRONT EETT SpJuesBuS
0800800014 |5 H 3UPPORT, CARD READER 28umy Bo4Seuylla
§904%=000t5 | & H BRACKET, CARD READER EET-TH LE-DEL- BT R
See introduction to this section lor ordering information
*Indicates factory selected value
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Model 50434
Replaceable Parts

Table 6-1. Replaceable Parts (Cont’d}

Reference HP Part IS o e
: p 1 Description Mér Part Number
Designation | Mumber Y B
npis 05048=000t3 14 1 BUPFORT, INTERFACE M. B, 2B4H0 aBouGe0001d
EERL p8ouganonie |1 2 GID0E, B0ARD, LEFT 26080 GB04S=nudLe
Hph&Y 2504560051 3 2 i GUIDE, BOARD, RIGHT 28480 pHpaS=guuil
wpdd 5534500008 |7 H BULKHEAD, FRONT 28480 35045=y0008
Mp&R SoapeBEle 1 4 284689 guaowBESE
upal 98048=00009 18 i aTIFFENER, BLOCK HEAE 28480 250agmouood
Hply pEGUE=aC00T |0 5 BULKMEAD, REAR 2848u o5Gubmpuot?
Hpas o008 =6000T ] 1 GUIDE: BOARD, FRONTY Po8a 28450 oBpaS=GUe0s
LEETY §504B«00006 | B 1 GUIDE, BOARD, REARY Polse 28uBU (5ouSeniule
MERT Sp20enBil 9 i FRAME, REAR 28480 5g20uRBUD
upas 0504800029 i SUPRORT; Pl CovER 28080 e CO
HE49 2410401 5 PAPER, ROLL 28480 EELSETIE S
) Wekg 250480008 3 BRACKET, MOTHER 8D 2BUBY gsnagegouid
f 3] 18540671 TRANGISTOR NPN anp282 81 TQed POmibOV [EERE] ELLELT
§ &y 18540874 TRANSIBYOR NAN aip2B2 51 TO=3 ROEIHOW naT1d ENpRbBE
L C &l AR 1 SE8I8TOR 220 1% Ly W TCBOwwZY 2BaB0 phyeded
g 1 9100e3044 1 TRANGFORMER-POWER PAI1 (15/250Vs witue¥ 28480 qiyom304
;' : LB PEITELET A 1 CABLE ABEY MaIN MOTHEKR 2BaBY P A TR
oo #2 504860105 i EABLE AB8Y. BM TQ BM 28480 §Bu4S=bU1YD
F LE] p%948=80103 ! CABLE A83Ye FRONT PAMEL CoNYRCL 2tu8y GSuHSeeuitd
k] LT psous=aning i CABLE ABBY, LM HANDLR 26480 p5puS=p0l By
& LE] a%0aE~00108 1 CABLE ABSYy TRANSFORMER 28u5U FECTER L AH
| O Wh 0%06Se001 0L ! CABLE AB3Y, AL ROKWER MODULE 28480 yEaasubul 0l
§ o Wy BLRget13T8 1 CAALE AS8Y [BAWE 7oCHOLT JEK=J¥T 28480 B120=1378
MiaCELL&NEOSS PARTY
058620078 4 2 CLAMFLAF 2.062.014 8T 56289 FELERE]
0380aiHBE 8 2 INSULATOP-CQVER nyL 0N 2Bad FECRENLLL
PELTELELL) H INSULATOR®XSTR i, =RER Z84BL GaaLmn596
0360m0bEL 8 i TERMINAL-BLDR LUG LKeMTG FORwEL0=8CH 74943 Gige, 196
03800809 ] 4 gPACER=RND SShE=miNmLE Liteinell GuoBs pRlER BY DESCHIPTION
a38p=0342 ] 7 STANDOFF »RVT=ON 128=ileil Gu3RTHD po0ud pHOLR BY DESCRIPTION
2510=0182 2 2 FASTENERLATEH A PAwL SAIP AANGE pBadl gBle=biRe
[ELFLIREE] 2 4 NUTosRMET=UnTP awgaTHE L2500 SPReGTh a0yt OROER BY DESLRIPTION
090000917 9 2 a=RING .EGS-IN-ID sGT-IN-xsECT-OIA #TRL 28480 PRI
12a0wod%e T 2 B0CKET=XETR 2=50NT 10wl FBUBG LEOOMDASE
1200-0659 SOGKET TEST 20-PIN
12050293 0 H REAT BINK Tgedupkh 2&RB0 [ERCETELE
(20076557 9 Fl SOCKET, ¢ 20-CONT DIF TEST 20PIN {BASE} 19613 200=0334nG0=0602
(pARY OF SUCKET ADaARTER)
1219=0013 3 g CLAMPwCAP 1,375=D34 8TL LT 12100013
125100159 4 3 CONNELTOR=PG EDGE (GmCONTFRDW 2RRONB 28UBG 125t=u1s®
12811349 4 POLARTZING KEYwpl EDGE CONH 28480 12%1=1413
Lhon=000e k] 2 FUSEROLDER=BLOCK 154 250V AwFU 28080 yunp=0008
1600=0598 2 H ELAMPCAR 2,5¢D1A afe - 28480 14gQme590
268000178 H 4 SCREWeMACH 10-32 S 3SeNeLE 100 REG 28480 2aBOwyLTE
3101=1671 F H CAPePUSHBUTTON BLALKE (3TH=IN DTA 2BABO 119i=toll
42080098 2 s rohM STRIP, /4 X 2" qgale BED
71201254 1 1 NAMEPLATE JAi2e el SHelnsnE AL 28480 Trenwsabh
FIITIL B [y LABELeINFORMATION 1 hReINeHD jawiNell 26580 712028289
718200097 2 i PLATEmBERIAL »Gm TN=HD 1,.25=EN=LE AL pua84 7ypgmun?d
Bhe0w00s3 17 H zBuBY PN TS
£5035240004 5 4 FOOT ZBUBD GBGAGmanUnA
150uB=00002 ! 1 #ANEL, REAR 28480 pEpAGwonGUd
55045=0000% 2 1 paN, FLODR FBUBD uOLGwI0U03
o5048e00022 15 L covVER, BOTTOM INEULATOR 28480 sEgas=qougd
emouge0002y |7 1 coyER, RECEPTACLE 2BHB0 (BOABwADGEY
0504500038 11 1 guie D, PROCESSOR 28uBY (SEuS=UnU3E
980UG=E0015 {2 2 gOARD ASSEMBLYs PRROA INT aB48n 05085eb0LED
§50u5=60019 |8 H pyMMY 1C, 18=PIN pBUBY 05U45=ROULT
gBous=00032 L 3 i SOCKET ADARTER 2owP Il 309 wlLCENTERS LT JSudBepUU e
080agub00dR 5 H RePACK PRECISION REBISTOR 2Budl gspasmabiué
450uSeblR0 10 i DIAGNGSTIT CARD (38 28485 g50uSee0idy
pEOA%RB0020 (1 1 puMmMy 1, 24=PIN 28480 pBpUGmBUCEY
05045=00037 |2 § CLIP, PAPER RETURN pAUBY sBuHSeouu3?
\
%
!

See igtroduciior\ 1o this section for ordering information
*Tndicates factory selected value




Figure 6-1. Cabinet Parts
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Model 50454
Replaceable Parts

MP15
MP14
MP13
MPjE

MP11

MP32Z NP3

o =
& at
= =

MP30
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Figure 6-1. Cabinet Parts (Continued)




Replaceable Parts

MP34
POWER SUPPLY COVER
(NOT SHOWN)

Figure 6-1. Cabinet Parts (Continued)
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Model 5045A
Replaceable Parts

Tahle 6-2. Manufacturers Code List

Mifr No. Manufacturer Name Address Zip Code
0000) GTE Sylvania Miniature 17 Prod Hillshoro, NH 03244
00000 Any Satisfactory Supplier
00853 sangamo Elec Co 5. Carolina Div Pickens, 5C 29671
00908 Kemet
aEpa Allen-Bradley Co Milwaukee, Wi 53204
01295 Texas instr InC Semicond Cmpnt Div Dailas, TX 75222
01928 RCA Corp Solid State Div Somerville, NJ 08876
04713 Motorola Semiconductor Products Phoenix, AZ 85062

- 07263 Fairchild Semiconductor Div Mountain View, CA 94042
19613 Textoo! Products Inc trving, TX 75060
24546 Corning Glass Works {Bradford} Bradford, PA 16701
27014 National Semiconductor Corp 5anta Clara, CA 95051
28480 Hewiett-Packard Co Corporte HQ Palo Alto, CA 94304
30161 Aavid Engineering Inc taconia, NH 03246
30983 Mepco/Electra Corp San Diego, CA 92121
52072 Circuit Assembly Corp Costa Mesa, CA 92626
56289 Sprague Electric Co North Adams, MA 01247
71590 Centralab Eiek Div Globe-Union Inc Milwaukee, Wi 50501
72136 Electro Motive Corp Sub [EC willimantic, CT 06226
73138 Beckman Instruments inc Helipot Div Fullerton, CA 92634
79963 Zierick Mig Co Mt Kisco, NY 10549
84411 TRW Capacitors Div Ogailala, NE 69153
91637 Dale Electronics Inc Cofliimbus, NE 58601
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Model 5045A
Manual Changes

SECTION Vil
MANUAL CHAMNGES

7.1, INTRODUCTIONM

7.2, This section contains information necessary to adapt this manual to older instruments.This
manual applies directly to 5045A instruments having serial prefix 1932A.

7-3. MNEWER INSTRUMENTS
7.4, As changes are made, newer instruments may have a serial prefix not listed in this manual.
Manuals for these instruments are supplied witha manual change sheet, containing the required

information. Contact the nearest Hewlett-Packard Sales and Service Office for information if
this sheet is missing.

7.5, OLDER INSTRUMENTS

7-6. To adapt this manual to instru ments having aserial prefix prior to 19324, perform the back-
dating that applies to your instrument’s serial prefix as listed in Table 7-1 below.

Table 7-1. Manual Backdating

“ 1?%;:mtws::§irh§;ﬁ;m§ Make the Following Changes to Your Manual

1916 1
1852 1,2
17124 1,2,3
17044 1,234

1628A176 thru 185 ’ 1,2,3,4,5

1628A156 thru 175 1,2,3.4,5,6
1620A 1,2,3,4,5,6,7
1520A 1,2,3.4,5,6.7.8

CHAMNGE 1
Page 6-23, Table 6-1, A28 Replaceable Parts:
Change A28 from Series 1916 to 1520A.

Page 8-147, Figure 8-31, A28 Schematic Diagram:
Change A28 Series from 1916 to 1516 and 1520.

Delete a connection between the shell and pin 17 {circuit common) of 24-pin dual inline
connector P2 and connection between shell and pin 36 (circuit common} of 50-pin dual
inline connectar P4 ‘

Page 6-15, Table 6-1, A13 {05045-60013) Replaceable Parts:
Change A13 Series from 1916 to 1712
Change HP Part Numbers for A13U16, 17, 25 and U26 from 1820-1938 to 1820-1614,

Page 8-135, Figure 8-27 (Sheet 1 of 2), A13-A24 Sschematic Diagram:

Change A13-A24 from Series 1916 to 1712

Page 6-29, Table 6-1, Replaceable Parts:
Delete CR3 1902-0986.

Page 8-113, Figure 8-17, A2 Schematic Diagram: s
Pelete 9.1V breakdown diode (CR3) between rerminal 15 and terminals 11, 11.

Page 6-29, Replaceable Parts:
Delete complete A37 parts list.







SECTION VI

MAINTENANCE AND TROUBLESHOOTING

8-1. INTROBUCTION

Model 5045A

Maintenance and Troubleshooting

8-2. This section contains maintenance, troubleshooting, theory of operation, component
locators and schematic diagrams. The maintenance information includes a table for identification
of assemblies and a table of test equipment required. Removal and disassembly procedures, in
addition to repair and cleaning procedures, are included. Troubleshooting covers the CPU, the
pin drivers and self check. A troubleshooting flow chart, and operation flow chart and a ROM

listing are included.

8-3. ASSEMBLY IDENTIFICATION

g-4. Table 8-1 lists the designations, name and Hewlett-Packard part number of the assemblies

that comprise the 5045A.

Table 8-1. Assembly Identification

Assembly Description HP Part No.
A1 +15V and £18V Reguiator (5045-60001
A2 +8V and £12V Regulator 05045-60002
A3 +5V and +18V Regulator 05045-60003
A4 Arithmetic Logic Unit 05045-60004
A5 Processor Memory 05045-60005
AB Main Memory 05045-6G006
A7 /O Board (HP-1B) 05045-60007
A8 RCM 05045-60008
A9 Address 05045-60009
A10 ' D/A Control 05045-60010
A1l Reference Level Generator 05045-60011
AT2 Pin Driver Control 05045-60012

A13 thru A24 Pin Driver : 05045-60013
(A17 thru A20 comprise Option 024)
A25 Card Reader Interface Assembly 09810-66562
A26 Card Reader/Printer Interface 05045-60015
A7 Front Panel Switch Board 05045-60021
A28 or A29 Socket Driver 05045-60017
A30 Socket Assembly 05045-60019
A3l Test Head Interconnect 05045-60020
A32 Interface Motherboard 05045-60016
A33 Main Motherboard 05045-60014
Al4 Thermal Printer 05150-60011
A35 Magnetic Card Reader 09810-67962
A36 One-Shot Multivibrator 05045-60041
A37 Static Protection 05045-60043
A38 HP-1B Interface 85045-60037
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Model 5045A
Maintenance and Troubleshooting

8-17. Card Reader Removal

Disconnect power from 5045A.

b. Remove top cover of 5045A by loosening screw on rear of cover.

c. Remove top trim strip using flat-blade screwdriver inserted into slots in strip to lift strip
out.

d. Remove A25 Card Reader Interface board by lifting board up until itis out of cannector,
then push board down and to the rear of the connector until the left end of the board
passes through the board guide. pull left side of board forward, siiding the board under
the guide. When clear of the guide lift the board up until the side edge connector canbe
removed. Remove the connector in the center of the board, making sure nottobend the
pins. Remove board from instrument.

e. Turn 5045 on its side and remove bottom cover by loosening the screw atrear of cover.

f Remove the screw second in from left end of the instrument on the front flange (bottom
portion). (A nut on the inside of the instrument on this screw must be held to allow
removal of the screw.)

g. Remove the two screws on the left top of the front flange. This will allow the card reader
assembly to be removed.

h. Reverse the preceding procedure to reinstall the card reader assembly. The nut and
screw attaching the lower bracket and lower front flange should be loosened and the
lower portion of the card reader moved if the card does not feed smoothly into and out of
the reader. The nut and screw should then be retightened.

8-18. Cleaning Solvents

8-19. Recommended freon cleaning solvents listed below can be used for the card driving G
wheels and the commutator contacts.

CAUTION

Do nof use ireon on Magnetic Read/W rite head.

Manufacturer’s Name Manufacturer’s Part No. HP Part No.
Sprayon Products #2002 8500-0232
Miller-Stephenson MS-180
jesta TFA 1135
CRC Chemicals 2016

CAUTION

Do not use solvents which are not recommended. Some
solvents will leave a harmful residue which wiil seriously
affect the operation of the card reader.

8-26. Cleaning the Card Driving Wheels

8-21. The magnetic card reader must be removed as described above. Remake the electrical

circuit connections to the card reader and start the card reader running. Spray a moderate

smount of solvent on a kimwipe and wipe the driving surface of the two drive wheels which are ‘
shown in Figure 8-1. Repeat this procedure untii no more dirt can be removed from the drive

wheels.

7 O o e N T e
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Maintenance and lroupiesnooung

CAUTION

Do not spray solvent directly onto the drive wheels. Solvent
will destroy adjacent plastic paris.

§.22. Cleaning the Motor Commutator Contacts .

8-23. The magnetic card reader must be removed as described above. Loosen the two hex
headed screws which fasten the end cap to the motor shown in Figure 8-1.Pull the end cap back to
expose the commutator contacts. Remake the electrical circuit connections to the card reader
and start the card reader running. Spray moderate amounts of solvent directly on the commutator
contacts, until the motor runs smoothly at the normal speed. Do not wipe the commutator
contacts with a cloth or tissue.

‘ Figure 8-1. A35 Card Reader
8-24. Cleaning the Read/Write Head

8-25. Clean the card reader Read/Write head with cleaning card, HP Part Number 8660-0463.
Instructions for use of this cleaning card are listed in the following paragraph, Cardsare available
from HP Customer Service Center, in Mountain View, California and Parts Center Europe,
Boeblingen, Germany.

CAUTION

See warning on card.
8-26. Use of Cleaning Card for Magnetic Card Reader

8.27. This card should be used only as often as is necessary. Use when the reader gives erratic
results, such as when loading a program card results ina “RELOAD” being printed by the thermal
printer. It should also be used after approximately every 750 program card foadings or every 2
months, whichever comes first. If the reader continues to give erratic results after two passes of
the cleaner card and these results are not restricted to a few cards, the problem may beinanother
part of the tester. Maintenance procedure for cleaning the card drive wheels {paragraph 8-20)
should be performed if the card seems to be slipping.

8-5
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8-28. Lamp Replacement

8-29. To replace a defective lamp in the card reader, proceed as follows:
a. Remove the card reader as described above.
b. Remove the lamp assembly by pulling it out with a pair of pliers,

c. Loosen brass nut on the front (Lamp) end of the assembly with a 3" wrench. (See
Figure 8-2.}

d. Remove the brass nut and lamp holder.

e. Replace the defective lamp, HP Part Number 2140-0092.
Screw the lamp holder back into place and replace the ¥, brass nut.
g. Press the lamp assembly into the assembly holder.
h. Check to assure that the magnetic card reader is performing properly by toading aknown

good program from a magnetic card into the tester and verify that the program in
memory and the program on the card are identical.

: i)
__; i i
/
RETAINER

08810-23301

- LAMP

2140-0092

\Nun RETAINING
09810 -25701

N LAMP HOLDER
1450 -0153

SEI0A-B~B0Z56

Figure 8-2. Lamp Replacement

8-30. If the card reader stll malfunctions after performing the above cleaning and lamp
replacementprocedures, exchange itviayour HP Service Office (listed at the rear of this manual}.
8-31. There are two versions of magnetic card readers, as foilows:

Version A:

This has a teflon guide on the motor shaft. The motor mounting nuts are the aircraft type with
rubber inserts. The motor is purposefully left loose on its mounting bolts.

CAUTION

Do not tighten the motor mounting nuts. To do so will bind.
the motor shaft.

8-6
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Version B:
This version does not have a teflon guide on the motor shaft. The motor mounting nuts have
lock washers and hold the motor tight against its mounting surface.
CAUTION

Do not loosen the motor mounting nuts. To do so will cause
the card reader to malfunction.

8-32. A34 THERMAL PRINTER MAINTENANCE

8-33. The following procedures are provided for maintenance of the thermal printer. Toinsure
that the print head is not damaged by a possibly defective A26 Card Reader/Printer Interface
board, the board should be checked per paragraph 8-40.

8-34. Printer Removal and Disassembly

8-35. Remove the printer as follows:
a. Disconnect gray cable and the red and blue wires from control board.
b. Remove A26 Card Reader/Printer Interface board.

c. Remove print mechanism by removing front casting top trim strip. Remove two top
screws and mechanism will be loose and can be removed. Note that lower lip of paper
guide overhangs the front panel and the upper paper guide is free to move and does not
touch panel.

d. Remove mounting bracket by removing only the four screws on the rear of the assembly
that hold the bracket to the side piates.

e. Remove the spring clip that hoids the head in place by pressing down and siiding it
towards the left side of the mechanism, then up and out.

f. Loosen the cam hold screws at rear of heat sink. Head and heat sink are ready to be
removed. Note that there is a spring between the upper plastic paper guide and the heat
sink. Remove heat sink by pressing the rear down and back.

8-36. PRINT HEAD REPLACEMENT. Remove the head from the heatsink by pressing ablunt tool
through hole in the heat sink. There should be enough heat sink compound in heat sink to hoid
the new head in place. Install the new head in the heat sink.

8-37. ROLLER REPLACEMENT.Removethethumbwheel. Then remove the rightside plate only.
Do not loosen any screws on the solenoid side of the mechanism other than the two on the
mounting bracket. This will insure some mechanical alignment.

8-38. Remove the retaining ring holding the armature onto the shaft. Slide the armature/clutch
assembly off the roller shaft. Slide the roller shaft out of the left side piate.

8-39. Install the new roller shaft and reassemble the mechanism. Do not oil the armature or side
plate bearings. The right side plate should be adjsuted so that the bearing drag is minimized.

bk dal EOAC A
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3-40. A26 Card Reader/Printer Interface Board Checkout
a. Check all power supplies. (Refer to paragraph 5-8.}
b. Load card in (card title shouid print), place AUTO/MAN switch to MAN.

Check current drawn by A26U5, U9, U13, U17 and U20 in the following manner:
Connect a 1/, Watt 200 () resistor between +5 volts and:

U5 — pin 10,11,13,14,15
U9 — pin 10,11,13,14,15
U13 — pin 10,11,13,14,15
U17 — pin 10,11,13,14,15

U20 — pin 10,11,13,14,15
Measured voltage at each indicated pin should be less than 0.4V with load resistor
applied.

d. Check the Group Enable lines (
Connect 1, Watt 200 (} resistor from groun

C.

pins 19,33,16,32 of gray connector on the A26 board).
d to each pin and measure voitage.

pin 19 — >+9.5V
pin 33 — >+9.5V
pin 16 — ~0V
bin 32 — ~0V
Check the voltage at UT2A pins 4,5,6,7. Voltage should be greater than 2.4V,

. Reinstall mechanism into the instrument and connect the gray cable, the red and biue
wires to the A26 board. Mechanism should be positioned, using four screws on mounting
bracket so that lip on lower paper guide rests on front panel and upper guide is free.

ents as

Check “Printer Group Enable Timing” per paragraph 5-12, Make adjustm
necessary.

h.  Run “Printer Check” per paragraph 4-157.

adjustable stop screw {ocated between the solenoid and
uce print spacing, turn the screw clockwise. To
lockwise. Vertical spacing should be approxi-

i, Printspacing is controlled by an
armature. The hex end is 3/16 inch. To red
increase spacing, turn the screw counter-c
mately 6 characters per inch.

j. Press STEP button to obtain a printout and repeat measurement and adjustment as

necessary.
a-41. PC Boards Requiring Special Handling and Cleaning
8-42. The following PC boards require special handling and cleaning.
A11 Reference Level Generator, Part No. 05045-60011
A13-A24 Pin Driver, Part No. 05045-60013
A33 Main Motherboard, Part No. 05045-60014
A28 or A29 Scoket Driver, Part No. 05045-60017
A30 Socket Assembly, Part No. 05045-60019
A31 Test Head Interface, Part No. 05045-60020

CAUTION

The A1l DAC and A13 thru A24 pin driver boards contain CMOS
circuits which are highly susceptible to static discharge damage.
Handle these boards only by the large black heat sink or the

board extractor.
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8-43. HANDLING. The boards listed above should be handied only by the edges. Finger prints
on the board surface may cause high resistance leakage and degrade instrument performance.

8-44. CLEANING. After repairs are made on the boards listed above, the contaminated areas
should be washed with a special detergent such as Alcohol. The areas should be dried and
sprayed with a coating (approximately 0.001 inch) of GE Dri-Film (or equivalent). Old filmcanbe
stripped from the board when necessary by using freon.

8-45. REPAIR
8-46. Printed Circuit Component Replacement

8-47. Component lead holes in the circuit boards have plated-through walls to ensure good
electrical contact between conductors on opposite sides of the board. To prevent damage to the
plating and the replacement component, apply heat sparingly, and work carefully.

8-48. Repiacing Integrated Circuits

8-49. Following are two recommended methods of replacing integrated circuits:

a. SOLDER GOBBLER. This is the best method. Solder is removed from board by a soldering
iron with a hollow tip connected to a vacuum source. MUST NOT PRODUCE STATIC
CHARGES WHEN OPERATING!

b. CLIP-OUT. This method should be used as a last resort only. Clip the leads as close to the
base as possible. With a soldering iron and long nose pliers, carefully remove the wires
from each hole. Then clean the holes.

8-50. TROUBLESHOOTING
8-51. Troubieshooting the 5045A is divided into two sections: (1) the CPU and its peripherals,
and {2) Pin Drivers and associated circuitry.
8-52. CPU troubleshooting covers the following cireuits:
a. A35 Card Reader and interface
b. A34 Printer and interface
A4 Arithmetic Logic Unit {ALU)

o o

A5 Processor Memory Board -
e. A6 Main Memory Board

f. A8 ROM Board

g. A9 ROM Address Board

8-53. Pin Driver troubleshooting covers the following circuits:
a, A13-A24 Pin Drivers Boards
b. A28, A29 Socket Driver Boards (Fast Edge circuits)

c. A10D/A and A12 Pin Driver Control Logic
d. A11 Reference Level Generators

e. A12 Pin Driver Control

f.  A30 Socket Board

g. Relays

4-9
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B8-54. Troubleshooting the 5045A recuires an understanding of the sequence of operation
within the instrument. This sequence is divided into three levels of documentation: (1) general
overall operations; {2) Firmware flow diagram; (3) ROM listing {mnemonic and hexcode}.

8-55. The overall operational flow of information is as follows:
a. Power on.
b. Wait for LOAD button to be pressed.

Turn card reader and LOAD light on.

o o

Read information from card.
e. Turn card reader motor and LOAD light off.
{  perform checksum on data read in from card versus :nformation stored on the card.

g. If checksum error, then print “RELOAD” and return to step b. If checksum is correct,
orint IC Type information.

h. Press TEST button {TEST light comes on).

i, Test Circuit (PASS, FAIL, or CONT light comes on).
j. Press LOAD button (go back to step c}.

k. Press TEST {In MAN/HANDLR mode).

1. TEST light goes out.

§.56. Figure 8-4isa troubleshooting flow diagram showing areas of concern when a particular
step is not executed correctly. This is based on the use of the Self Check 1 & 2 Programs covered

in paragraphs 4-13 and 4-14.

CAUTION

NEVER operaie the 5045 with any of the Pin Driver boards (A1lto
A24) installed white A0 or A11 or A12 are removed. Itis all right
to operate the 5045A with A13 to A24 removed it Al¢ or Allor
A12 are installed. A11 will not operate without A10 while A12 will
operaie independently of A10 and A1l

NOTE

Before proceeding further, perform clock adjustment per
paragraph 5-1la.

g8-37. CPU Troubleshooting

8-58. Check the symptoms listed and perform the appropriate procedure:
a. Instrument witl not operate when LOAD button is pressed.
4 Remove boards A10 through A24.
Check power supplies per paragraph 5-9.

Check program flow in operational flow diagram, Figure 8-3.

2
3, Check clock per paragraph 5-11a.
4
5

Connect 1601L and 10250A per Table 8-3 and perform the following steps-
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{ START }

LOAD

BUTTON

PUSHED

io

NO

CLEAR 18
MAIN
_MEMORY

Figure 8-3. Operational Flow Diagram (First 44 Addresses)

8-11
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Table 8-3. HP 1607L and HP T0250A Connections

Conﬁed

To 5045A
1601L .
Data inputs Test Points
0 ABTP1
1 ABTP2
2 AETP3
3 ABTP4
4 ABTPS
5 ABTP&
6 A8TP7
7 ABTPB
8 ABTPS
9 A8TP10
10 Connect to 10250A output
1 A9TP3 {serial data)
Ciock A9TP1
GND Chassis
Connect To 5045A
106250A Test Points
1 ' ABTP11
2 ABTP12
3 ASTP6
4 ABTP13 (if 5045A is equipped with 05045-60030 connect to AJU2(12))
+5Y - ASTP1
GND Chassis

e
Trigger switch settings for 1601L.and 10250A {Positive True Logic):
10250A:
1 & 2 per address to be checked
3HI
4 Hi
1601L: |
0-9 per address to be checked
10 H!
11 OFF
LOGIC — POS
DISPLAY MARK — ON
BYTE — 3 Bit (OCT)
cock — /7
THRESHOLD — TTL
SAMPLE MODE — REPEAT
TRIGGER MODE — START DISPLAY
DELAY SET - (0060

8-12
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Set the 1601L and 10250A TRIGGER switches as follows:

0-9on 1607A and 1-20n 10250A for Address 1. {All address related switches LO except
0 on 16011 to HI.)

Display should be as shown in Figure 8-6. (See explanation of how to read the ROM
listing and flow diagrams, paragraph 8-71.)

Using the flow diagram and listing determine if the flow is correct, If not, determine
where it starts to deviate.

NOTE

The basic operation of the CPU is best checked using the
first 8 addresses. Check that this loop is correct before
proceeding further. Boards included in this basic operation
are the Power Supplies, A1, A2 and A3, A4 ALU, A5
Processor Memory, A6 Main Memory, A8 PROM and A9
Address, Front Panel.

b. Instrument operates properly until LOAD button is pressed.

1.

Check the power supply while the unitis inoperative after LOAD button is pressed. If
the power supplies are being loaded it is an indication that the pin driver boards may
be lcading the power supplies. Turn the power off and remove the pin driver boards.
Repeat the test without pin driver boards. The instrument wili operate without the
pin drivers although failure will be registered.

Check that LOAD button data is being transfered from the A27 Front Panel board to
A5U20 when the front panel transfer line is LOW as follows: sync scope of A27U11(1)
{+ edge). On the first clock pulse (positive edge} after U11(1) goes high, alow should
be shifted out, check that on A5U20(6) a high is also clocked out on the first clock
puise. Keep scope triggered on U11(1).

Check that the Main Memory is cleared prior to data loading by triggering on the
Refresh line ABU27(5). Press the LOAD button but don’t load the card. Check that the
outputs of U36, U26, U19, U110, U8 and U17 are low for all 256 memory locations.

To check that the information is being loaded into the memory from the mag card,
sync the scope on A6U20(3). Check that the data input at the following points
ABU31(13 & 9) and check that U31 (1, 10) are alternately high. If there is no data at
ABU31(9) the shift register may not be working properly.

Check that Data is also shifted out on A6(3) during the load operation.

Check that data is being shifted from the memories to the parallel /serial input shift
register and back to the memory. Check ali 24 outputs of U36, 126, U19, U10, U8 and
u17.

Check the Main Memory to insure that the program is being stored. While waiting for
the TEST button to be pressed the Main Memory should be periodicaliy refreshed.
Trigger scope off the Refresh line A6U27(5). Check that there is one Clock 2 for each
of the two @ clocks.

Use 1601L to check that the ROM address is cycling through addresses 464 to 584 prior
to the TEST button being pressed. If not, check the CPU flow using the flow diagram.

Check that when A6(4) goes low, A6U28(5) also goes low. (This condition indicates
that the ROM program has reached the fogic model execution state and the main
mermory is the program source.) If in refresh mode, A 26U 28(5) will remain high until
completion of refresh cycle.

8-15
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8-59, Non-sequential Troubleshooting Hints for 5045A That Fails After TEST Button is Pressed.

5-60. With A12(4) shorted to the chassis all programs should be executed with no failure {except i
n Memory Program and ROM program flow. All 4

self Check 1). This allows checking the Mai

controls should operate properly. In AUTO START mode the PASS and TEST lights should stay on

or may flash. Whiie in MAN START mode the tester should cycle once each time the TEST button s
d should stop execution and

pressed. Pressing the TEST button while the program is being execute
the TEST button light should turn off. If not, check the A21 Front panel board and the RCM

program flow.
§-61. To check the paramet
Check 1 Card.

a. Set front panel ‘switches as follows:
START — MAN/HANDLR
ON FAILURE — HOLD

v AND [ RESULTS — ON
PRINTER — ON

The printout should be as follows {see page 8-17).

b

er storage on the A10 board, remove A11-A24 and load the Self
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b. If overall printout is incorrect, in format and/or wording, the problem is either in the

printer interface or A8 ROM.

c. M limits are incorrect {i.e., 5LV, 10 LMA}, problemis on A10 or A5, A6 boards. Check the
A10 2K storage element and the output on AT0(17) (serial data outto RAMY, If limits are

correct butnon L values are incorre

be instalted and A12(4) shorted).

ctthen problem is in the ABROM {A11and A12 must

8-62. To check the A11 Reference Level Generator operation use v/ R-Pack Program Card.
Figure 8-5 shows a typical waveform for AT1TP1 triggered by ATTU25(13).

Figure 8-5. Typical Waveform for ATTTP1
a. Check that the four reference output voltages at AT1(11, 12, 13, 14) agree with the pro-

grammed voltages and currents ass

in paragraph 8-131.

hown in Table 8-4, and current equations described

b. lfthe Vand [ printoutis correct from the previous step but waveform or output voltages
are incorrect, then the problemison the A11 DAC converter or the A1 sample and Hold

circuit.

A1l Output

ATTE)

AT12)
AT1(13)
AT
AT11{14)

A13 Waveform

A13TP1

A13U24(8)
AT3U24(4)
A13U181T)
AT3UT9(TT)

¢, Check that AT1U25 outputs 15, 13, 12,11,2,5. 4,3 and 10 and U24 outputs 5, 7,3, 10are

sequentially shifting a low pulse out.

8-63. Failure pin grouping may he used to troubleshoot as follows:

1 or 2 adjacent pins failed means that pin driver oF socket driver board is bad.

L Failure of every fourth pin is seven pin groups starting with pin 1on test socket means A2
hoard or one of the pin drivers in the group is bad.

c. if a group of four pins fail, then set 5045A front panel to:

START Auto

ON FAILURE — Continue
v/§ RESULTS — OFF (down}
PRINTER — Off

Load “Self Check 2”7 card.

Then using an osciiloscope (this may require the use of a viewing hood) check for series

of pulse at A12 U17 pins 2,4,6,1

g, 12, 15.
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8-64. Printer Problems
B 8-65. Check the symptoms listed and perform the appropriate procedure:

a. Paper advances but no' printing.
1. Check the A26 interface board group enable {paragraph 5-12).
2. Check A26 character storage register clock.
3, Check AZ26 print data register.
b. If printer prints but does not advance paper, check A26 paper advance circuit.

c. 1f overall printout format is incorrect but characters printed and spacing is correct, the
oroblem is with the A8 ROM board.

d. 1 characters are not printed correctly but overall format spacing is correct, problemison
A26 board.

§-66. Card Reader Problems

8-67. Check the symptoms fisted and perform the appropriate procedﬂre:

a. LOAD button pushed and light comes on but reader motor does not come on.

1. With instrument power off, remove A26 board from its socket and turnthe power on.
The reader motor should come on. If not, check A25 card reader interface and A35
card reader assembly.

b. With LOAD button pushed, LOAD light on, card runs through but “RELOAD” printed.

1. Check for TTL data streams at A26U19(2,3,4), A26U1(13), U19(10,11,12) (while U19(6}
is low) and U1(9).

2 Use head cleaner card if the operation seems intermittent (paragraph 8-26).

3. if activity is correct at above points the problem is associated with the A5 processor
mernory board.

8-68. Troubleshooting Using Flow Diagram and ROM Listing

8-69. Troubleshooting using flow diagram (Figure 8-4) and firmware {(ROM) listing {paragraph
8-149) is performed as foilows: ‘

Connect 1601L/10250A per Table 8-3.

b. Set address of first decision point {i.e., address 8) and check that the instrument cycles
through address 8 until the LOAD button is pressed. '

c. Repeat step (b) using further check points designated by roman numerals on flow
diagram. (Decimal numbers indicate ROM addresses.) When it is found that a check
point has not been reached the previous check point should be checked and then the
ROM listing used to step sequentially through the intervening program flow. Check that
the program reaches each of the designated “GO TO” addresses until a deviation from
normal flow is encountered. The test program may have to be reloaded several times to
accomplish this isolation procedure. Turn power off then ON or momentarily ground
A4{5) to regain control. Then use the normali card loading procedure to load the card.

8-19

Model 5045A



Maodel 5045A
Maintenance and Troubleshooting

8-70. Example of How to Interpret 160741 versus ROM Listing

g-71. Figure 8-6 shows the ROM addresses being incremented, starting at ROM address 1. Note @
that the address hoids at address 5 for 12 clock cycles. This corresponds to the implementation of "
ROM Address 1-5 as shown in Figure 8-6. Figure 8-7 cotrespnds to the implementation of the fast
dock of Address 5 and address 6-3 and ending with address 0. This operation is shown in flow

diagram, Figure 8-3.

8.72. The ROM Listings (paragraph 8-149) are read as follows:

OCTAL

ECQUHVALENT
ROM ADDRESS

, DECIMAL
EQUIVALENT
DATA ENTRY/EXIT
OR
LOGIC FUNCTION MNEMONIC

DATA FLOW
WITH RESPECT TO RAM

TRUE CR COMPLEMENT

7™ OF DATA FLOWING
TO OR FROM RAM RAM A

e M.../L/"\ INC LU%?\?E:.ESS
0000 0 Q. ECL.OR

Q001 1 Q. ECL.OR

opoc2 2 Q. ECL.OR

0003 3 Q. ECL.OR

0oc4 4 Q.ECL.OR TO T 166 - 207

00086 6 FR.PANEL TG c 200 - 2040

poic 8 ROM ADR. FROM T 196 - 207

GO TO ¢ {OAD BUTTON NOT PUSHED

G TO 186 LOAD BUTTON PUSHED

JUMP INSTRUCTION WITH
QUALIEYING EXPLANATICN

Figure 8-6. ROM Addresses 1-5
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Figure 8-7. ROM Addresses 6-9

g-73. Figure 8-8 shows the implementation of ROM Address 8 and 9when the LOAD buttonwas
pressed.

Figure 8-8. ROM Address 8 and 9

8-74. Note that in all cases the leftmost bit displayed is the serial data being transmitted to or
from the RAM.

NOTE

Momentarily shorting A9(6) should cause the reset on pin5
of A4, A5, A6, A8 and A9 to go low for approximately 3
seconds. Check that this resets the RAM and ROM address
registers on the A5 and A9boards to 8. This can alsobe used
to reset the ROM program if it jumps the loop. The logic
element used is the quad exciusive OR (op code 03g) on the
A4 board. This should be checked to insure that it is
decoded at the ALU as 11, at U8 Sy.;. Check that data
transfered from the front panel is high until the LOAD
button is pushed and then one low bit is transfered via
A5U20.

8-21
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3.75. ROM Contents Allocation

8-76. Content allocation for the ROM and PROM boards is described in the foliowing
paragraphs:

a. PROM boards (05045-60030) are sectioned as follows:

Address 1IC Mo,

0-511 Ut,9,17 :
512.1023 Uz,10,18

1024-1535 U3, 11,18

1536-2047 U4,12,20

2048-255% U5,13,21

2560-3071 U6,14,22

b ROM boards (05045-60008) are sectioned as follows:

Address 1C Mo.

0-1023 u1, 6, 11
1024-2047 uz,7,12
2048-3071% U3, 8, 13

. Within each group of 3 PROMs or ROMs the bits are allocated as follows:

U178} 22 i

¥
1

l I
PROMS — ot U146 ot Ug-ti14
B %

rﬂam 10010119091‘8081 707:] 661 5051 [0 [303r |22 [T 0, 0,
MSB LSB

ROMS ~ ]—g————-U’%,UB,U’H gt U2, U7, Uiz

- 143, U8, U113 i

¥
4

8-77. SELF CHECK TROUSBLESHOOTING PROCEDURES

§-78. The operating procedures for performing the Self Check are described in Section {lL. the
following paragraphs provide roubleshooting procedures to use when a failure occurs during
the Self Check. The three-part Self Check (Self Check 1,2 and 3} is described for both the stand-
ard 5045A (up to 16-pin 1Cs) and for Option 024 (up to 24-pin 1Cst.

3.79. Self Check 1 (Standard 5045A)
8-80. Self Check 1 (16 Program} has four tests which verify the ability to detect and register a
failure on each of the pins.
a. Test 1-1: Checks pins 9-16 in the “’ state.
b. Test 1-2: Checks pins 1-8 in the ‘0 state.
Test 1-3: Checks pins 1-8 in the ‘1 state.

Q.

Test 1-4: Checks pins 9-16 in the ‘0’ state.

4
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8-81. If the failure detect circuitry is operating properly, the tester should register a pass each
time, the four tests are performed, and the data is being set properly.

8-82. The program requires that the 16 pin Dummy IC (05045-80019} be installed in the 20 pin test
socket. In the case of a handler, the IC shoutd be in the handler test socket.

8-83. The switch settings recommended for running the Self Check 1 program are:

AUTO/MAN/HANDLR — Either position
ON FAILURE — HOLD

V AND | = Off (down)

PRINTER — ON

8-84. TROUBLESHOOTING. When a failure is printed, the two interconnected pins may both
be printed as failed pins. The failure may be on either of the two pin driver boards and therefore
further tests should be run to isolate the failed pin.

8-85. The general procedure for isolating a failure is listed below:

CAUTION

Turn off power before removing or installing printed-circuit
boards. The A11 DAC and A13 thru-A24 pin driver boards contain
CAMOS circuits which are highly susceptible to static discharge
damage. Handle these boards only by the large black heat sink
or the board extractor. .

a. Interchange the pin driver boards associated with the failed pin with a pin driver board
that did not register afailure, one board ata time. Rerun the program and see if the failure
is registered on the same pin or has moved to the pin where the suspectboard was moved
to. If the failure has moved, then the problem is associated with the moved board and the
troubleshooting procedure in paragraph 8-118 should be used.

b. If the failure has not moved, then the fault may be associated with the driver
interconnected to the failed pin, the fast edge circuitry, or the control circuitry on A10,
ATE, or A12.

c. Interchanging boards shouid be used where possible to isolate the failure. This can be
done on the pin driver and socket driver boards.

d. Where more than one group of pins is registered as failed and the grouping is every
fourth pin {i.e., 1,5,9, etc.) the failure is probably associated with the failure detect
circuitry on the A12 board or one of the pin driver boards listed as failed.

8-23
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g-98. TROUBLESHOOTING. The tests in this program complements the tests in Self Check 2and

they are configured in such a way that they exercise the overall pin driver saction of the tester in -
all modes. This program or the programs listed in paragraph 4-12may be used to isclate the fail- %
ure to the board and component. See paragraph 8-92 for a general procedure to isotate a failure.

g-99. Self Check 1 (Option 024)

s four tests which verify the ability to detect and register a

8-100. Self Check 1 {24 Program} ha
tailure on each of the pins.

2. Test 1-1: Checks pins 13-24 in the
b. Test 1-2: Checks pins 1-12 in the ‘0’ state.
Test 1-3: Checks pins 1-12in the
d. Test 1-4: Checks pins 13-24 in the

7 state.

‘1’ state.

o

‘¥ state.

8-101. I the failure detect circuitry is operating properly, the tester should register a pass each

time the four tests are performed.

es that the 24-pin dummy IC {05045-80020) be installed in the 24-pin
handler, the 1C should be instailed in the handler test socket. The

unning the Self Check 1 program are:

8-102. The program requir
test socket. in the case of
switch setting recommended for

AUTO ~— MAN/HNDLR — Either position

ON FAILURE — HOLD
v AND | — Off (down}
PRINTER — ON

8-103. TROUBLESHOOTING. When a failure is printed, the two ‘nterconnected pins may both
be printed as failed pins. The failure may be on either of the two pin driver boards and therefore

further tests should be run to isolate the fatled pin.

g a failure is listed below:
ver boards associated with the failed pin with a pin driver board
lure, one board at a time. Rerun the programand see if the failure

is registered on the same pin or if it has moved to the pin where the suspect board was
moved to. If the failure has moved, then the problem is associated with the moved board

and the troubleshooting procedure in paragraph 8-118 should be used.

b. If the failure has not moved, then the fault may be associated with the driver inter-
connected to the failed pin, the fast edge circuitry, or the control circuitry on A10, A1

or Al2.

¢ Interchanging boards sho
done on the pin driver an

8-104. The general procedure for isolatin

1. Interchange the pin dri
that did not register a fai

uld be used where possible to isolate the failure. This can be
d socket driver boards.

d. Where more than 1group of pinsis registered as failed and the grouping is every fourth
pin (i.e., 1,59, etc.), the failure is probably associated with the failure detect circuitry on
the A12 board or one of the pin driver boards listed as failed.

§-105. Self Check 2 (Option 024)

at test the overall operation of

am) contains ten tests th
and refated circuitry.

8-106. Self Check 2{pin drivers 24 progr
tor, thesample and hold circuits,

the pindriver boards, the reference genera




Model 5045A
Maintenance and Troubleshooting

8-107. A description of each test is as follows:

a. Test 2-1: Checks all pin drivers at the maximum voltages {7.5V) and at the crossover point
on the low current range (250 pA). Pins 13-24 monitor and load pins 1-12. ‘0’ and ‘1’ states
are exercised.

b. Test 2-2: Checks all pin drivers at maximum voltages (7.5V) and at the crossover point on
the low current range. Pins 1-12 monitor and load pins 13-24. ‘0’ and ‘1" states are
exercised.

c. Test 2-3: Checks all pin drivers at the voitage crossover point (1.875V) and at the crossover
point between Hi and Lo current ranges (2.5 mA). Pins 13-24 monitor and load pins 1-12.
‘0 and ‘V states are exercised.

d. Test 2-4: Checks all pin drivers at the voltage crossover point (1.875V) and atthe crossover
point betwene Hi and Lo current ranges (2.5 mA). Pins 1-12 monitor and foad pins 13-24.
‘v and ‘1 states are exercised.

e. Test 2-5: Checks continuous current control on pin drivers 13-24. Pins 1-12 monitor pins
13-24. ‘0’ and ‘1’ states are exercised,

¢ Test 2-6: Checks continuous current control on pin drivers 1-12. Pins 13-24 monitor pins
"~ 1-12. ‘0’ and ‘¥ states are exercised.

g. Test2-7: Checksall pin drivers at the maximum voltage {7.5V) and maximum current (200
mAl. Pins 13-24 monitor and load pins 1-12. Each pin combination {e.g., 1and 24) is
separately checked.

h. Test 2-8: Checks all pin drivers at the maximum voltage (7.5V) and maximum current (200
mA}. Pins 1012 monitor and Joad pins 13-24. Each pin combination (e.g., 1 and 24) is
separately checked.

i, Test 2-9: Checks all pin drivers at the maximum voltage (7.5V) and low current (20 pA}.
Pins 1-12 monitor and load pins 13-24. ‘0" and “1’ states are exercised.

j. Test 2-10: Checks all pin drivers at the maximum voltage (7.5V) and low current {20uA).
Pins 13-24 monitor and load pins 1-12. ‘0’ and ‘1’ states are exercised.

8-108. When the pin driver circuitry is operating properly, the tester should cycle and registera
pass each time the ten tests are performed. '

8-109. The test program requires the 24-pin dummy IC {05045-80020) to be installed in the test
socket (in the case of a handler, the I1C should be installed in the handler test socket).

8-110. TROUBLESHOOTING. The tests in this program are configured in such a way that they
exercise the overall pin driver section of the tester in all modes. This program or the programs
listed in paragraph 4-12 may be used to isolate the failure to the board and component.

8-111. The general procedure for isolating a failure is listed below:

a. interchange the pin driver board associated with the failed pin with a pin driver board
that did not register a failure. Rerun the program and see if the failure is registered on
the same pin or if it has moved to the pin to where the suspect board was moved.

b. I the failure has moved then the problem is associated with the moved board and the
troubleshooting procedure in paragraph 8-118 should be used.

c. i the failure has not moved then the faulty circuitmay be associated with the driver inter-
connected to the failed pin driver, the fast edge circuitry or the control ¢ircuitry on A0,
A11 or A12. Interchanging boards should be used where possible to isolate the failure.
This can be done on the pin driver and socket driver boards.

8-27
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8-126. For ail tests in both the V/1 R-Pack and the R-Pack C-Current Modes program, the odd
and even pins for any pin driver board are set up with the same parameters. Comparison troubie-
shooting may be done with these programs.

8-127. Failing pins should be isolated by running the R-Pack Tests described in paragraph 4-16.
Also, with the R-Pack removed from the test socket, actual programmed voltages and currents
may be measured by probing the test points on the Test Head. Scopes, DVMs or ather test equip-
ment must be grounded to A30 TP25. The tolerances for voltages and currents when measured
with the DVM is listed in Table 8-4.

Table 8-4. Tolerances for R-Pack Parameters

v/l R-Pack R-Pack C-Current Modes

Test 1 7V +/- 25 mV Test 1 7V A+~ 285 mV

7 mA +/- .42 mA 7 mA +/- 1.12 mA
Test 2 1V +/- 15 mV Test 2 1Y +/- 15 mV

1 mA +/- .06 mA 1 mA +/~ .18 mA
Test 3 TV A 2B mV Test 3 7V A/ 25 mV

-7 mA +/- .42 mA -7 mA +/- 1.12 mA
Tast 4 1Y +/- 1 mV Test 4 1Y +/- 15 mA

<1 mA +/- .06 mA -1 mA +/- .18 mA

Measurements made on A30 test points with DVM,

3-128. Current Source Troubleshooting

MOTE

All-circuits on the pin driver boards are suspectible to loading
and therefore high input impedance (10 M() oscilloscopes and
DVMs should be used to monitor this circuitry. A large portion
of the circuitry on the pin driver boards is CMOS with very high
input impedances and low output driver currents. The opera-
tional amplifiers are also high input impedance devices.

Leads which are strobed onto pin driver boards via bilateral
switches shoutd be measured using an oscilloscope unless other-
wise specified. These levels should be measured during valid
strobe in intervals only, Bilateral switches turn on when U20pin3
is high for odd pins and when U20 pin 11 is high for even pins.
The high state is approximately +8V.

8-129. The correct (+) op amp voltage for current sources may be calculated by using the for-
mulas below.

Positive Current Sources {(+) inputs
Odd U13(16)
Even U3(6)

Negative Current Sources (+) inputs
Odd UtT1e)
Even UT(6)

8-130. Each current source has a high and low range. For each test, refer to Table 8-5 for this
information.
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Calculation of (+} op amp voltage.
programmed level in mA.

+I Hi Range V(+) = 15 -.0251
-1 Lo Range V(+) = 15 -2.0251)
-1 Hi Range V{+) = |15 -.025]]

~-I Lo Range V{+) = ~|15 -2.025]| -

Note: |a} = absolute value of “a”. -
{see Figure 8-9)

Example:

A programmed current level of +7 mA is set up. 7 mA s in the Hi range; therefore the +1 Hi
Range equation is used.

The expected (+) op amp voltage is then:

8-132.

15 - 025 X 7 = 14.83V

When the current source is operating properly the (-} op amp voltage (pin 2 should be

within 20 mV of the (+) input {pin 3). The output of the op amp (pin 6} should be approximately
two diode drops above or below the {+) input depending on the polarity of the current source.

8-133.

When troubleshooting a current source, also check the following:

Make sure that only 1of the 3 gates in the currentsourceis ON. The “A” gates are for the
low current range and the “B” gates are for the high range. For positive current sources,
the “ON’’ gates output voltage is within a few millivolts of the Vgs pin (pin 7). The other
two gate outputs should be near +18V. For negative current sources, the “ON” gate’s
output voltage is within a few millivolts of the Vop pin (pin 14). The two other negative
current source gates should have outputs near -18V.

The continuous current bit is set high or low depending on the programmed mode.
When continuous current is specified, a current source will produce current independ-
ent of the logic state. These levels should be measured with an oscilloscope only. The
levels are strobed onto the pin driver boards via bilateral switches. Bilateral switches turn
on when U20 pin 3is in the high state (approximately 8V) for odd pins and U20 pin 11for
even pins. Measure the continuous bit voitage level during the valid strobe period. The
expected logic states for the Resistor Pack programs are listed in Table 8-3.

+ Continuous | U23{2) Odd Pins
UJ23(3) Even Pins

-Continuous | U23(10) Odd Pins
U23(9) Even Pins

Logic H Level 2.5 to 5V {approx.}
Logic L Level -2.5 to -5V [(approx.)

The logic state for a pin is determined by the “Odd Pin Test Pattern Setup” or the “Even
Pin Test Pattern Setup” control lines.

The logic levels should be measured on U22(12) for odd pins and U22(2) for even pins.
Refer to Table 8-5 for expected levels.

Logic H Level +8V {approx.)
Logic L Level -8V (approx.)

8-3
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8-145.

8-146.

A28

8-147.
change

8-148.
a

b.

1234567891011121314151617%8192021222324
?ooooooooooo
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Turn on the 5045A and ioad Self Check 2. Do not use dummy 1C.

The PASS light should flash at a consistent rate. This indicates that the processor and
memory are functioning correctly.

if the FAIL light flashes then the processor or memory and associated control has a
malfunction. Refer to processor troubleshooting paragraph 8-57.

If the pass light flashes then one of the pindriver boards is bad.
Turn the power off. Set “START” to “MAN/HANDLR.”

Insert one pindriver board and load Seif Check 3. DO NOT USE THE DUMMY 1C.
Press TEST, Pass light should illuminate. Verify front panel operation by pressing TEST
several times and then try to reload the card. If these front panel controls function
correctly then turn off the 5045A and insert another pindriver board. Again verify
correct operation, Continue this procedure until the bad board is found. When the bad
pindriver is isolated, remove all of the others. Remove the ground jumper from AT2 and
troubleshoot the bad board by using the Current source Troubleshooting procedure.

Troubleshooting the Fast Edge (Socket Driver) Circuitry

Positive and negative fast edge magnetic card program (05045-18009) and the procedure

listed in paragraph 5-9 should be used to check each circuit.

= O———0 P
o Gre—— &}
b Q)
00} O} 02

-l 0——0 =
DT o Sm— g X
[0 s SSS—— R
& gr——»O &

To gain access to the failed board use above procedure and isolate the failed pin. Inter-
the boards if necessary to place the failed board in the A29 position (upper board).

Remove the A30 Socket board and the A31 interconnect board. Connect the A28 and 29 boards
together using two 24-pin connectors wired as follows:

Checks to be performed on the failed board using the fast edge program cards:
Check that data is shifted into circuits U7 and U8,

The control and generation of information to the fast edge circuitry is controlied by the
A12 Pin Driver Control U1-U3, U6-U9. Information designating which pin drivers are
driving inputs and which are monitoring outputs is contained in U2. This information is
ANDed with the next logic state information in U3D. This information is fed to the A28
and A29 socket driver (fast edge) boards via U3(11) and connector J6. This data is fed in
paraliel to both boards. Datais clocked onto the A28 board using the output of U3(8) via
connector 4 and to the A29 board using the U3(6) via connector |5 output.
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Check that the data is transferad from U7 and U8 to U4 and U5.

9 d. The transfer from A28/A29 U7 and U8 to U4 and U5 is controlled by the signal generated
' at U3(3) and output via connector 5.

e. Check that the transistors are turned on for at least 3 us.

f. Check that the ‘1’ state storage capacitor for each fast edge circuit is charged to the ‘7’
state level while the test socket pin is in the ‘0’ state and the ‘0’ state storage capacitor is
charged to the ‘0’ state level while the test socket pinis in the ‘1’ state. These capacitorsare
charged from the voltage source on the corresponding pin driver circuit.

8-145. A8 ROM LISTINGS

8-150. The ROM listing in connection with the ROM flow chart and an HP ‘EGOf"Logic State
Analyzer can be used to verify the information flow in the instrument. '

8-35




b ~{0-8) INITIAL
i WAIT FOR LOAD BUTTON TO BE PRESSED 4%
0000 0 G.ECL.OR ﬁﬂ
0o01 1 Q.ECL.OR
00062 2 G . ECL.OR
0003 3 Q. ECL .08
0004 4 Q.ECL.0A  TO T 188 - 207
0006 8 FR.PANEL TO ¢ o200 - 200
0010 8 ROM ADR. FROM T 188 - 207
GO TO LOAD BUTTON NCT PUSHED
GO TO 15 LOAD BUTTON PUSHED
i ~{16-38) CLEAR MM
; -LOOP 255 TIMES
¥ 0020 16 Q.ECL.OR TO T 187 - 199
0022 18 A-ONE FROM € 187 - 190
o024 20 A-ONE TO c 187 - 184 ,C 185
0027 23 A-ONE FROM © 191 - 195
0031 25 A -ONE TO S o161 - 194 . C 188
0034 28 CORY FROM © 188 - 198 T 1988
2037 31 COPY TO T 200 - 225 .C 197
0042 34  M.MEM. FROM T 202 - 225
8044 38 ROM ADR. FROM T 198 - 207
GO TO 18 MAIN MEM CLEAR LOOP LESS THAN 255
GO TO 38 MAIN MEM CLEAR LOOP FINISHED
~{38-44) WAIT FOR LOAD BUTTCN
0046 38 FR.PANEL TO c 199 - 189
0050 40 Q.ECL.OR TO T 33 - 80 .C 58 LT 2
0054 44 ROM ADR. FROM T 196 - 207
GO TO 38 LOAD BUTTON NOT PUSHED
GO TO 48 LOAD BUTTON PUSHED
0055 486 AOM ADR. TO T 499 - 510 ,STORE ROM ADR: 47
0060 48 aOM ADR.  FROM T 49 - B0
Go TO 128 RTN 50 GO TO MAG CARD SUB
~{50-80) INITIAL D/A SET UP
0082 50 CONSTANT TO T 285 -~ 286
{ 33 y TO T 287 - 294
¢ 30 y TG T 285 - 302
( 277 ) To T 303 - 10
¢ o1 y TG T 311 - 318
{ 200 3} TG T 31e¢ - 328
¢ 4 ) TGO T 327 - 334
{10 )} TO T 335 - 342
(0 y TO T 343 - 350
0074 80 A-ONE 7O T 404 - 408 T 404
0077 63 Q.EGCL.OR TO T o212 - 223 .G 221
0102 686 DECCDER TO T 375 - 391
0104 68 ROM ADR. TO T 499 - 510 ,STORE ROM ADR: 69
0106 70 ROM ADR. FROM T 380 -~ 391
GO TO 2048 RTN 72 GO TC D/A IN/OUT SUB
0110 72 DECODER TO T 302 - 311 ,C 289 T 329
0114 76 AOM ADR. 1O T 499 - 510 ,STORE ROM ADR: 77
0116 78 ROM ADR. FROM T 315 - 328
GO TO 2048 RTN 80 GO TC D/A IN OUT SuB
§-36
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0120 8¢C A-ONE FROM C 289 - 289
i 0122 82 A-ONE TO C 289 - 289 ., T 294
? 0125 85 A-ONE FROM C 290 - 294 '
0127 87 A -ONE TO C 290 - 293 ,C 360
0132 90 ROM ADR. FROM T 2%6 - 307
GO TC 78 PIN SET-UP NOT FiNISHED
GO 7O 92 FINISHED '0' ING PIN SET-uUpP

-{94-100) CHECK SUM COMPARE 4LSB

0134 92 M.M. ADV FROM T 343 - 3590
3138 94 COPY FROM T 128 - 131
9140 96 copPy TO T 94 - 98
0t42 98 COMPARE FROM T g4 - 102
0144 100 COMPARE TO T 94 - 94
01468 102 GCOPY FRCM T 1832 - 135
0150 104 COPY T0 T 98 - 102
0152 106 CONSTANT TO T 382 - 383
{ 50 yOTO T 384 - 381
{2 } TO T 382 - 399
{ 164 ) TO T 400 - 407
{ 100 ) TO T 408 - 415
{1 ) TO T 418 - 423
{ 0 ) TO T 424 - 431
{ 245 ) TO T 432 - 439
( 44 ) TG T 440 - 447
{ 142 ) TO T 448 - 455
{1 y TO T 456 - 483 i
{ 22 ) TO T 484 - 471 i
{ 2 } TG T 472 - 479 :
N { 200 )y TC T 480 - 487
§'= { 167 ) TO T 488 - 495
' { 14G } TO T 496 - 503 %
: ( 12 ) TO T 504 - 511 j
G174 124 M. MEM, FROM T 28 - 51 |
3176 126 ROM ADR. FROM T 464 - 475 |

GO TO 530 RTN 336 GO TO TITLE SEARCH SUB IN MM !

~{(128-335) CARD READER SUBROUTINE

0200 128 Q.ECL.CR TO T 98 -~ 1272

0202 130 Q. ECL.OR TO T 128 -~ 158

- 0204 132 copy FROM T 500 - 509

-02C8 134 COPY TO T i85 | o1 LsTORE ROM ADR. 131 EL
~0210 1386 ROM ADR. TO T 498 - 510 STORE ROM ADR T 187
0212 138 A-ONE TO C 498 - 503

0214 1490 DECODER TO T 3 - 32 .C 18 G 18

0220 144 EXT.CONT FROM T 2 - g

0222 148 EXT.CONT TO C 562 - 502

: WAIT FOR CARD IN

0224 148 CARD RDR FROM C 4 ~ 7 i

9226 150 ROM ADR. FROM T 499 - 510 :

GO TO 144 CARD NOT N i
GO TO 152 CARD N d

-{152-1668) SET UP FOR TIME DELAY 4

-1BMS DELAY s

152 Q.ECL.OR TO C 26 -~ 28 %
154 ROM ADR. FROM T 9 -~ 20

GO TO 1536 HATN 156 8 MSEC DELAY

8-37
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gs3a 156 A -ONE FROM © 2 I |
0236 158 A-ONE TO G 504 - 508 T 507 T 8500 T 503
1 sgs LT 501 o7 511 %
no4p 166 ROM ADR. FROM T 9 . 20 .
Go TO 1536 RTN 174 DO 8 MSEC DELAY THEN READ
CARD SUB
268 RTN TO WRITE CARD SUB
0250 168 CARD RDR TO T 95 _ g8
apg2 170 ROM ADR. FaoM T 21 - a2

GO TO 224 ATN 172 24 B1T WORD FROM CRD RDH

COMPLETE
174 24 BIT WORD FROM CRD RDR
NOT COMPLETE

{174} READ CARD SUBROUTINE

pos4 172 M.MEM. FROM T 99 - 122

4p55 174 CARD ADR FROM c 4 .7

0260 176 Q.ECL.OR 7O T 500 - 501

oagz 178 EXT.CONT TO C 504 - 505

0ag4 180 QUAD OR  FROM c s04 - 605 ,C 504 ,C 505 ,C 504
¢ 502z - 502 T 503 T 506

g271 1856 QUAD CRH TO
AWALIT FOR MFL

g275 189 poM ADR. FROM T 499 - 510
GC TO 168 CARD AND CLOCK
GO TO 208 END OF CARD
o300 192 EXT.CONT TO T 501 - 501
0302 184 FROM ADR. FROM T 489 - 510

GO TO 192 CARD NCT IN
GO TO 196 CARD [N

ADV FROM T ¢ - 16
FROM T 154 - 154
10 T 90 - 86
rROM ADR. TO T 489 - 510 ,STORE ROM ADR: 203
aOM ADR. FROM T @ - 20
GO TO 1538 RTN 206 DO 8 MSEC DELAY
aoM ADR. FROM T @ - 20

30 TO 1536 RTN 210 DO 8 MSEC DELAY

FROM C 214 - 223

TO T 500 - 510

FROM  C 80 - 90

TO T 533 - 233 ,C 231 ,C 226
EXT.CONT FROM T 9 - 186
qOM ADR. FROM T 224 235

Go TO 132 NC END CODE FOUND
@O TO 512 END GODE FOUND
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~(224-235) CALCULATE CHECK SUM i
-(237-239 + 258-264) CHECK FOR END CODE

i’ G340 224 A+B FROM T 128 - 131 LT 5611 . T 129 LT o121
, T 122

g346 230 A+B TO T 128 - 131 . T 136
0351 233 A+B FROM T 132 - 1386
0353 235 A+B TO T 132 - 138
c388 237 OR FROM C 12¢ - 122
0387 239 OR TO C 140 - 140
0361 241 COPY FROM T 110 ~ 118
03683 243 COPY TO T 113 - 12z
0365 245 COPY FROM T 100 -- 108
0367 247 COPY TO T 103 - 112
G371 249 COPY FROM T 986 - 99
0373 251 COPY TC T 99 - 102
0375 253 A-ONE FROM G 137 - 1389
0377 255 A-ONE TG C 137 - 139 ,C 6090
g402 258 COFY FROM T 140 - 149
404 260 COPFY TO T 141 - 1540

-CHECK 1F 1 IN S.R. - END CODE FOUND
0406 262 OR FROM C 141 - 148
0410 264 QR TO c 890 - 80
0412 266 ROM ADR. FROM T 224 - 235

GO TO 512

-{268-3358) WRITE SUBROUTINE
0414 268 CARD RDR FROM C 4 - 7
0416 270 ROM ADR. FROM T 9 - 20
GO TO 1536 DO 8 MSEC DELAY RTN 272

0420 272 M.MEM. TO T 889 - 122
0422 274 ROM ADR. FROM T @ - 20
GO TO 1538 DO 8 MSEC DELAY RTN 278

0424 276 CARD RDR FROM C 4 - T
0428 278 CARD RDR FROM T 120 - 123
0430 280 Q.ECL.OR 7O T 236 - 243 ,C 240 ,C 240
0434 284 ROM ADR. TO - T 499 - 510 , STORE ROM ADR. 285
04386 286 ROM ADR. FROM T 9 - 20
‘ GO 7O 1536 DO 8 MSEC DELAY RTN 288
0440 288 CARD RDR FROM T 120 - 123
0442 290 ROM ADR. FROM T 21 -~ 32

GC TO 224 RTN 292 GET NEW WORD FROM MAIN MEM
I F FINiISHED OLD WORD
294 STHLL PROCESSING OLD WORD

G444 2382 M. MEM. TO T 98 - 122

0448 284 QUAD OR FROM T 500 ~ 500 ,C 80 ,GC 500
0452 288 QUAD OR TO T 5062 - 502 , T 158

0455 301 Q.ECL.OR 7O T 238 - 243

0457 303 Q.ECL.OR TO T 508 - 501 ,C 503

0482 306 HROM ADR. EROM T 9 - 20

GO TO 1538 RTN 308 HAVE END CODE
3168 NO END CODE
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6742 482 EXT.CONT FROM C 482 - 499
0744 484 A-ONE FROM C 192 - 192
0748 486 A-0ONE He C 458 - 4586 ,C 464
0751 489 ROM ADR. FROM T 455 ~ 486
GO TO 530 RTN 482 TEST BUTTON FRESSED
484 WRITE BUTTON PRESSED
GO TO 18 LOAD BUTTCN PRESSED
0754 482 ROM ADR. FROM T 461 - 472
GC TO 1352 GO TC TEST PROG PREPERATICON SUB
0756 494 Q.ECL.OR TO T 467 - 484
0760 496 ROM ADR. FROM T 485 - 466
GO TO 530 RTN 488 LOOK FOR TITLE CODE FFFBEF
0762 498 DECODER FROM T 183 - 183
3764 500 DECODER TO C 218 - 219 G221 G2 T 204
8771 505 M. M. ADV FROM T 464 - 471
0773 807 A-ONE TG T 489 - 504 . T 500
0776 510 ROM ADR. FROM T 212 - 223
GO TO 512 RTN 3UB
G0 TO 128 RTIN 464 WRITE MAG CARD SUB
-{512-528) RETURN SUBROUTINE
100C¢ 512  A-ONE FROM C 501 - 502
1002 514 A-ONE TO C 501 - 502 N
1005 517 A-+B FROM T 503 - 506 T 511
1070 520 A+B TO T 503 - 508 , T 511
1013 523 A+8 FROM T 507 - 511
10158 828 A+B TO T 507 - 511 T 499
1020 528 ROM ADR. FROM T 499 - 510
GC TG RETURN ADDRESS
-{E30-584) TITLE SEARCH SUBRCUTINE
1022 530 Q.ECL.OR TO T 212 - 223 , G221 ,C 485
1026 534 M.MEM. TO T 266 - 279
1030 538 COMPARE FROM T 258 - 259 , T 511 , T 487 T 488
T 489 T 480
1037 543 COMPARE TG T 2846 ~ 2840
1041 545 COMPARE FROM T 286 - 263 T 511 LT 491 . F 482
T 483 T 494
1050 652 COMPARE TO T 263 - 263
1052 554 OR FROM C 27t - 277
1054 858 OR TO C 266 - 286
10566 558 OR FROM C 263 - 270
1080 560 OR TO c 277 - 277
1062 562 A-ONE FROM C 477 - 480 ., T 485
10665 565 A-CNE TO C 477 - 4889 G 488
1070 568  A-CNE FROM C 481 - 485
1072 5748 A-ONE TO C 481 - 485
1074 572 OR FROM C 277 - 280
1076 574 OR TC C 4886 - 4886
1100 576 QUAD OR FROM T 485 - 486 , T 485 ., T 486
1104 580 QUAD OR TO c 2158 - 2186
1106 582 M .MEM. TG T 268 - 279
1110 584 ROM ADR. FROM T 212 - 223
GO TO &3 TITLE CCODE NOT FOUND
GO TO 512 TITLE CODE FOUND, GQTO RTN ADDRESS

8-42
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-BLANK LOADER FOR PRINTER SUBROUTINE
E 1112 586 Q.ECL.OR T0 T 212 - 223
; 1114 588 Q.ECL.OR TO C 217 - 218 G 215 ,C 222
1120 592 CONSTANT TO T 228 - 229
{ 40 y TO T 230 - 237
{ 10 TO T 238 - 245
( 202 ) TO T 248 - 253
{ 40 ) TO T 254 - 2861
{10 )y TO T 262 - 269
{ 2902 } TO T 270 - 277
{40 ) TO T 278 - 285
{ 10 ) TO T 288 - 203
{ 2¢2 y TG T 284 - 301
{ 40 y TO T 302 - 309
{ 10 TR T 310 - 317
( 202 3 70 T 2318 - 325
( 40 y TO T 326 - 333
t 10 ) TO T 334 - 341
{ 202 yTO T 342 - 348
11416809 RCM ADR. FROM T 212 - 223 )
GO TO 1128 iF STARTED 586
GO TO RETURN ADDRESS | F STARTED 592
-{612-744) REFERENCE GENERATOR
-8ET UP SUBROUTINE
1144 812 M MEM, TO T 280 - 303
1146 614 A-ONE TO T 438 -~ 443
1150 616 M. MEM. TO T 410 - 433
1152 618 COPRY FROM G 266 -~ 2867 ,C 418 ,C 28¢ LT 291
1157 623 CCPY TC C 404 - 431 , T 266 , T 2867 . T 290
E 3 o 291
; 1165 629 CONSTANT TO T 500 - 501
( 116 y TG T 502 - 50%
1170 632 COPY FROM T 303 2
1172 634 COPRY TC T 491 - 493 . T 489 ,C 494
1176 638 ROM ADR. FROM T 487 - 498
GO TO 840 NEED TO DO "1 COMPLEMENT CF SETUP
GO TC 6586 "1 COMPLEMENT NCT NEEDED
1200 640 A -ONE FROM T 293 - 284 .
1202 6842 A -ONE TO C 293 - 294 ,T 350
12085 645 A-ONE FROM T 295 - 298 .G 35¢Q
1210 648 A-ONE TO C 285 - 298 , T 350
1213 651 A-ONE FROM T 289 - 302 , T 350
1216 654 A-ONE TO G 200 BB
1220 658 A -ONE FROM T 427 - 428
1222 658 A-ONE TO T 427 - 438 -
1224 B8BO COPY FROM T 303 - 303 . T 302 T 301 ., T 300
T 299
T 298 T o287 , T 298 . T 295 , T 294
1237 871 cory TO T 298 - 3085
1241 873 COPY FROM T 288 - 293 , T 292
1244 B76 CorY TO T 3¢8 - 3067
1246 878 A-ONE FRCOM C 431 - 431
1250 680 A-ONE TO C 501 - 502 . T 503 ., T 505 , T 508
G 501
12586 &s88 ROM ADR . FROM T 432 - 443
GO TO 886 RTN 632 DATA RFG FROM MM TO D/A NOT
FINISHED
688 DATA RFG FINISHED
8-43




Model 5045A
Maintenance and Troubleshooting

1260 688 M.M. ADY
1262 690 M.MEM.
1264 692 DECODER
1266 694 M.MEM.
1270 698 COPY
1272 898 COPY
1275 701 OR
1277 703 OR
130t 705 A-ONE
1303 707 A-ONE
1306 716 ROM ADR.
1310 712 ROM ADR.
1312 714 A-ONE
1314 716 A-ONE
1316 718 DECODER
1321 21 DECODER
1324 724 QUAD OR
G 494
1382 730 QUAD OR
1334 732 COPY
1336 734 COPY
1340 738 COPY
1342 738 COPY
1344 740 CONSTANT
( 121 )
1347 743 ROM ADR.
-(746-821
~{A+-B)A
~-AB
-{A+-1)B
-AB}
~(A+-16)B
-(B-~A}
-BS
1352 746 Q.ECL.CR
1355 748 Q.ECL.OR
1357 751 COPY
13561 753 COPY
1364 758 QUAD OR
,T 4021372 762 QUA
1376 768 A-CONE
1400 768 A-ONE
1402 770 COMPARE
1404 772 COMPARE
1406 774 Q.ECL.OR
.T 288 T 419
1418 781 Q.ECL.OR
1421 785 COPY
1423 787 COPY

B-44

FROM
TO
TO
TGO
FROM
TO
FROM
TO
FROM
TO
TO
FROM

FROM
TO
FROM
TO
FROM

TO
FROM
TO
FROM
TC
TO
TG G
FROM

OO0 ACAQ A A — ~

@)
o

GO

G
c
C
C 4
Cc

O —4—4-40

502
T
GO
GO
GO
GO

292
232
375
256
232
288
236
4G4
454
435
499
424

—
o

TO

375
3745
239
92

483

488
241
233
251
243
500
487
TG
TO
TO
TO

) SUBROUTINE

TO
TO
FROM
TO
FROM
C OR
FROM
TO
FROM
TO
FROM

TG
FROM
TG

O -00 400 -

—

409
421
417
430
410

409
409
409
426
428

428
278
278

- 2189
- 255
- 381
- 2789
- 239
- 295
- 237
- 494
- 484
- 435
- 510
- 435
2048

512

- 378

- 377

-~ 238
- 492
493

b

- 4891
- 2590
- 242
- 2585
-~ 255
- 501

- 413
-~ 429
- 418
- 430
- 414
T 214
- 412
- 412
- 416
~ 428
~ 428

- 4286
- 287
- 288

., T 287

., T 4338
, STORE ROM ADR: 711

PARAMETRIC INFO IN MM SENT TO/
FROM D/ A
RTN 714 TRANSFER COMPLETED

T 484
, T 483
,C 493 ,C 494 ,C 377

END LIST OF PIN NO. NOT REACHED
NEED TO INPUT ANOTHER WORD FRCM MM
SET-UP DATA FOR NBEW PARAMETRIC INFO
END OF PAMETRIC INFO SET-UP

. T 418

,C 425

,C 412 , T 420 ,C 402
- 214 .G 431 , T 432

T 418 L T47 ,C 431

, T 431 T 421
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1425 788 A+B FROM T 421 - 426
1427 791 A+B TO T 426 - 426 ,T 425
é 1432 794 A+B FROM T 426 - 431
1434 796 A+B TO T 4286 - 426 ,T 430
1437 799 AND OR FROM T 432 - 433 .C 433 ,T 428
1443 803 AND OR TO T 278 - 278
1445 805 COPY FROM T 392 - 401
1447 887 COPY TO T 393 - 402
1451 809 AND OR FROM G 484 - 434 T 426 ,T 434 T 432
1456 814 AND OR TO T 392 - 392
1460 815 A-ONE FROM C 214 - 214
1462 818 A-ONE TO T 216 - 219
1464 820 ROM ADR. FROM T 212 - 223

GO TC 756 TRANSFER DATA NOT COMPLETED
GO TO 512 TRANSFER DATA COMPLETED

-PASS/ FAIL ANALYSIS
-RETURN FROM MM LOGIC PROGRAM SOURCE
1466 822 PIN DRV FROM T 1 - 30

1470 824 M.M. ADV FROM C 272 - 279
1472 826 FR.PANEL TO C 457 - 482 T 202 ,C 461
1476 830 OR FROM T 447 - 447 ,C 460 ,C 203
1502 834 OR 1o C 275 - 275
1504 836 OR FROM T 457 - 459
1506 838 OR TO C 508 - 508
1510 840 COPY FROM T 507 - 511 ,T 611 ,T 508
1514 B44 COPY TO C 500 - 506
1516 846 DECODER  FROM T 449 - 449 ,C 508
1521 84¢ DECODER  TO T 503 - 504
1523 851 CONSTANT TO T 303 - 304
. ( 271 )} TO T 305 - 312
3 { 201 } TO T 313 - 320
i (11 y TO T 321 - 328
{ 132 ) TO T 329 - 338
1531 857 ROM ADR. FROM T 325 - 338
GO TO 1440 RTN 464 LOAD, WRITE OR TEST
BUTTON PUSHED
860 LOAD, WRITE 0R TEST BUTTON
NOT PUSHED AND STOP ON FAIL
876 CONTINUE ON FAIL
1534 860 PIN DRV TO T 241 - 271
1536 862 OR FROM T 248 - 265
1540 864 OR TO T 272 - 272
1542 866 OR FROM T 256 - 263
1544 868 OR TO T 273 - 273
1546 870 OR FROM T 264 - 271
1550 872 OR TO T 274 - 274
1552 874 OR FROM T 272 - 275
1554 876 OR TO T 307 - 307
1556 878 ROM ADR. FROM T 304 315

GO TO 882 CONTINUE TESTING
GO TO 890 FA{ LURE OCCURED

1560 880 M.M. ADV FROM T 477 - 484

1562 882 CONSTANT TO T 497 - 498
{ 686 ) TO T 499 - 506

1565 585 ROM ADR. FROM T 438 - 447

GO TO 1470 {(NEXT TEST)} MAIN MEM AS PROG SOURCE
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1570
15672
15786

1600
1602
1604
1606
1610
1612
1614
16186
1620
1822
1624
16286
1630
1632
1634
1636
16840
1642
1644
1646
1650
1632
1634
1638
1640
1642
1644
1646
1650
1652
1654
16566
1660
1662
1664
16686
1671
1673
1675

17060
1703
1706
1710
1712

888
880
894

896
898
800
902
904
906
9G8
210
912
914
316
2918
820
922
924
928
828
93¢
g32
934
936
322
924
326
228
830
932
934
936
338
940
942
944
946
948
950
283
955
357

960
963
9686
268
9740

MM, ADV FROM C 272

Q.ECL.OR  TO C 203
ROM ADR. FROM T 314
GO TO

-{896-958) & BIT PER PASS

279
204
3256

1216

SRIGHT SHIFT SUBROUTINE UP TO

-16 PASSES PROGRAMMABLE

copy FROM T 344 -
cCoPY TO T 224 -
COPY FROM T 334 -
CoRY TO T 340 -
COPY FROM T 324 -
COPY TO T 330 -
COPY FACM T 314 -
COPY TO T 320 -
CoPY FROM T 304 -
coPy TO To310 -
COPY FROM T 294 -
COPY TO T 300 -
CoPY FROM T 284 -
coPyY TO T 280 -
CoPY FROM T 274 -
copy TO T o280 -
cCOPY FROM T 264 -
cCoPY TO T 270 -
COPY FROM T 254 -
CoPY TO T 260 -
COPY FROM T 244 -
COPY TO T 290 -
COPY FROM T 274 -
COoPY TO T 280 -
coPy FROM T 284 -
coPY TO T 270 -
CoPY FROM T 254 -
copy TO T 260 -
COPY FROM T 244 -
COPY TO T 250 -
coey FROM T 234 -
copy TO T 240 -
CoPY FROM T 224 -
CoPY TO T 230 -
A -ONE EROM T 431 -
A -CNE TO T 431 -
COPY FROM T 219
COPY TO T 220 -
ROM ADR. FROM T 212 -
GO TO 896

GO TC 512

3489
229
343
349
333
339
323
329
313
318
303
308
293
298
283
289
273
279
263
269
253
2980
283
289
273
279
263
269
263

259
243
249
233
23¢
434
434
219

220

223

T 206 , T 458

FAI LURE OCCURED

T 219

ROTATE DATA
END ROTATION OF DATA

-(980-1089) FAILURE PRINTOUT FORMATTERO BE
-{208-211) NUMBER OF FIN

~-STORED IN NODES

A-ONE TO C 441
A -B -ONE FROM T 208
A-B-ONE TO T 494
FR.PANEL FROM T 204
ROM ADR., TO T 448

IN 1C

448 L To241

213 ,C 511

510

207

459 . STORE ROM ADR:

971
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1714 872 COPY FROM T 366 - 375
, 1716 274 COPY TO T 367 - 375 ,T 351
; 1721 877 COPY FROM T 356 - G865
1723 979 COPY TO T 357 - 8686
1725 281 COPY FROM T 350 - 855
1727 983 GCOPY TO T 351 - 356
1731 985 A-B-ONE  FROM T 494 - 498 T 441
1734 988 A-B-ONE  TO T 494 - 610 ,C 509
1737 991 DECODER  FROM T 442 - 446
1741 983 DECODER  TO T 422 - 427 ,C 500
1744 986 A-ONE FROM T 441 - 442
1746 998 A-ONE TO T 441 - 442 T 350
1751 1001 A -ONE FROM T 443 - 446 ,C 350
1754 1004 A -ONE TO T 443 - 448 T 350
1757 1007 QUAD OR FROM C 350 - 350 ,C 262
1762 1010 QUAD OR  TO T 492 - 483
1764 1012 COPY FROM T 493 - 487
1766 1014 CoPY TO T 410 - 440
1770 1016 coPy FROM T 414 - 414 T 414
1773 1019 COPY TO T 382 - 404 T 448
1776 1022 RCM ADR. FROM T 498 - 510
GO TO 1024 DETERMINATION OF OF PINS NOT
FINISHED
GO TO 1026 DETERMINATION FINISHED
2000 1024 A -ONE TO T 483 - 498
2002 1028 AND OR FROM T 444 - 448 T 446
2005 10289 AND OR TO C 508 - 503
2007 1031 DECODER  FROM T 482 - 492 C 351
2012 1034 DECODER  TO C 500 - 500 T 502
2015 1037 QUAD OR  FROM € 562 - 503
2017 1039 QUAD OR  TO T 501 - 501 ,C 503 ,C 387
2028 1043 CONSTANT TO C 430 - 431
{ 317 ) TO C 432 - 438
2026 1046  AOM ADR. FROM T 429 -~ 440
GO TO 390  RTN 1048 NO FAiLURE
1050 NO MORE INFO FOR PRINTER
1054 FULL LINE READY TO BE
PRINTED :
1058 FAILURE INFO
2030 1048 AOM ADR. FROM T 448 - 459
GO TC 870  NO FAILURE
2032 1050 DECODER  TO T 483 - 465
2034 1052 ROM ADR. FROM T 462 - 473
GO TO 1746 NO MORE INFO FOR PRINTER
1054 COPY FROM T 382 - 387 ,C 337 C 441
1058 COPY TO T 327 - 829 T 382 T 333 T 330
14 T 326 _
1065 - GQUAD OR  FROM T 332 - 333 T 337 T 214 ,T 214
1070 QUAD OR  TO T 338 - 337 T 215
1073 QUAD OR  FROM C 346 - 350 T 501 T 501 ,C 350
1078  QUAD OR  TO T 431 - 434
1080 A-ONE FROM C 214 - 214
1082 A -ONE TO c.219 - 221 T 222 ,C 218
1086 A -ONE TO C 501 - 505
1088 ROM ADR. TO T 448 - 459 STORE ROM ADR: 1089
1090 ROM ADR. FROM T 212 - 223

GO TO 8986 RTN 1094
GO TO 1100 RTR 1092
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2427 1303 COPY TO T 415 - 424
2431 1305 COPY FROM T 429 - 433
2433 1307 COPY TO T 425 - 433
2435 1309 A+B FROM T 401 - 4009
2437 1311 A+B TO T 401 - 409
2441 1313 A+B FROM T 402 -~ 406 T 472 T 472
2445 1317 A+B TO T 402 - 404 T 473
2450 1320 A-8-ONE FROM T 402 - 4085 ,C 511 ,C 473 G 473
2455 1325 A-B-ONE TO T 402 - 405
0457 1327 A-ONE FROM T 464 - 4686
2461 1328 A-ONE TC T 464 - 466 ,C 222
2464 1332 OR FROM T 472 - 473
2468 1334 OR TO T 221 - 221
2470 1336 DECODER FROM T 221 - 222
2472 1338 DECODER TO T 213 - 218 T 221
2475 1341 COPY fROM T 213 - 213 T 213 T 233 T 513
,C o221
25063 1347 COPY TO T 216 - 220
2505 1349 ROM ADR. FROM T 212 - 223
GO TO 1280 LOOP OP NOT FINiSHED
GO TO 512 LOOP OP FINISHED
GO TO 372 DECIMAL SUBSTRACT OP
~({1352-1487) START OF TEST PROGRAM
-START HERE WHEN TEST BUTTON PUSHED
SINITIALIZE TO TEST
2510 13562 Q.ECL.OR TO T 481 - 498
2512 1354 Q.ECL.OR TO T 204 - 207 ,C 206
2515 1857 RELAYS FROM © 256 - 275
2517 1359 NOP
2520 1360 CONSTANT TO T 4866 - 487
(11 ) TO T 468 - 475
{1 ) TG T 478 - 483
2524 1364 ROM ADR. TO T 498 - 510 ,STORE ROM ADR: 1365
2526 13686 HOM ADR. FROM T 487 - 478
GO TO 530 RTN 1368 TITLE SEARCH SUB
2530 1368 A+B FROM T 502 - 508 T 485 T 485
2534 1372 A+B TO T 502 - 508
2536 1374 ROM ADR. FROM T 4989 - 510
G0 TO 1376 LAST TEST OF PROGRAM NOT COMPLETED
GO TO 1472 LAST TEST COF PROGRAM COMPLETED
2540 1376 COPY FROM T 487 - 4890
2542 1378 COPY T T 448 - 451
2544 1380 COPY FROM T 256 - 263
2546 1382 COPY TO T 487 - 494
2550 1384 COPY FROM T 268 - 275
2552 1386 COPY TG T 452 - 459
2554 1388 Q.ECL.OR TO T 477 - 484
2556 1360 ROM ADR. TO T 499 - 510 ,STORE ROM ADR: 1391
2560 1382 ROM ADR. FROM T 467 - 478
GO TO 530 TITLE SEARCH SUB
2662 1394 CONSTANT  TO T 485 - 486
( 144 )} TO T 487 - 404
( ag2 ) TO Y 495 - 502
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b

2566 1398 Q.ECL.OR TO C 309 3089
2570 1400 ROM ADR. FROM T 487 498
GO TO 81312 REF GEN SET-UP SUB

£

2572 1402 C.ECL.CR TO T 465 - 484 ,C 466 ,C 469 ,C 474
T 203

2600 1408  COPY FROM T 452 - 459

2602 1410 COPY TO T 487 - 494

2604 1412 ROM ADR. TO T 499 - 610 ,STORE ROM ADR: 1413
2606 1414 nOM ADR. FROM T 465 -~ 478

GO TO 530 RTN 1416 T{TLE SEARCH SuUB

2610 14186 Q.ECL.OR TO T 155 - 185
2612 1418 M.M. ADV EROM T 155 - 182
2614 1420 Q.ECL.QR TO T 0 ~ 30
9616 1422 Q.ECL.OR TO T 31 - B1
2820 1424 Q.ECL.OR TO T 42 - 92
D622 1428 Q.ECL.CR TO T 83 - 123
7624 1428 Q.ECL.OR TO T 124 -~ 154
2626 1430 PIN DRY FROM T 1 - 3¢
2630 1432 COPY FROM T 448 - 451
2832 1434 COPY TO T 487 - 494 ,C 180
28358 1437 CONSTANT TO C 498 -~ 4¢9
{ 54 j TO C 500 - 507
2540 1440 Q.ECL.GR TO T 224 - 239
2642 1442 Q.ECL.OR TO C 233 - 234
2644 1444 A -ONE FROM C 498 - 498
2646 1446 A-ONE TO T 240 - 243
2650 1448 ROM ADR. FROM T 224 - 235
' GO To 1538 {F ENTERED FAOM 858 RTN 860 LOAD.
WRITE OR TEST BUTTON NOT PUSHED,
STOP ON FAIL
876 CONTINUE ON FAIL
464 LOAD, WRITE OR TEST BUTTON PUSHED
| £ ENTERED FROM 1448 RTN 1450
2852 1450 EXT.CONT FROM T 177 - 184
2854 1452 O.ECL.OR TO T t80 - 19% ,T 206
2657 1455 CONSTANT TO T 434 - 435
( 276 ) TO T 438 - 443
{ 5 } TO T 444 - 451
1459 Q. ECL.0CR TO C 350 - 375
1461 CONSTANT TO ¢ 500 - 501
( 231 3y 7O C 582 ~ 509
1464 FR.PANEL FROM C 437 -~ 440
1466 ROM ADR. FROM C 437 - 448
GO TO MAIN MEMORY AS PROGRAM SCURGE
1470 A-ONE FROM  C 487 - 490
1472 A-ONE TO C 487 - 480 ,T 509 T 484
14786 CONSTANT  TO T 489 - 500
{ 124 3 TO T 501 - 508
1479 A-ONE FROM C 5068 - 5089
1481 A-ONE TC c 504 - 5086 T 5085
1484 EXT.CONT FROM T 499 - 502
1486  ROM ADR. FROM T 489 - 510

GO TO 4312 ALL TESTS COMPLETED
GG TO 1360 MORE TESTS TO BE DONE
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2720

2725
2727
2732
2735
2737
27441
2743
2746
2750
2754
27586

2760
27862
2764
2767
2774

2776
3000
3g02
3004
3607
3012
3016

3026

3024
3026
3030
3033
5035
3040
3042
3045

3050
3052
30564

8-52

1488

1493
1465
1498
1501
1503
1505
1507
1514
1512
15186
1518

1520
1522
1524
1527
1532

1534
15386
1538
1540
1543
1548
1560

1552

1556
1558
1560
1583
15865
1668
1570
1873

16786
1578
1580

-(1488-1533) WALKING

CONSTANT
( 342 ) TO
( 137 ) TO
{ 24 y TO
COPY
COPY
A -ONE
A-ONE
DECODER
DECCDER
DECODER
DECODER
A-ONE
M MEM |
ROM ADR.

DECCDER
DECODER
DECODER
DECODER
ROM ADR.

~{1536-1551)

PIN DRV
Q-.ECL.OR
A-ONE
A-ONE
A -ONE
A -ONE
AROM ADR.

-{1552-1745)})

TO
T 220
T 228
T 236
FROM
TO
FROM
TC
FROM
TO
FROM
TO
TC
TO
FROM
GO
GO

FROM
TO
FROM
TO
FROM
GO

1’ AND 'O
T 218 - 219
- 227
- 235
- 243
T 31 - 32
c 291 - 281 ,C 32
C 33 - 36 T 32
c 33 - a7
T 32 - 38
T 0 - 15
T 32 - 35 ,C 38
T 18 - 31
C 280 - 285 ,T 501 G 447
T 304 - 327
T 280 - 281
TO MAIN MEMORY AS PROGRAM SOURCE
TO 1520 CONTINUE
T a2 - 38
cC o - 18
T 32 - 35 ,C 36
C 186 - 24 .G 447 ,C 31 .C
T 280 - 2971

TO MAIN MEMORY AS PROGRAM SOURCE

TIME DELAY SUBROUTINE
JMAX BMS 30MS PER LOOP MAX 258 LOCPS

FROM

TG
FROM
70
FROM
TC
FROM
GO
GO

TRUTH

-MEMORY SUBROUTINE

CONSTANT
( o Yy TO
{ 140 ) TO
M .MEM
M.M. ADV
coPY
COPY
DECGDER
DECODER
Q.EGL.OR
ROM ADR.

Q.ECL.OR
M.M. ARV
M.MEM .

TO
T 316
T 324
TO
FROM
FROM
TO
FROM
TO
TG
FROM
Go
GO
Go

TO
FROM
FROM

1 -
224
236
236
240
240
224

B

TO
TG

30
2358
239
2389
243
243
235

, T 233
, T 2338

. T 234 ,C 233

512 END OF DELAY SUB
1536 BMSEC DELAY SUB

TABLE AND TAUTH TABLE

T 314
- 323
~ 331
2986
121
199
325
102
323
283
320
157
168
160

w (340400

TC
TO
TO

T 325
T 323
T 129

'

6
4
C

315

3lg

128

199 LT
326
102
324
284
331

198

,C 328

,C 287

330
33¢C
152

291
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3056 1582 M.M. ADV FROM G 323 - 330
F 3060 1584 M. MEM . TO T 176 - 199
3062 15886 A-ONE FROM © 121 - 124
3064 1588 A-ONE TO ¢ 121 - 124 ,C 189
3067 1501 A -ONE FROM C 125 - 128 ,C 189
3072 1594 A-ONE TO C 125 - 128
3074 1596 Q.ECL.OR TO c 103 - 108 ,C 106 ,C 330
31006 1800 COPY FROM T 130 - 139
3102 1602 COPY TO T 129 -~ 138
3104 1604 COPY FROM T 140 - 149
3106 1608 coPY TO T 139 - 148
3110 1608 COPY FROM T 150 - 151 T 1568
3113 1611 COPY TO T o148 - 151
3115 1613 COPY FROM T 154 - 163
3117 1615 COPY TO T 153 - 182
3121 1617 COPY FROM T 184 - 173
3123 1619 COPY TO T 163 - 172
3125 1621 coey FROM T 174 - 183
3127 1623 coPY TC T 178 - 182
3131 1625 COoPY FROM T 184 - 193
3133 1827 COPY TO T 183 - 192
3135 1629 COPY FROM T 1984 - 198
31387 1631 COPY TO T 193 - 198
3141 1633 A-ONE FROM C 103 - 103
3143 1635 A -ONE TO c 108 - 1038 ,T 199
3146 1638 A-ONE FROM C 104 - 1067 ,C 199
3151 1641 A-ONE TO C 104 - 187 T 198
3154 1644 A-ONE FROM T 286 - 2986
31566 16486 A-ONE TO T 296 - 296 ,T 332
3161 1649 A-ONE FROM T 297 - 300 ,C 332
3164 1652 A-ONE TC T 297 - 300 ,C 327
3167 1655 COPY FAROM © 2327 - 327 ,C 327
3172 1658 COPY TO T 323 - 326 ,C 329
3175 1661 ROM ADR. FROM T 320 - 331
GO TO 1580
GO TO 1664
3200 1664 A -B-ONE FROM T 312 - 318 ,¢C 511 ,T 121 T 122
LT 123, T 124
3207 1671 A-B-ONE  TO T 332 - 335 ,T 320
3212 1674 A-B-ONE FROM T 336 - 3820 , T 125 ,T 126 7T 127
LT
3220 1680 A-B-ONE  TO T 336 - 340 , T 320 ,C 331
3224 1684 M.M. ADV FROM C 332 - 339
3226 1686 AOM ADR. FROM T 320 - 331
GO TC MM AS PROG SCURCE
3230 1688 OR FROM T 122 - 128
3232 1690 OR TO T 102 - 102
3234 1692 CONSTANT TO T 318 - 319
( 302 ) TO T 320 - 327
3237 1695 A+B FROM T 332 - 335 ,C 511 ,C 511
3243 1699 A+B TO T 332 - 335 , T 340
3246 1702 A+B FROM T 336 - 340
3250 1704 A+B TO T 332 - 335 ,C 331
3253 1707 DECODER  TOC C 224 - 243 T 283 , T 235
3257 1711 NOP
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i f 3260 1712 ROM ADR. TO T 499 - 510 , STORE ROM ADR: 1713

i 3262 1714 ROM ADR. FROM T 224 - 235 {

i GO TO 1534 !
3264 1716 Q. ECL.OR TO c 1 - 24

b 3266 1718 FIN DAV TO T 506 - 538

e : 3270 1720 Q. ECL.OR TO ¢ 281 - 282 . C 285 , T 511

T, 3274 1724 ROM ADR. FROM T 320 - 331

GC TC MAI N MEMORY AS P. ROGRAM SOURCE
GC TC 1730

3276 1726 M. M. ADV FROM C 304 - 311
3300 1728 ROM ADR . FROM T 320 - 331
GO TO MAI N MEMORY AS PROGRAM SOURCE

3302 1730 CONSTANT TO T 150 - 151

( 276 )y TO T 152 - 159

( 85 ) TO T 180 - 167

( 371 ) TO T 168 - 175

¢ 463 ) TO T 176 - 183

{5 y OTO T 184 - 194

{0 y TO T 182 - 1g49
3512 1738 M.M. ADY FROM T 192 - 189
3314 1740 M. MEM . FROM T 164 - 187
3316 1742 Q.ECL.OR TO C 507 - 507
3320 1744 ROM ADR. FROM T 152 - 183

GO TO 1470  { NEXT TEST)

~(17486-1781) PRINT OQUT " FAIL L PIN ---"

3322 1746 CONSTANT TO T 292 - 293

{ 359 3y TO T 294 - 301 g

( 116 v TO T 302 - 309

( 2 yOTD T 310 - 317

( 201 ) TO T 318 - 325

{ 114 ) TO T 326 - 333

t 22 yTO T 334 - 341

{ 30 Y OTD T 342 - 349
3333 1755 CONSTANT TO T 499 - 500

{ 23 ) TO T 801 - 508
3336 1758 ROM ADR. TO T 448 - 459 | STORE ROM ADR: 1759
3340 1760 BOM ADRB. FROM T 468 - 510

GO TO 1100

~( 1782-1807) PIN STATE PRINTOUT SUBROUTI!NE
3342 1762 CONSTANT TO T 230 - 281

( 344 3y TO T 232 - 239

{ 307 3 TG T 240 - 247

(140 3y TO T 248 - 255

( 101 3y TO T 256 - 263

(5 yOTO T 284 - 271

(324 3 TO T 272 - 279

( 304 3y TC T 280 - 287

( 162 Y YO T 288 - 285
3354 1772 ROM ADR. TO T 448 - 459 |, STORE ROM ADR: 1773
3356 1774 ROM ADR. FROM T 284 - 295

GO TO 1838




33860

3372
3374

33786

3410
3412
34186

342¢
3422
3424
34286
3430
. T 51
34386
3440
3442

3450
3452

3454
3458
3462
3464
3466
34790
3472
3478
T 14
3603

1776 CONSTANT TO
{0 y TO T 232
{ 202 ) TO T 2490
{ 49 ) TO T 248
(1o y TO T 258
( 72 yOTO T 264
{11 yOTO T 272
{ 344 3 TO T 280
{ 162 } TO T 288
1788 ROM ADR. TO
17688 ROM ADR. FROM
GO
1790 CONSTANT TO
{0 y TQ T 232
{ 122 y TO T 240
{ 103 ) TO T 248
{41 VTG T 256
( 131 3y TO T 264 -
( 317 ) TO T 272
( 300 3 TO T 280
( 182 )y TO T 288
1800 A-ONE FROM
1802 A-ONE TO
1806 A0OM  ADR., FROM
GO
RTN
-( 1808-1834) CHECK
-T} TLE SEARCH FOR PASS/ FAI L
-PBINT OUT
1808 M. MEM TO
1810 Q. ECL.CR TO
1812 A-ONE TO
1814 A-ONE FROM
1816 A-ONE TO
0
1822 COPY FROM
1824 COPY TO
1828 CONSTANT  TO
( 22 y OTO T 485
( 42 yOTO T 473
( 360 3 TO T 481
{ 377 } TO T 489
1832 DECODER TO
1844 ROM  ADR . FROM
GO
GO
1838 COPY FACM
1838 CoPY TO
1842 ROM ADR. TO
1644 COPY FROM
1846 COPY 70
1848 COPY EROM
1860 CoPY TO
1853 COPY FROM
1859 COPY TO

T 230
- 239
-~ 247
- 255
- 283
- 271
- 279
- 287
- 285
T 448
T 284
TO 1838
T 23¢
-~ 239
- 247
- 2595
- 263
271
- 279
- 287
- 2895
C 486¢
T 448
T 284
TO 1836
1812
FOR V.

T 23¢
T 461
C 50¢
T 461
C 501

487
400
463
- 472
- 480
- 488
- 498
C 4386
T 4658
TO 53¢
TO 2664

- 0O

T 208
C 404
T 498
T 1

T @

T 15
T 18
T 11

T 10

Model 5045A
Maintenance and Troubleshooting

237

459
2885

., STORE ROM ADR: 1787

231

460

4585

295
RTN

., C 4586 . T 350

1810 CONTINUE ON FAL L

S PRINT OQUT

F NFORMATI ON

253
461
505
461
501 ., T 503 , T 507 , T 508
480

4G7

464

4486
478

RTN

Vo~

1908
PRINT OQUT

212
412
5106
10
9
24
24 . T
12 , T 0

T 411 , G 204

., STORE ROM ADR: 1843

., T 351 ., T 13

15
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~{(2048-2091) D/A INPUT OR QUTPUT INFO
-SUBROUTINE FOR ONE PIN :

4000 20438 C/A FROM T 286 - 293
4002 205¢C EXT.CONT TG T 381 - 384
4004 2052 DECODER FRCM T 379 - 378 ,C 384
4007 2055 DECODER TG C 381 - 381 ., T 382
4012 2058 COPY FROM T 382 - 382
4014 2060 CorPY TG T 383 - 383
4016 2062 ROM ADR. FROM T 3890 - 381

GC TO 2080 WAITING FOR "READY'® SIGNAL FROM D/A
GO TO 2064 WRITE DATA INTO D/A
GO TO 2078 READ DATA FROM D/A

~-TRANSFER INFORMATION TO D/A

4020 2064 D7 A TO T 224 - 229
4022 20686 D/A FROM T 302 - 314
4024 2068 O/ A FROM T 404 - 408
4626 2070 D/ A FROM T 314 - 332
4030 2072 D/ A FROM T 3286 - 344
4032 2074 D/7A ) FROM T 338 - 350
4034 2076 ROM ADR. FROM T 212 - 223

GC TG 512 FINISHED WRITING DATA INTO D/A

~-TRANSFER INFORMATION FROM D/ A

4036 2078 D/A TO T 302 - 307
4040 2080 D/A TO T 3062 - 314
4042 2082 D/A 10 T 404 - 408
4044 2084 D/ A TO T 314 - 332
4046 2086 D/ A TO T 328 - 344
40530 2088 D/A TO T 338 - 350
40562 20680 ROM ADR. FROM T 212 - 223
GO TC 512 FINISHED READING DATA FROM D/A
~-{2082-2151) CONVERT BINARY DATA FROM D/A
-TO DECIMAL INTERCHANGE DATA POSITION
4054 2082 CoPY FROM T 231 - 240
4058 2094 CoPyY TO G231 - 240
4080 2096 Q.ECL.OR TO C 41¢ - 410 LG o412 .G 415
4064 2100 A-~ONE FROM C 240 - 240
4066 2102 A~ONE 10 T 381 - 381 , T 383 , T 388
4072 2106 A-ONE FROM C 239 - 238
4074 2108 A-ONE TO T 385 - 3865 T 387
4077 2111 COPY FROM T 238 - 238 , T 287 L, T 238 , T 235
, T 234 L, T 233 T 232 . T 231
4110 2120 COoPrY TO T 388 - 396
4112 2122 COPRPY FROM T 233 - 234 , T 5611 T 283 T 232
T 231 ‘
4120 2128 COPY TO T 418 - 433
4122 2130 COPY FROM T 4567 - 4686
4124 2132 COPRY TO T 281 - 2990
4126 2134 COPY FROM T 487 - 473
4130 2138 COPY TO T 291 - 297
4132 2138 ROM ADR. TO T 498 - 5140 ,STORE ROM ADR: 2139
4134 2140 ROM ADR. FROM T 255 -~ 266

GO TO 3890 RTN 2142
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4135
4142
4144
4148

4150
4152
4154
41586
4160
4162
4164
4167
4171
4173
4178
4177
4201
42086
4210
4212
4214
42186

4220

4222
4224
4226
4230
4232
4234
4236
4240
4242
4246
4250

4252
4254

4267
4263
4266
4271

21472
2148
2148
2150

2162
2154
2158
2158
2160
2162
2164
2167
2169
2171
2173
2175
2177
2182
2184
2186
2188
2190

2192

2194
21986
2198
2200
2202

2204 .

22086
2208
2210
2214
2216

2218

2220

2223
2227
2230
2233

COPY
COPY
ROM  ADR.
ROM ADR.

-{2152-2181)
~-THRUY 448

CoPrPY
COPY
COPY
cory
Q.ECL.OR
A-~ONE
A-ONE
A-ONE
A-CNE

OR

OR

A-ONE
A-ONE
COPY

COPY
COPY
COoPY

ROM ADR.

ROM ADR.

-{2194-2328)
-SELECTS ONE
-REPLACE NON

COPY
COoPY
COPY
COPY
coPryY
COPY
COPY
COPY
DECODER
ROM ADR.
ROM  ADR .
DECODER
CONSTANT
{ 70 1 TO
QUAD OR
QUAD CR
Q.ECL.OR
Q.ECL.OR

Model 5045A

Maintenance and Troubleshooting

FROM T 234 - 234 , T 2372 , T 231
TG T 419 -~ 421
TC T 499 - 510 ,STORE ROM ADR: 2149
FROM T 285 - 266
GO TO 390 RTN 21562
MULTIPLIER PROGRAMMABLE
-455
FROM T 381 - 380
TGO T 231 - 240
FROM T 381 - 399
TO T 241 - 249
TC T 381 - 404
FROM T 448 - 451
TC T 448 - 4561 ,T 456
FROM T 452 - 458
TO T 452 - 455
FROM T 448 - 455
TO T 500 - 500
FROM € 5400 - 50¢C
TO T 202 - 507 & 581 C 502 T 503
FROM T 231 -~ 240
TO T 410 - 419
FROM T 241 - 249
TO T 420 - 433
FROM T 255 - 268
GO TO 39¢C RTN 2182
GO TO 2192
FROM T 287 - 278
GO TO 23390
GO TO 2338
GO TO 2346
READ SET UP DATA FROM D/A
OF - -V TV
CONTINUOQUS OPPOSITE | WIiITH ©
FROM T 381 - 380
TO T 465 - 474
FROM T 395 - 402
TO T 47¢ - 486
FROM T 425 - 430
TO T 457 - 463
FROM T 493 - 497
TO C 288 - 293
TO T 37¢ - 390 LS 391 ,C 287
TO T 499 - 510 , STORE ROM ADR: 2215
FROM T 38¢0C - 391
GO TO 2048 RTN 2218
TO T 296 -~ 301
TO T 214 - 215
T 218 - 223
FROM T 392 - 382 , T 408 ,C 408
TO T 408 - 406 T 464
FROM C 406 - 406 T 394
TO T 3984 - 384
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4273
4275
4277
4301
4303
4310
4312
4317
4321
4325
4330
4333
4335
4336
4340

4342

4347
4354
4358
4362
4364
4367
43772
4577
4402
4404
4411
4413
4415
4417

4422
4425
4427

4432
4434
4438
4440
4442
4444
4448
4450
4452
4454

2235
2237
2239
2241
2243
2248
2250
2255
2287
2281
2264
2287
2269
2270
2272

2274

2279
2284
2286
2290
2292
2295
2268
2303
23086
2308
2313
2315
2317
2319

2322
2325
2327

2330
2332
2334
2338
2338
2340
2342
2344
2348
2348

DECODER
DECODER
DECODER
DECODER
AND OR
AND OR
AND OR
AND OR
QUAD OR
QUAD OR
CR

OR

NOP

ROM ADR .
ROM ADH.

CONSTANT
{ 2086 ) TO
( 241 ) TO
{ 221 3 TO
AND OR
AND OR
DECODER
DECODER
DECODER
DECODER
QUAD OR
QUAD OR
Q.ECL.CR
AND OR
AND OR
Q.ECL.OR
Q.ECL.OR
CONSTANT
{( 153 ) TO
A+B
A+B
ROM ADR.

-4 BIT SHIFT
-DIV 10 EACH
-4 BIT SHIFT
-DIV 10
~Div o1

COoPY

COPY

cory

COPY

CoPY

cory

COPY

COoPY

CoPY

CorPY

FROM C 392 -
TO T 388 -
FROM T 392 -
TO T 381 -
FROM T 407 -
TC T 386 -
FROM C 404 -
TO T 3858 -
FROM T 885 -
TO T 432 -
FROM T 432 -
TG C 434 -
TO T 489 -
FROM T 212 -
GO TO 898
TO T 253 -
T 255 ~ 282
T 263 - 270
T 271 -~ 278
FROM T 408 -
TO T 271 -
FROM C 382 -
TG T 448 -
FROM C 241 -
TO T 480 -
FROM T 271 -
TO C 271 -
TO T 451 -
FROM C 382 -
TG T 45852 -
TO T 381 -
TO T 410 -
TO T 498 -
T 501 - 508
FROM T 502 -
TO T 562 -

FROM T 48% -
GO TO 2092
GO TO 2100

REGISTER

REGISTER

FROM T 385 -
TO T 381 -
FROM T 395 -
TO T 391 -
FROM T 385 -
TO T 381 -
FROM T 395 -
TO T 381 -
FROM C 281 -
TO C 500 -

383
380
394
387
407
386
404
385
386
433
433
434

510
223
RTN

254

408
271
392
4489
241
452
271
271
458
392
452
404
428
500

505
505
514

384
390
404
404
394
390
404
404
287
507

383 T 387 T 387
38+ ,F 385 T 385
385 . T 390

431
388

. STORE ROM ADR: 2271

2274

386 .C 405 . T 385
241 LT 271

271

270

jgz T 271 . T 392
272

241 .G 270 C 270

2390




4456

4460

4464
4470
4472

4474
4477
4502
4504

4510

4512
4514
45186
4520
4522
4524
45286

4532
4534

45386
4542

364
45650

4554

4558
4580
45862
4585
4567
457¢

4574
4578

2350

23562

23586
2360
2362

2364
2367
2370
2372

23786

2378
2380
2382
2384
2386
2388
2380

2394
2386

2398
2402

2408
2412

2414
2418
2418
2421
2423
2424

2428
2430

ROM ADR.

-{2352-2522)

-PIN SET UP PRINT OUT
CONSTANT TO T 413
{ 64 ) TO T 4185 - 422
{ 161 ) TO T 423 - 430
cCoPY FROM T 511
copy TO T 392
ROM ADR. FROM T 4186
GO TO 2202
CoPY FROM T 391
copy TO T 475
DECODER TO C 3%2
CONSTANT TO T 413
( 111 )y TO T 415 - 422
( 214 Y TO T 423 - 430
ROM ADR. FROM T 414
GO TO 2194
cory FROM T 289
COPY TO C 410
COPY FROM T 474
CoOPY TO C 419
cCoOPY EROM T 477
copy TO C 422
CONSTANT  TO T 228
( 204 ) TO T 280 - 237
{1 ) TO T 238 - 245
ROM ADR. TO T 499
ROM ADR. FROM T 230
GO TO 388
-GO TO DEC SUBTRACT
S e
COPY FROM T 381
COPY TO T 475
CONSTANT TO T 443
{ 111 ) TO T 415 - 422
{ 324 ) TO T 423 - 4390
ROM ADR. FROM T 414
GO TO 2194
COPY FROM T 289
COPY TO T 465
COPY FROM T 397
COPY TO T 401
NOP
CONSTANT TO T 417
{ 224 ) TO T 419 - 4286
(" 364 ) TO T 427 - 434
ROM ADR. TO T 499
ROM ADR. FROM T 417
GO TO 592

FROM
GO

T o212
TO 512

STATE AND V. I,

i

i

Model 5045A
Maintenance and Troubleshooting

223

RTN 2364

2376
2414

511 T
394
427
READ N -~

5113 ,C 482

RTN 2364

482
384

394 . T
478 , T
383
414

425

READ IN +1 RTN 2378
297

418

478

421

4886

433

229

510 2395

241

, STORE ROM ADR:

394
478

, T 434
, T 481

, T 492
, T 383 .G 382 . T

414

425
READ + OR ~ V
297
473
403
408

G 230

510
428
LOAD BLANK

. S5TORE ROM ADR: 2429

IN PRINT CQUT FIELD
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4600
4604
4607
4611

4614
46186

4620
4622
4628
i 4627
i 4633
g 4640
4642
4644
4647

4852
4654

46856
4660
4662
4685
4870
4872

4771

4676
4700

4702
4704
4711
4713
47158
4722
4724
4731

4734
4736
4740

8-62

2432
2436
2439
2441

2444
2446

2448
2450
2454
2455
2459
2464
24686
2468
2471

2474
2476

2478
2480
2482
2485
2488
2490

111

2494
24886

2498
2500
2505
2507
25009
2514
2516
2521

2524
2526
2528

Maintenance and Troubleshooting

DECODER TO C 3¢7 - 400 T 3061 . C 294
DECODER FROM T 351 - 351 ,C 204
DECODER TO T 40% - 410
CONSTANT  TO C 500 -~ 5061
( 275 3y TO C 562 - 509
ROM ADR. TO T 412 - 423 _STORE ROM ADR: 2445
ROM ADR. FROM T 212 - 223
GO TO 512 THEN 2586 RTN 2448
{ EORMAT FOR V PRINTCQUT)
COPY FROM C 485 - 474
COPY TO ¢ 381 - 398 ,C 235 ,C 294
NOP
COPY FROM T 475 - 476 ,C 481 T 4190
coPy TO T 381 - 382 T 408 ,T 409 T 393
coey FROM T 477 - 486
CoPY TO T 397 - 407
DECODER TO T 4298 - 430 T 277
CONSTANT TO C 500 - 561
{ 275 ) TO C 502 - 5089
ROM ADR, TO T 412 -~ 423 ,STORE BOM ADR: 2475
ROM ADA. FROM T 212 - 223
GO TO 512 THEN 2586({FCAMAT FOR i PRINTOUT)
~{2478-2498) FORMAT FOR | PRINTER
-CONVERT FIN NUMBER FROM B INTO DECIMAL
~USING DECIMAL ADDER
COPY FROM T 435 - 439
CoPY TO T 381 - 404
COPY FROM T 438 - 439 T 4349
COPY TO T 411 - 433 .C 410
A-ONE TO T 291 - 295
CONSTANT TC T 462 - 463
( 206 ) TO T 464 471
(1 yOTO T 472 - 479
¢ 1 j TO T 472 - 478
ROM ADR. TO T 499 - 510 ,STORE ROM ADR: 2485
ROM ADA. FROM T 464 - 475 :
GO TO 390
-CONVERT DECIMAL TO 8 BIT ASCI|
-SURPRESS LEADING ZERO SET UP "1~
COPY FROM T 381 - 388
COPY TO T 338 - 341 T 244 T 345 ,C 342
OR FHOM T 344 - 347
OR TO T 348 - 348
A ~ONE TO T 238 - 241 T 237 ,C 230 T 293
COPY FROM T 440 - 446
COPY TO T 500 - 507 ,C 5068 ,C 391 .C 203
ROM ADR. FROM T 212 - 223
GO TO 512
G.ECL.OR TO G 326 - 349
PIN DRY TO T 319 - 349
CONSTANT TO C 500 - 501
( 210 ) TO C 502 - 509




Model 5045A
Maintenance and Troubleshooting

4743 2531 NOP
-(2832-2584) SELECTS LOGIC DATA FOR
~PRINT OUT

4744 2532 COPY FROM C 493 - 497

4746 2534 cCOPY TO C 318 - 324

4750 2638 A-ONE FROM T 320 - 323 T 319

4753 2539 A-ONE TC T 320 - 323 T 223

4786 2542 coPY FROM T 326 - 330 ,T 2319 .7 223

4762 2548 COPY TO T 325 - 3289 C. 318 T 215

4766 2550 COPY FROM T 331 - 340

4770 2582 COPY TO T 330 - 339

4772 2554 COPY FROM T 341 - 349 T 325

4775 2557 COPY TO T 340 - 349

4777 2559 A-ONE FROM C 223 - 223

5001 2561 A-ONE TO T 217 - 222

5003 2563 ROM ADR. FROM T 212 -~ 223

GO TO 2542
GO TO 512

5006 25686 DECODER FROM C 408 - 4090 .G 203

5011 2569 DECODER TO T 381 - 38z

5013 2571 DECODER FROM T 408 - 408

5015 2573 DECODER TO C 3B3 - 384 T 294

5020 2578 COPY FROM T 408 ~ 408 T 383 .C 408

5024 2580 COPY TO T 381 - 381 T 384 ,C 428 T 408

.G 430
~{258B6-2663) FORMATTER OF VI PRINT OUT
-18T PASS V TRUNCATE AND JUSTIFY
-2ND PASS | TRUNCATE AND JUSTIFY

4 5032 25886 COPRY FROM T 381 - 384
§f 5034 2588 COPY TO T 290 - 293
- 50386 2580 COPY FROM T 385 - 3¢4

5040 2592 COPY TO T 381 - 38¢

5042 2594 COPY FROM T 395 - 404

5044 25986 COPY TO T 381 - 400

5046 2598 copy FROM T 408 - 407

5050 2600 COPY TO T 401 - 407

5052 2602 DECODER FROM © 291 -~ 2%2 T 283 T 290

5058 2606 DECODER TC T 424 - 428

5060 2608 AND OR FROM C 427 - 428 ,C 294 C 294 . C 412 °

.G 412

5066 2614 AND OR TO C 412 - 412

5070 2618 OR FROM T 396 - 402 | T 412 .

5073 2819 OR TO T 412 - 412 )

5075 262+ AND OR FROM T 428 - 430 .C 204

5100 2624 AND OR TO C 294 - 294

5102 2628 OR FROM T 381 - 388

5104 2628 OR TO T 427 - 427 ]

5108 2830 Q.ECL.O8 TO C 219 - 22¢ g

5110 26az2 ROM ADR. TC T 489 - 510 [ STORE ROM ADR: 2833

5112 2634 ROM ADR. FRCM T 212 - 223

GO TO 866

5114 26386 OR FROM T 390 - 384 T 427 T 428 ,C 429

5121 2641 OR TO T 503 - 503

5123 2643 coPY FROM T 502 -~ 803 ,C 337 .,C 337 .T 4%2
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5374
5376
5400

2812
2814
2816

5402 2818

2823
2826
2828
2831
2834
2837
2840
2842
2847
2848

5407
5412
5414
§417
5422
5425
5430
5432
5437
5441
, T 381

85447 2855
,T 378
5456 2862
5460 2864
5482 2866

5464 2868

5466
5470

2870
2872

2874
2877
2879
2882
2886
2888

5472
5475
5477
55062
5508
5510

2890
2892
2895
2896
2899
2801

5512
5514
5517
5520
5523
5525

8-66

DECODER TO T 37¢ -~ 390
ROM ADR. TO T 49¢ - 510 ,STORE ROM ADR: 2815
ROM ADR. FROM T 38C - 381
GO TO 2048
~LOGIC TO CONTROL V OR |
MANTPULATION AND RETURN CONTROL
CONSTANT TO T 480 - 461
{ 200 ) TO T 482 - 489
{ 243 ) TO T 470 - 477
{ 58 ) TO T 478 - 485
AND OR EROM C 204 - 204 T 3786
AND OR TO T 505 - 505
A-ONE TO ¢ 498 - 504 . C 414
O.ECL.OR FROM T 351 - 351 T 481
Q.ECL.OR TO T 378 - 390 ,C 431
AND OR FROM C 408 - 408 ,T 351
AND OR TO T 440 - 448
Q.ECL. OB FEROM C 508 - 511 T 351 T 492 T 440
Q.ECL.OR TO C 441 - 445
COPY FROM T 483 - 497 C 406 ,T 204 T 505
COPY TO C 28¢ - 283 T 288 ,C 500 .C 507
,C 465
COPY FROM T 442 - 444
COPY TO T 432 - 434
AOM ADR. FROM T 380 - 391
GO TO 2048 RTN 2678 FINISHED PIN INFO PRINTCUT
RTN 2870G0O TO Vi TWEEK
RTN 2868 TERMINATE PRINTOUT
ROM ADR. FROM T 461 - 472
GO TO 1808
Q.ECL.OR TO T 465 - 465
ROM ADR. FROM T 462 - 473
GO TO 898 SELECT REF LEVEL TO BE ADJUSTED
AND OR FROM T 442 - 444 C 278
AND OR TO T 417 - 417
Q.ECL.OR FROM T 378 - 378 T 492
Q.ECL.OR TO C 418 - 420 T 419 T 434
AOM ADR. TO T 49¢ - 510 ,STORE ROM ADR: 2887
ACM ADR. FROM T 474 - 4385
GO TO 746 (A+/ -1} {(A+/-18) B
~(2890-2833) PRESET RANGE LIMITS
DECODER FROM C 442 - 442
DECODER TO C 502 - 504 .C 4186
NOP
Q.ECL.CR FROM © 415 - 418 T 289
Q.ECL.CR TO T 431 - 433
CONSTANT TO T 228 - 229
( 175 ) TO T 230 - 237
( 31 y TO T 238 - 245
( 126 3 TO T 248 - 253
( 103 ) TO T 254 - 281
( 22 y TO T 262 - 268
{0 ) TO T 270 - 277



-

§635

5545
556562
5554

55586

5863
5566
5572
55745
5577
5604
5606

5610
5612

5614
5616
S 41
5624
5630
5632

5634
5636

5840
56843
56486
5650
5652
5654

5658
Egs2
5868
5671
5673

2909

2917
2922
2824

2826

2931
2934
2838
2941
2943
2848
29590

2952
2854

29886
2958

28464
2968
2970

b7 2
2874

29786
2879
2982
2984
2986
2888

2990
2994
2998
3001
3603

PR

CONSTANT
175 TO
21 TO
126 TO
203 TO
23 TG
278 y O
AND OR

" AND OR

ROM  ADR.

CONSTANT
261 ) TO
105 ) TO
22 ) TO
DECODER

Q.ECL.OR
Q ECL.OR
QUAD OR

GUAD OR

ROM ADR.
ROM ADR.

Q.ECL.OR
AROM ADR.

~{2956-2975)
WITH ADJUST

DECODER
G.ECL.OR

Q.ECL.OR
ROM  ADR.
ROM ADR.

Q.ECL.CR
ROM ADR.

DECODER
DECODER
COPY
COPY
ROM ADR.
ROM ADR.

CoPY
COPY
CECODER
DECODER
Q.ECL.OR

Model 5045A
Maintenance and Troubleshooting

TO T 300 - 301
T 302 - 3089
T 310 - 317
T 318 - 325
T 326 - 333
T 334 - 341
T 342 - 349
FROM C 441 - 443 T 408 T 443 C 405
TO T 434 - 434
FROM T 212 - 223
GO TO 512 THEN 2926 SPECIAL V SET -UP
RTN 2934
TO C 306 - 307
C 308 - 315
C 316 - 323
C 324 - 331
TO T 303 - 304 T 338
FROM T 432 - 434 T 438338 . C 418
TO C 429 - 430 .G 203
FROM C 428 - 432
TG T 448 - 448 T 418 T 420 G 441
TO T 499 - 510 ,STORE ROM ADR: 2949
FROM T 462 - 473
GO TO 896  SELECT CORRECT RANGE LIMIT
TO T 433 - 433
FROM T 474 - 485
GO TO 748  COMPARE (A-B), (A-B} A
COMPARE RANGE LiMiT
V OR |
TO T 431 - 434
FROM T 284 - 284 ,C 418 T 43¢ ,C 418
TO C 449 - 449 ,C 416 T 433
TO T 499 - 510 ,STORE AOM ADR: 29069
FROM T 482 - 473
" GO TO 896 RTN 2972
TO T 414 414
FROM T 462 - 473
GO TO 898  RTIN 2978
FROM T 448 - 449 T 418
TO T 204 - 204 .C 434
FROM T 2392 - 392
TO C 419 - 420
TO T 499 - 510 ,STORE ROM ADR: 2987
FROM T 474 - 485
GO TO 748 PRESET B,A,AB
FROM T 441 - 444 T 434 T 416
TO T 431 - 434 T 444 ,C 222
FROM T 443 - 444  C 289
TO T 419 - 420
TO C 236 - 243
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DANGEROUS VOLTAGE, EXCEEDS
1000 VOLTS

FRONT PANEL LABEL

SYMBOLS O
%

REAR PANEL LABEL

INTERIOR AND PC BOARDS LABEL

WIPER MOVES TOWARD "CW" WHEN
CONTROL 18 ROTATED CLOCKWISE

| PROTECTIVE CONDUCTOR TERMINAL

CIRCUIT COMMON

N

IDENTIFIED COMMON

/;’7 OR & CHASSIS TERMINAL

i
!
i

4

KNOB CONTROL

SCREWDRIVER ADJUST

MAIN SIGNAL PATH

FEEDBACK PATH

TEST POINT

INSTRUCTION MANUAL REFERENCE

ALTERNATING CGURRENT

DIRECT CURRENT

ALTERNATING OR DIRECT CURRENT

PRINTED CIRCUIT BOARD IDENTIFICATION

\H

REVISION LETTER

A- 1248A 2

_———HPPARTNO.
05340-60037 =

/’3313 Iy
PRODUCTION CODE

/\/\

MANUFACTURING

\ DIVISION CODE

SERIES NO.
{May Be Stamped
Elsewhere On The Boarg)

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVI-
ATED. ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COM-
PLETE DESCRIPTION. JACKS ARE THE STATIONARY CONNECTORS'
AND PLUGS ARE THE MORE MOVEABLE OF TWO CONNECTORS.

e Al RECTIFIER ASSY
12 mounted on { Rectifier - E(O!J:OO_‘SQBH 35
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A25 POWER SUPPLY ASSY(05100-6007) SERIES 330
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NO PREFIX J3 J3
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Number Name Assemblyi changes)
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Numbers t Pin Numbers

Assemb{y 425 i Assembiy l or Assembly A25
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Pins of J2 \E 210 S]] . /
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Transformer / { I of P on .
Terminal ] Connector AZAXAT ' Assembly A5

Figure 8-9. Schematic Diagram Notes
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8-164. The two main program sources (ROM and Main Memory) control the flow of serial data
to and from those blocks located on the left of the block diagram. For example, data needed
§ to test an IC can flow from the Magnetic Card Reader through the RAM where it is formatted

and routed to the Main Memory. it can then be sent, via the RAM, to the ALU (Arithmetic

Unit), which helps simulate, for reference purposes, the IC under test. Other data passes to the

Reference Voltage Generator and Control block. This block converts the data from a binary

code into four lines of reference levels that are strobed to the Pin Drivers. The Pin Drivers are

responsible for driving the test socket pins with the correct voltages and currents.

8-165. The Memories

8-166. Of major importance are the three memories that control the tester’s operation. These
are the ROM, the Main Memory, and the RAM. These memories are described in the following
paragraphs.

8-167. THE ROM. The ROM (Read Only Memory) contains 36,864 bits (3072 x 12} of fixed infor-
mation. This memory stores the tester’s basic operating routine. It allows the tester to follow a
given procedure but with the ability to vary its algorithm in accordance with the result of the
completed operation and the front panel switch positions. It can also reiinquish control to other
portions of the tester (e.g., the Main Memory}. The ROM controls the tester’s operation by way
12 Program Control lines (described later).

8-168. Notice that selection of the ROM program codes (12 lines) is controlled by the ROM
Address Register, The Address Register provides 12 address lines to the ROM that enable speci-
fic locations {or addresses} within the ROM. The ROM will then output the data contained in
the addressed location. The address code can be sequentiaily advanced by pulsing the Program
Advance line, or it can be radically changed {as in a “go-to” statement by enabling the Transfer
line and serially clocking in a new address from the RAM. (It must be noted thatany information
contained in the RAM originated from some other source.) The 11th and 12th lines from the
ROM Address Register control whether the program source is the ROM or the Main Memory
when both lines are true (11).

8-169. THE MAIN MEMORY, The Main Memory contains up to 6144 bits of information that is
taken from the magnetic program card. Therefore, this memory contains information pertain-
ing to the testing of a specific IC plus the PASS/FAIL count. Basically, there are four types of infor-
mation stored in this memory:

1. Header information, which is the 1C number and the type of test {pass/fail or diagnostic).

2. The Setup Data for the IC to be tested, i.e., the codes for the voltages and currents that
will be applied to the IC under test.

3. The Logic Model program, i.e., the information that will simulate a logic function and
generate astimulus to that function. This produces a reference to which the device under
test can be compared.

4, The Test Sequence information. This combines 2 and 3 into aspecifictest, Also, the Main
Memory initially stores the check-sum number at the end of the card. if the number of
bits transferred from the card agrees with this number, the number is replaced with Pass/
Fail storage locations, i.e., locations that hold numbers representing the number of IC’s
that passed or failed their tests. If the check-sum number does not agree with the counted

~ bits from the card, the word “RELOAD” is printed out.

8-170. These four types of information are serially transferred from the magnetic program card
(three bits at a time} and stored in the Main Memory in words that are 24 bits long. Once all the
information is stored, it can be removed serially as data to the RAM or as parallel 12-bit words to
the Program Control lines,
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8-171.  During the testing of an IC, the ROM relinquishes program contrel to the Main Mem-

L4 ory’s logic Model program. This aflows the tester to simulate the device under test (a model)and

§ to apply a stimulus pattern to the model. This information is then stored in the RAM for access
by the ROM program and is-then applied to the actual device under test,

8172, THE RAM. As previously mentioned, any exchange of data between blocks is accom-
plished serially and by way of the RAM. The storage capacity of this device is 512 bits tong by one-
bit wide {512 x 1); expressed differently, there are 512 data locations, each having the capacity of
storing one bit of data. This data is stored and retrieved by addressing the RAM Address Register
with the nine least-significant bits of the Program Control lines. This method is referred to as
presetting. Once preset, however, the address code can be sequentially advanced by clocking
the register (for example, if the data word is more than one-bit long). Although described fater
in more detail, it should be noted that before the RAM is addressed with a RAM Address code,
the Processor Memory must first receive another 12-bit code that designates certain operations
and functions to be performed within the tester.

8-173. Included in this first code is the number of data bits to be automatically transferred to or
from the RAM. The subsequent RAM Address code specifies the starting tocation {presetting)
after which, the addresses are automatically and sequentially stepped through until the specified
number of bits have been transferred. At this point, additional RAM Address codes may be used
to address individual locations within the RAM, one at a time and at specified locations. The tester,
however, is still under control of the first 12-bit word that specifies the transmitter or receiver of
data.

8-174. Figure 8-11 shows the RAM and the particular blocks associated with data transfer. Note
that some blocks are strictly senders of data, while others are receivers of data, and still others
are bidirectional. Again, none of the blocks can exchange data directly between themselves —
data must go from one block, through the RAM and then to the second block.

8-175. THE ALU. The block located immediately above the RAM (Figure 8-10) represents the
tester’s ALU (Arithmetic Logic Unit). The ALU functions as a decision-making block as the CPU
steps through its algorithm. It also serves as a logic model simulator. This section, which can be
viewed as a group of “‘building blocks”, performs either logic functions or arithmetic operations,
as determined by a control line. Once the operating mode has been established, four of the Pro-
gram Control lines {bits 5-8) select the actual function to be performed. For example, assume the
control line has chosen a Logic Function operation. The four-line code, then must select the
specific function to be performed — for example, an eight input OR gate, an Exclusive OR, or
perhaps a D type flip-flop. Selection of the logic function is in accordance with the device under
test and is accomplished by arranging the “‘building blecks” so they can simulate a logic function.

8-176. Input data is needed, however, for the ALU to actually perform an operation. [f noinput
data is specified, the data inputs are initialized to zero. In the case of the eight-input OR gate,
assume that one of the input pins is in the “1” state. The output, then, is also a “1”".

8-177. Notice that this setup data {i.e,, the stimulus for the model) enters the ALU serially —itis
internally converted to parallel and placed across the OR gate’s inputs. The resultant data (the
“1” state output from the model OR gate) uses this same block diagram line when itis sent to the
RAM for storage.

8-178.  Each of the first 24 bits in the RAM contains one bit of information that relates to the same
pin of the device under test, e.g., RAM address 6 relates to pin 6 of the device. These first 24 bits
select the appropriate logic state applied to the device. The logic states are stored in each pin

. driver and wiil be described later. The “1” state output of the OR logic model, then, takes its
proper place in the RAM to help determine what the device’s output should be,
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8-179. Reference Voltages and Pin Drivers

8-180. The upper right portion of the Block Diagram depicts the Refrence Voitage Generator
and Control section, along with the Pin Drivers, which drive the Device Under Test. Refer to
Figure 8-12, which diagrams these sections in greater detail.

8-181. The memory shown on the leftis the Reference Level Storage (RL5) Memory, located on
the A10 board. This memory stores setup data that was originally stored on the magnetic program
card. The data was accessed by the Card Reader, fed through the RAM, and stored in the Main
Memory in the form of 24-bit words. The data is then serially transferred in 24-bit words from the
Main Memory and into the RAM, where the data s reconfigured under control of the ROM pro-
gram. The data is then fed into the Reference Level Storage Memory. A 12-bit Set-up Data word
enters the Digital-to-Analog Converter (DAC) in aspecific manner: the first four most-significant
bits enter the DAC in parailel, followed by the remaining eight bits which, are sentin four 2-bit
parallel transfers. This method of transfer allows faster settling time in the DAC than if all data
were transferred serially.

8-182. The DAC converts 11 bits of the 12-bit Setup Data word into a voltage, where upon it is
clocked into a Sample and Hold (S&H) circuit (the 12th bitis used to control the range). Once
done, the DAC converts the next 12-bit word into avoltage and stores that in the next 5&H circuit.
This process continues until all four storage circuits are filled (bottom to top), at which time the
four voltages are strobed into four other S&H circuits located on the Pin Driver board. There are
12 Pin Driver boards availabie. Each board contains two “‘Pin Drivers”. The first board drives pins 1
and 2 of the Device Under Test; the second board drives pins 3 and 4, etc., therefore, 12 boards
for a 24-pin device.

8-183. This process of transferring data to the DAC, strobing the resultant voltages into Sample
and Hoid circuits, and transferring that information into the Pin Driver 5&H circuits continues
until all Pin Drivers contain the required information. This is a continuous operation. Atthe same
time that each pin driver is having its reference levels strobed in, five select lines {also have the
RLS memory) strobe that particular pin driver with information that controls certain functionscn
the Pin Driver boards. For example, to configure the pin driver circuits so they function as an
input or an output. Refer to Figures 8-17 and 8-18.

8-184. In addition to the four reference levels and the five control lines, each pin driver must be
given logic state information; i.e., is the pin driver’s output going to be a logic “1” oralogic“0"'?
Again, this information is contained in the RAM as a 24-bit word (one bit for each pindriver). The
RAM transfers this word, four bits at a time, onto another four-line bus {not the reference level
bus), whereupon six strobe pulses fill all pin drivers with logic state data (6 x 4 = 24). Each pin
driver circuit places its bit of data into temporary storage until ail pin drivers have been set up.
Then, another strobe line clocks all pin drivers to simultanecusly change state.

8-185. ROM PROGRAM CONTROL THEORY

8-186. Table 8-6 lists all program words stored in the ROM. These words are listed in hexadecimal
form, Table 8-7 shows the hexadecimal-to-binary conversion. The codes are grouped in a six-
character format and are shown next to their respective ROM address codes. Notice, however,
that the addresses are given in even numbers only. Actually, each character group contains two
three-character words, with the first word being the three characters on the right-hand side and
corresponding to the ROM address listed to the left. The second three-character word is on the
left, and its address is the listed address plus one. For example:

1st word, address 6
6 | 2c8 |riple—"""

6 2C8 F1E

listed ROM address

A

2nd word, address 7
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8-187. Recall that all ROM information transfers onto the Program Control lines in the form of
a 12-bit word. Therefore, each three-character word, shown above, translates into a 12-bitword.

8-188. There are four types of words stored in the ROM and these are shownin Table 8-8.Notice
that each word is 12 bits long and that the MSB is bit 11. The three most-significant bits designate
the type of word or mode of operation:

1. A RAM address code.

2. A Logic Function or Arithmetic Computation code,

c. A Dataword (specifies a location, e.g., the pin driver, for the purpose of transferring data
to or from the RAM).

4. A space or NOP (no operation).

8-189. In every transfer of information, the sender and receiver of data must be specified. The
following paragraphs offer a closer examination of these Program Control codes and how they
affect the tester’s operation, followed by examples of decoding some of the words found in the
ROM listing.
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Table 8-6. Hexadecimal ROM Code List
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Table 8-6. Hexadecimal ROM Code List (Continued)
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Table 8-6. Hexadecimal ROM Code List (Continued)
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Table 8-6. Hexadecimal ROM Code List (Continued)
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Table 8-7. Hexadecimal-to-Binary {_..nversion

Character 8 4 2 1
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 4] 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 7 1 0
7 0 1 1 1
8 1 0 1] 0
9 1 0 0 1
A 1 0 T C
B 1 0 1 1
C 1 1 0 0
D 1 1 0 1
E 1 1 1 0
F 1 1 1 1

Table 8-8. Processor Instruction Decoder

Bit RAM Logic Function/ Data Mot
Number Address Arith Computation Entry/Exit No Op Used
0 Number of 0
1 Bits in Word 0
2 (Tak ¢
3 ake 0
RAM
I
4 Address Comp ement) 0 Not Used
5 ? D 0
6 ata 0
Op Code Location

7 Code 0
8 4 Y 0
9 Read/Write 0 1 0 1

@ (1
10 True/Comp 1 1 0 0

o
11 0 1 1 1 1

8-190. Logic Function/Arithmetic Computation

8-191. As previously mentioned, the second column in Table 8-8 contains codes that represent
either a Logic Function or Arithmetic Computation, i.e., a function of the ALU. Again, the first
three bits (110) are responsible for selecting this column, or, rather, the mode itself. The resuit is

that whatever serial data is subsequently exchanged will be with respect to the ALU,

8-192. The second four bits designate the op code (operation code}, i.e., the specific operation
to be performed. These four bits represent an octal code that corresponds to one of those found
in Figure 8-13. For example, the octal number representing the AN OR Logic Function is 02. Bits 5
through 8 would contain the binary equivalent of this octal number:

02
¢ 01




Model 5045A
Maintenance and Troubleshooting

= A - ]
<

3
o
E

LI
w

0948

[

N

@

o1 QUADOR

- AW Rk @A @

L3

R

il

e 15

14

4 ——] STROBE e 13
s §2

s 1s —— 11
10

[ 9

- 8

2w c 7
e &

1 cod B —
— &

3

[ JEE— ' X e 2
— 1

S—

04 4TG0 16 LINE DECODER

K CLOCKN L

:aesm' ay,
cLocK,,

CLEAR

SLOCH,

Qnort

JK F.F. (+]VE EDGE TRIG.

]

PRESET CLOCK, L g

1) Q,
CLOCK

CLEAHR

CLOCK 4,

Qpp;

06 D F.F [HVE EDGE TRIG.

CLoCK,

N1y

47 LATCH

§ s Bgy
7----—-—-—---32
6—"——"81
§ =i g
L2
4-n-mmm~u-c an"‘—‘_ 4
3 )0 Fr e 2
WA:; F b 2
2 A, 2
1 e 2 LET S —
A F
0 Ag 1] fr— @

C,~¢
13 s F = A Minus B Minus 1. ASLIBB
14 v F = A Minus 1. ASUBY
15 == F= A Mus 8. APLUSA

c=t
13 o F o= A Minus B
14w Fom A
16 = F = A Plus 8 Plus 1

d

T}

16 — COMPARE & RELATIVE MAGN{TUDE
1}~ STORE 10 BITS COPY

Figure 8-13. Op Code Guide

8-85




Mode!l 5045A
Maintenance and Troubleshooting

8-86

8-193. The last five bits (Bits 0-4) of the 12-hit word specifies the number of bits involved in the
forthcoming data transfer. If the purpose of this transfer were to place a stimulus on the AND OR
fogic model, up to eight bits of information would be needed (one for each input of the model).
Those inputs not specified are set to “0”. To place a “1” on each input would require a binary
eight; however, the binary code used in this portion of the word is always the complement of the
desired number. (The tester keeps track of the number of bits transferred by storing this code
into a 5-bit counter. As each bit is transferred, the counter is clocked until it overflows.) Since the

, N . bit- 4 3 2 1 0 . 43210
5-bit cod hted in-binar —— h =}
b e is weighted i y(weight e T2 1), an eight would appear as (10111

010060,
word, it is easier to refer to the zeros than to perform the complement exercise.

which is actually the complement of eight (43210) . When examining this portion of the 12-bit

8-194, Now that the ALU function has been selected and the number of bits involved in the
transfer has been specified, another Program Control word is needed to regulate the process of
transferring serial data. This word-type is found in column 1 of Table 8-8 and is called, simply, the
RAM Address code.

8-195. RAM Address

8-196. The MSB of the code is a ‘0" and is responsible for designating this word as a RAM ad-
dress. The second MSB (bit number 10) determines whether or not the serial data transferring
either to or from the RAM is to be complemented (inverted in state). Bit number nine specifies
the direction of the transferring data: 0 = “read from the RAM”, 1= “write into the RAM”. The

8 7 6 5 4 3 2 1 0 -8it
256 128 64 32 16 8 4 2 1 -Weigh

nine bits and uses them to address a RAM data location.

t)i The RAM Address Register stores these last

8-197. To complete the above example, assume data is being read from the RAM and to the
ALU; therefore, the RAM must already contain the information to be sent. (The result of a previous
data transfer.) Also, the RAM has been addressed to its starting location by the RAM address
code, which was stored in the RAM Address Register, Each time a bit of data is clocked from the
RAM, the RAM Address Register advances one focation and the “bit counter” increments by
one count. This continues until all data bits are transferred from the RAM, at which time the bit
counter overflows and ends the transfer process. The Processor Memory sends out a program
advance signal and then examines the next Program Control code. This could be another ALU
function, for example, or another RAM Address code or a series of these codes that would ad-
dress individual RAM locations for the purpose of transferring single bits of data.

8-198. Data Entry/Exit

8-199. The next column to be examined is DATA ENTRY/EXIT. This type of word is used when
sections of the tester, other than the ALU, require the transfer of serial data to or from the RAM.
The code’s first three bits {111) specify it as being a DATA ENTRY/EXIT word. The next four bits
{Bit numbers 5 through 8) designate the other section of the tester involved in the forthcoming
data transfer (the RAM is always one of the two}. Table 8-9 shows the octal characters that are
found in this portion of the Program Control Word and the corresponding section it represents.

8-200. The last five bits of the word specify the number of serial bits to be transferred. Again, this
number is expressed as the complement of the number. Once the Processor Memory has ac-
cepted this code (in the same manner as the Logic Function example}, a RAM address code is
needed to determine the direction of data flow and the starting RAM address.
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Table 8-9. Data Entry/Exit Codes

Code Data Location
@ 00 Relay
) a1 Main Memory Advance
02 Data read from eight least significant bits of the Program
Control lines
03 {/0 Board
104 Front Panel* {each bit is transferred in order)
114 Printer
12, Magnetic Card Reader
13, Main Memory
14, ROM Address Counter
154 External Controf**
164 Digitat-to-Analog Converter
17, Pin Driver Board (bit pattern, failure data)

*Data to Front Panel:
(1  Fail Lamp
(2} Cont. Lamp
(3 Pass/Fail (Sort/Access)

Data from Front Panel:

1 Load
2 Write
3} Terminate Test

) Continue on Fai
) £nd on Failure

) Test

4 Printer

}

{
{
{
(
{
(
{
( l&V

= I AL

**pyrernal Control from the CPU (from the RAM})
79 Record 1= Read, 0 - Write

21 Load light
22 SRQ - [/O Board
23 Pin Driver on
2% End of Test
25 (Not Used}
26 (Not Used)
27 Sort {reject)
External Control to the CPU (to the RAM)
20 Card in
21 MFL (syng)
22 End of Card Record
¢ Ready {D/A}

24 Request [printer)
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8-201. In this example, as with the Logic Function example, the RAM address word always
follows the Logic Function/Arithmetic Computation and Data Entry/Exit words. This is not true
of the Special code, found in column 4 of Table 8-8, This code is a noop (no operation) code and
performs no actual function. It does not address the RAM Address Register, butit does generate
a Program Advance signal to advance the ROM program.

§-202. DECODING THE ROM WORDS

8-203. Now that the ROM words have been examined as to their type and function, the follow-
ing paragraphs will describe the process of decoding the hexadecimal words into 12-bit Pro-
gram Control words. ROM addresses 6 and 7 will serveasan example for this decoding.Table 8-6
lists these addresses as “6 2C8FIE”.

8-204. The decoding process begins by first examining ROM address 6, which contains the word
FIE. Referring to Table 8-7, Hexadecimal-to-Binary Conversion, the codes appear as shown
below.

F 1 E
(MSB) 1111 00071 1110 (LSB)

8-205. Once the word is converted to this form, Table 8-8 can be used in determining the type

of word it is. Notice that the three-most significant bits are all 1’s. Locating this in Table 8-8 reveals .

the word to be a DATA ENTRY/EXIT word.

8-206. The next step is to separate the coded word into sections, as its particular word type
demands, In this case

111 1060 11110,
Specifies Specifies Specifies
DATA ENTRY Data Location  Number of Bits

EXIT (108} in word in

complement form

8-207. The Middle portion of the word is expressed in octal with the first three bits on the right
being the LSD. Therefore, this code translates to octal 10. Table 8-9 reveals this Data Location to
be the front panel.

8-208. The last step in decoding this word is to examine the last five bits (11110). Table 8-8 points
out that this specifies the number of bits in the data word to be transferred and that this informa-
tion is given in complement form. Taking the complement reveals that only one data bit will be
transferred:

6 8 4 2 1
0 0 0 0 1

11110

8-209. Again, an easier method is to consider the zeros to be true. The second part of the trans-
mission information (RAM Address 7) can now be translated. The word in this location is 2C8.
This translates as shown.

2 C 8
(MSB} 0010 1100 1000  (LSB)

8-210. A zero in the MSB designates this word as a RAM address code. It can then be sectioned
into the particular word-type format, as outlined in Table 8-3.

0 0 1 011001000
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8-211. The ‘0’ located in bit 10 specifies that the data bit to be transferred will be inverted in
state. The ‘1 located in bit 9 means the data bit will be written into the RAM. The last step is to
decode the RAM address information. The data bit will be written into this location. This conver-
sion appears as follows: 256 128 64 32 16 8 4 2 1 --- weight

o0 1 1 6 0 1 0 ¢ 0 --bit

Therefore, 128 + 64 +8 = RAM Address 208.

8-212. The two words have been combined to give all information necessary for governing the
transfer of data. The codes have decreed that one data bit from th front panel is to bewritteninto
RAM location 208, Knowing this, Table 8-9 can be referred to, once again, to determine the pur-
pose of the data bit. Noting the asterisk that references “Data from the Front Panel,” the trans-
fer of a single bit of data from the front panel means that the bit will be load information. Specifi-
cally, “was the LOAD button pushed?” To determine the position of the PRINTER switch, for
example, requires transferring seven bits of data; only the seventh bitis of importance. The RAM
will store the previous six bits but may later write over that information.

8-213. The tester’s ROM sequence and operation is outlined in paragraph 8-149. ROM Mnemonic
Code List. Refer to the decimal side of the ROM Address column. The ROM Address 6 line out-
lines the previous example: front panel data, TO the RAM, take the complement (¢} of the trans-
ferring data, and place it in RAM location 288 (first or starting address is 206, ending address is
208, 4

8-214. A4 ARITHMETIC/LOGIC UNIT OVERVIEW

8-215. The main purpose of the Arithmetic/Logic Unit board (A4} is to simulate a logic model,
as described in the Block Diagram Theory. The simulators, themselves, are actually groups of
blocks on the board that may be combined to form a particular function (refer to A4 schematic).
The simulators are the ALU (U8) and those groups designated on the schematic: the JK simulator,
the 4-16 Line Decoder simulator, etc. The operation involves using a portion of the 12 bit Pro-
gram Control word (the Op code} to specify the function to be performed {OR, Dtype F-F, A=B,
etc. See Figure 8-13. Once this is determined, serial datais received from the RAM and converted
to a parallel format so it can be presented to the inputs of the Model. The results of this operation
are then transferred serially back to the RAM (A5} on command.

8-216. The OP CODE-DATA LOC lines entering U22 are also sent to U23.If the lines contain a
Data Location code, this code enables one of U23’s outputs, provided G1and G2 are Low. This
output enables one of the blocks inside the tester (printer, front panel, etc.) to receive datafrom
the RAM. This particular function is unrelated to the other operations on the ALU board and can
be thought of as part of the Processor Memory, A5.

8.217. If the OP CODE-DATA LOC lines entering U22 contain an Op code, then U22 and the
encoder gates (U16D, U14A, B, and C, and U13E) present a Select code to the ALU, US. Once U8
has been coded to perform a function, the data can be placed across the A and B inputs of U8,

8-218. The ALU board accepts the input data on pin 7, the RAM MEM OUT line. The datainput
control circuit {UT1C, U17A, B and U2) controls the loading of datainto the Logic Simulation Set~
up Storage circuit (U3.and U4). This circuit is cleared to ‘0’ prior to use so that only the ‘1’ state
data bits change the storage data. The data is not loaded directly into U3 and U4 but, rather, con-
trols whether the devices are preset to accept logic levels from U2. To begin with, U2 is preset
such that a ‘1’ is placed on the Oa output. Since U17A alternately selects either UT0B or U10C to
pass the data latched in U11C, then U3(lg) will preset to the same level as the data input. On the
next clock pulse, a new bitof ‘1’ state data may be preset into U4(E) in the same manner. (Itshould
be noted that the clock input of U3 and U4 are disabled throughout this process.; After the sec-
ond clock pulse, the “1"in U2 has shifted to the Op output, which enables the D inputs of U3 and
U4 to be preset by incoming data. This process continues until all datais loaded {up to 10 bits) into
U3 and U4. The data goes to the different simulators on the board.

8-89




Model 5045A
Maintenance and Troubleshooting

§-90

8-219. The results of the simulation is fed to the D inputs of U15. When the DATA XFER7LOGIC
FUNC line is Low, it enables the STROBE input, which activates the IC. This IC then uses the Op
code to select one of the inputs to pass simulator data to U7 where it is shifted back to the RAM
on A5,

8-220. A5 PROCESSOR MEMORY OVERVIEW

8-221. The Processor Memaory board contains the 512-bit RAM and its associated Address Regis-
ter and Word Counter {refer to A5 schematic). Also located on this board are the Constant Con-
verter, the Input Data Selector, and a storage element for the Op Code or Data Location. These
biocks operate in accordance with the type of Program Control word placed on Program Control
lines, PROG BITS 0-11. The following is a brief statement on each of the schematic blocks.

8-222, 512-Bit RAM. The RAM consists of two Read/Write Memories, U10 and U11. Oniy one of
these memories is addressed at a time. U0 contains locations from 0-255 while U11 covers loca-
tions 256-511. Before these memories can be used, PROG BIT 11 must be a “0”. This bit is stored
in U6A. PROG BIT 8selects either UT0 or U1 for operation, and PROG BIT 9 {through U12) selects
the Read or Write mode. Bit 10, stored in U12D(6,12), determines if data into or out of the RAM
is to be true or complement.

8-223. RAM Address Register. This register is responsible for addressing the ROM and is formed
by U15, U18, and the first bit of U12. The second bit of U12is an overflow. A new address is loaded
into the register when the Q output of U8B is low. Once loaded, the register’s address can be
incremented by clock pulses. Clocking is controlled by U13A and U13C.

8-224. Word Counter. The Word Counter consists of U16 and the first bit of 19, Loading is en-
abled by U13B. The number stored in this counter is the complement of the number of bits in the
word to be transferred. Counter overflows when all bits have been transferred.

8-225. Register/Weord Counter Load Control. Depending on the state of the Word Counter,
U6B will enable the RAM Address Register to load another address or it will enable U138 to load
the Word Counter when the appropriate Program Control word demands this operation.

8-226. Program Advance Counter. Under all conditions except a Special code, U1 is loading a
binary 15(1111}. Whether or not the device outputs a carry to the Program Advance line depends
on the output of U2A. With a Constant Code, the device loads a binary 9(1001) one clock pulse
after it loads a 15.

8-227. Op Cede or Data Location Storage. When U13B’s output is low, U19stores either the Op
Code or Data Location Code, available on PROG BITS 5-8, This information is fed to A4, as well
as being used on A5,

8-228. RAM Input Data Selector. The data on the A, B, and Cinputlines can be an Op Code ora
Data Location Code. If itis a Data Location code, U13C enables U20 to pass data from the selected
data source, through U3A, U4B, and into the RAM. If data is transferred fro the RAM, Program
Bits 5 through 8 are used by A4U23 to select the recipient of the data.

8-229. Constant Converter, The Constant Converter, U4, is used when the tester reads the
eight least-significant bits from the Program Control lines into RAM storage. This process re-
quires a parallel-to-serial conversion, which U714 provides. Once the 8-bit word is loaded into
U14, it is clocked out serially and into the RAM via U7C, U3A, and U4B,

8-230. EXAMPLE OF OPERATION

8-231. The following example will outline the Processor Memory’s operation with a Data Entry/
Exit Code and then a RAM Address code. Refer for a moment to Table 8-8 and note the format

AT
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of the Data Entry/Exit word. The first two bits and the High Q output of U6B allow U13B to store
the 4-bit Data Location code into U19. The Low output of U13B also loads PROG BITS 0-4 into the
Word Counter, U16 and U9. At this time, the Q outputs of U6A and U6B are High and disable the
RAM and the LOAD line of the RAM Address Register. The low @ output of the Bit 11 Latch, U6A,
disables U13C until the RAM Address Code is presented. When the Data Entry/Exit word is
accepted, U13B enables U2A, which allows UT to cutput a PROGRAM ADVANCE signal. This s
a signal for the program source to present the next Program Control word,

8-732. Once the RAM Address code appears on the Program Control lines, the address (PROG
BITS 0-8) is loaded into the RAM Address Register. This is done with the Low Q output of U6B.
The same clock pulse that initiates this action also clocks the “0” of PROG BIT 11 onto the Q out-
put of UBA, thus enabling the RAM. If PROG BIT 3 is a “17, it allows data to be written into the
RAM by enabling U13A. In this mode, UT3C causes U20 to select a data source and transfer the
data through U20A, U3A, and the Exclusive OR, U4B. If bitSwerea ‘0", the mode would be “read
from the RAM”. Data would then pass through U2D, U5D, and USE and out on the RAM MEM
OUT line.

8-233. Transferring bits of data, either to or from the RAM, occurs with each clock pulse. These
pulses advance both the RAM Address Register and the Word Counter. When in the Write mode,
these clock pulses also generate a Read/Write operation on the RAM. After all data bitsare trans-
ferred, the Word Counter is at a binary 15. This enables U2A, thereby allowing U1 to output a
Program Advance.

8-234. A6 MAIN MEMORY OVERVIEW

8-235. The Main Memory circuitry is represented on the schematic diagram Figure 8-11, As
mentioned in the Block Diagram theory, the Main Memory stores all informatio taken from the
magnetic program card. Data enters the memory serially and can be removed serially or in par-
allel. If removed in parallel, it is in the form of a 12-bit Program Control word and is sent to the
Processor Memory board — A5. if removed serially, itis also sentto A5, butitwill enter the RAM.
During a Logic Model simulation, this memory, not the ROM, has full program control of the
tester.

8-236. The actual memory is shown on Sheet 2 of the two schematics representing A6. The top
three 1C’s (U34, 33, and 32) are data switches. Depending on the state of the select line, these
IC’s transfer a 12-bit word from either the ROM or the Main Memory onto the Program Control
lines.

8-237. The middle row of 1C’s {Ui36, 26, 19, etc.) are 4-bit Shift Registers that can be loaded with
data in two ways: (1) enabled and clocked inaserialmode or (2) enabled and clocked in a parallel
mode. These registers never function as anything more than a temporary storage location.

8-238. The bottom row of 1C’s (U35, 25, 18, etc.} comprise the actual memory. Each IC contains
tour rows of data with each row being 256 bits long. Data is serially shifted in each row with two
clock signals. These clocks are generated on A6 and are shown on Sheet 1. They are basically the
same signal but 180° out of phase with one another, hence 81 and 62. Each clock phase clocks
in data, '

8-239. A characteristic of the Main Memory is that it is a dynamic shiftregister. This means that
once data is stored, the contents of the memory must somehow be changed within a period of
time; otherwise, the energy level holding that data bit in memory will decay, and the data will
be lost. The memory is changed when 81 or @2 clock signals occur; however, these signals are
not always present. They occur only when the memory is accessed or if new data has not entered
within a set period of time (about 0.5 msec). If approximately 0.5 msec elapses with no access of
data, the memory goes into a refresh mode, which means that the memory shifts itself 256 pieces.
This refreshes the memory’s energy level and replaces the data to its position prior to the refresh
mode.
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§-240. lLoading Data into the Memory

8-241.  Loading into the memory is done with the help of a circuit (U371 and U22F) shown on the
upper right corner of Sheet 1. Recall that when serial data enters the memory, it is in the form of
two 12-bit words. This data comes from the RAM and enters A on pin 7. The two AND gates of
LU31 are alternately clocked to pass data from both the RAM MEM OUT line and the Qc output
of U17 {Sheet 2). These alternate bits of data enter pin1of U36 and are shifted through the middle
row of shift registers at twice the rate as data input on the board. After the first 12 bits of data are
entered, they appear on the Qa and Qc outputs of each IC, with the @B and Qp outputs holding
whatever was being shifted out of U17(11),

8-242. The next 12 bits, the second word, is now entered in the same manner- one bit of RAM
data then one bit of data from U17{11). This time, however, data from UT7{11) will be the first
12-bit data word previously entered. After the second 12 bits are entered, the loading operation
is complete. The first word appears on the Qa and Q¢ outputs and the second words appears on
the QB and Qb outputs. (Note the connections to the switching 1C’s.)

8-243.  The outputs of the 4-bit shiftregisters connect to the inputs of the memory shift registers,
This data is now loaded into memory with each phase of the two-phase clock.

8-244. When memory data is to be passed onto the Program Control lines, the data to be trans-
ferred (both 12-bit words) appears on the memory’s output lines. It is then parallel loaded into
the middle row of shift registers. The 12-bit word on the QB and Qp outputs pass through the
switches and onto the Program Control lines. Then a shift-right operation is performed on the
register and the second 12-bit word is read out.

8-245. The circuitry represented on Sheet 1 controls the Main Memory’s operation. For ex-
ample, UTand U2 are presettable binary counters and are used to regulate the 256-bit cycle when
the Main Memory is in the refresh mode. Although the counter does not keep track of memory
locations during normal data transfer, it can be used to advance the program by N bits. This infor-
mation is inserted into the Dp input of Ut in a serial manner (8 parallef load operation)and is the
complement of the number of bits to be advanced.

8-246. When the memory outputs its Setup Data, it is a continuous process and the refresh
made is not needed. Should the memory stop outputting, e.g., if a failure is detected in the Hold
cn Fail/Step mode, then the refresh mode is necessary,

8-247.  Assume that the memory has stopped outputting data but the Refresh One-Shot, U12,
has not yet timed out. At this point, the cutputs of the Main Memory Advance Counter, U1 and
U2, are sitting at all one’s, including the Carry Output.

8-248. The next clock pulse does not clock the counter, because the High on U3BI(5) causes
U11B to disable the counter. However, because the Refresh One-Shot has not yet timed out,
U29A(2) will be High, and this clock pulse will cause U29A to set. This places a High on UT1B{5),
which keeps the counter disabled through subsequent clock pulses, until the one-shot times out.
When this occurs, U29A switches state on the next clock puise and allows the countrto function,
once again, The first clock pulse into the counter sets the cairy output Low, which results in
clearing U29.

8-249.  As the counter is being stepped through the counts in the refresh mode, or any other
made, U3B continues to toggle with the clock pulses. This alternately enables and disables the
counter. This allows the counter, which is clocked up with 8 MHz, to follow the Main Memory
at 4 MHz. This pracess continues until U’s Carry Output goes high, once again. This removes
the Low on U29A(1) and allows the next clock pulse to set the counter with the High on the
D input.
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8-250. Other elements on Sheet 1 are U27A and B, U29A, and U12, which control the refresh
mode. U12 is a retriggerable one-shot. The Q output of the one-shot stays Low as long as it s
being triggered by the two gated clock signals. Once these signals stop, the one-shot will time out
0.5 mS later and the refresh operation will begin.

8-251. The Main Memory’s phase 1and phase 2 clock signals are generated by U5A and B, 1,
Q2, and U6, These devices are controlled by U13A. The circuitry to the left of the clock genera-
tors are associated with generating the mode control {serial or parallel operation of the Main
Memory) and the two clocks for the 24-bit shift register. itis also used for multiplexing the data
in and out of the memory. :

8-252. U28B prevents the ROM or Main Memory from outputting data onto the Program Con-
trol bus. When U28A is clocked, it latches a data bit that indicates whether the program sourceis
the ROM {Q=H) or the Main Memory (Q=L}. U298 passes serial data from the Main Memory to
the RAM on A5. Since the data is staggered in the memory, the operation for removing itis simi-
lar to that of entering it. The data is shifted through the shift register twice. One 12-bit word is
read out on the first pass while the second word is temporarily ignored, On the second shift
through the shift register, the second 12-bit word is read out.

8-253. A7 I/O BOARD BLGCK DIAGRAM THEQORY OF OPERATION

8-254. The A7 I/O board (Figure 8-14) is used to interface, control, and format the ddta ex-
changed between the HP 9825A Desk Top Computer and the HP 5045A Digital IC Tester,

8-255. The A7 provides a standard HP-1B interface for these units. After the standard HP-IB
handshake routine establishes that the 5045A is to receive (LISTEN mode) or send (TALK mode)
data to or from the 9825A, the A7 1/0 board accepts the data from the initiating unitand formats
the data for use by the receiving unit.

8-256. LISTEN Mode

8-257. When the A7 I/O board is in the LISTEN mode of operation data is being received from
the 9825A and transmitted to the 5045A. A typical sequence of operation is as follows:
a. The information is loaded in from the HP-1B bus by specifying the letter “1” which ini-
tializes the address counter.

b. The data is then loaded into the Program Buffer Memory.

c. The Run Flip-Flop is then set by specifying the letter “R” and the data stored in the Pro-
gram Buffer Memory is transferred to the 5045A Digital IC Tester.

8-258. TALK Mode

8-259. The sequence of operation for transferring data from the 5045A to the 9825A requires
that a program first be loaded from the 9825A during the listen mode that will generate the data
that is to be transferred back to the 9825A. The data generated by the 5045A is then transferred via
the serial-to-parallel converter and data selector to the Data Buffer or return address storage.
When the A7 |70 board is set to the talk mode, this data is automatically transferred to the 9825A.

8-260. A8 PROM BOARD OVERVIEW

8-261. The PROM (programmable read only memory) board contains 36, 864 bits of fixed infor-
mation arranged in 3072, 12-bit words (refer to A8 schematic). This memory stores the tester’s
basic operating routine. See Tables 8-6 and 8-7 of the information in hexadecimal and mnemonic
operator form. The board is controlled by the T2ZROM ADD lines, the /O ADDRESS line, and the

ROM ADD CNTR XEER EN line. The three most-significant bits of the address lines are decoded
in U23, which enables one set of three ROM’s (along the horizontal plane of the schematic).

Maintenance and Troubleshooting

. 8-93




Model 5045A

Maintenance and Troubleshooting

HILSIL O
P
-4 wou4
SEIYATY
£ Wy
£0IE-LDID
i [0 TIEYNG CEM ONY LEN  fag
N LMGLN0 218vN M T ~ f AR ;w: Ovan
3 . ’ F— J4uN YEdH N0
. A — AUTHSANYH
H3LS3L D exft 8zn oen 60 9 QNY VG ! Gi-dH Ava
YSFOS £ $4345 9t HALNAOD - 1 NPT .
Ol SANIT N T AHCINEN SSaHaaY N e
Y H DO H3F9NT WYHDOHS 135
_ HALSIL O
. Sen vSEOS
"
e HAIHIANDD s WOnz
=0 wuw 135 RERRLITO 1O
viva Ol Tyimas AHOWIN
Wy
Y
zrn a6 £+
HIOODIA 44 F4
LOL OB NHMLY 7 £OIG- 10103
Zn
34
iV
sn
Aoﬂmmmu SIHOLIMS
NHT e
-
N d4n NAADG
N i
oFr £n i gl-dH
Ghdt OL o / ADVHOLS £ . , £z e
HILNMOD - 44 FHYAWOD < WOH4
SOIG Ol toig S 7e §$IHOAY NULTu - HIOONAG . . 7 .
ENIQ 0L E6iG ) no S E . - v s0l0-L01g
HO HR44NE YLVG SSIHOgY AZIIVILING NE1ST $53O0

H3ILEEL DI OL

LASIY wEP0G

figure 8-14. A7 1/O Board Block Diagram

8-94



Model 5045A
Maintenance and Troubleshooting

8-262. Once athree-ROM set is enabled by U23, ROM ADD lines 2-256 drive the “A’ inputs on
the three devices, thereby, addressing a specific location within each ROM. The “0” outputs of
the ROM’s present their stored data to the output multiplexers, U8, U186, and U24. Fach multi-
plexer will accept only four of the ROM’s eight outputlines ata time, as determined by the ROM
ADD 1line, which feeds the selected inputs. When the selectinputis alogical ‘0’, the multiplexers
select the first word, and select the second word with a logical “1”. The selected bits exit the mul-
tiplexers as 12-bit Program Control words,

8-263. When appropriate, U7A and B and U15B act to force alogical “1”in Bit 11 of the Program
Control word. This forces the Processor Memory (A3) to interpret any instruction on the lines as
Data Entry/Exit or Logic Function/Computation rather than a RAM Address code,

8-264. The [/O ADDRESS line inhibits U8, U16, and U24 when ROM addresses 0-15 are selected
and the RUN 170 PROG (A9) lines are both active,

8-265. A9 ADDRESS BOARD OVERVIEW

8-266. The primary function of this board is set up ROM addresses, The ROM Address Register
is comprised of U17, U20, and U12 (refer to A9schematic}. The register outputs a binary weighted,
12-bit ROM address code, which goes directly to the ROM board, A8. Under normal operation,
the register’s code increments with each gated clock pulse in a binary fashion. The PROGRAM
ADVANCE line goes High for one clock puise after the Data Location code is entered and again
after the data is actually transferred (following the RAM Address caode). if the address is to be
changed by many counts, e.g,, in a “GO TO” statement, the counter is preset with new address.
This is done by pulling the register’s LOAD inputs Low while the PROGRAM ADVANCE line is
low and clocking in the new address code, which is presented serially on the RAM MEM OUT
line. Notice that this line goes to the Dp input of U12. Once the first bit of the new code is clocked
in, it is presented on the Qp input. Following this output shows that is is connected to the D¢
input. On the next clock pulse, then, the bit that was clocked in first will appear on the Q¢ output
while the second bit appears on the Qp output. This left-shift technique continues until all 12-bits
are entered when the ROM ADD CNTRXFEREN line goes High. The last bit entered is the most-
significant bit.

8-267. Anytime the address is not being loaded and the Qc and Qp outputs are High, gate U4A
is enabled and allows the muiltiplexers on A6 to select the Main Memory as the program source.
Otherwise, the ROM functions as the program source. However, any time the ROM Address
Register is being loaded with a new address (either advance or transfer), U2D is enabled and the
resultant Low on the INHIBIT READ PROC line disables the A6 multiplexers from passing any
data.

8-268. USA, in the lower left corner of the schematic, generates the 8 MHz clock signal. U2A
ANDs 4 and 8 MHz to give a 4 MHz signal with narrow pulses. This signal indirectly clocks the
ROM Address Register. U15B divides the signal by two to provide a 4 MH signal. When the Main
Memory is being accessed, it uses the 8 MHz signal; when it is being refreshed it uses the 8 MHz
signal. U9A controls whether U11 passes the 8 or 4 MHz signal onto the MEM CLOCK line. U3A
is also gated by U7B to pass the 4 MHz clock signal out to all boards except the pin drivers. This is
the main data transfer clock.

8-269. When the instrument is first turned on, it is necessary to preset several circuits within the
tester to some initial point, e.g., the ROM Address Register is reset to zero. The circuit that does
this is R10 and C4, Q1, U108, U16B, and their associated components. When the instrument first
turns on, C4 conducts current rapidly and appears as a short to ground. This keeps Q1turned off
and allows U10B to clear U16B. The resultant High on the Q output pulls the RESET line Low
through inverter U3B. Once C4 charges positive enough to turn on Q1, the inverter releases the
Low on the CLR fine. The D Flip-Flop sets on the next clock pulse, as a result of U1C(8) being High.
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8-270. When the Program Control Lines contain a Data Entry/Exit Code that has a Data Location
code of 158, it causes A4LU23 to pull the EXT CNTL XFER EN line Low. This line disables U4B and
causes U271 to perform a paralle load of control lines states available on its inputs. The state of

. these lines indicate the condition of certain peripheral circuits that are external to the CPU.

Once the states are loaded, they can be clocked out serially to the A5 board, where the data bit
will be placed in the RAM.

8-271.  U13 (External Clock Input) is a serial shift register that accepts data from the RAM on the
RAM MEM OUT line. Once the data is fully loaded into this shift register, it is clocked into Li18,
a buffer/latch device. This second device prevents data from rippling across the output lines as
itis being clocked into storage. Once the data is shifted into U18, it is fed out as control lines for
other circuits throughout the instrument.

8-272. A10 D/A AND PIN DRIVER CONTROL OVERVIEW

8-273.  The main function of this board s to store the pin driver voltage and current information.
This data is fed to the D/A converter, where it is strobed out to the appropriate pin drivers.

8-274. The Reference Level Storage circuitry is comprised of U6 and U12, which form a 2K shift-
register memory {two parallel 1K memories}. U18 controls the encoding and decoding of the
information. To store data into the memory, the Processor Memory (A5) outputs this data serially
to the serial input of U18. It then exits this device on the Q¢ and Qp outputs, which are connected
to the Da inputs on U6 and U12. The data enters the memory in a staggered format, much like the
Main Memory. When information is later removed from the memory, it exits on the Q¢ outputs
and is parallel [oaded into the Da and D inputs of U18 via U5SA and B. For the VI printout, data
can be read out of the memory to the A5 board through U23B, U13F.

8-275. The memory runs at a slower rate than does the information being fed into it: U18 is
clocked at a 4 MHz rate while the memory runs at 2 MHz. Actually, there are two clock signals
that operate the register (@1 and 82). Each of these signals are 1 MHz and are out of phase with
each other, The phases of the clock are generated by U7B, U11, and the outputs of U1 (QB) and
U3 {Qa). The signals are then level shifted by RC circuitry R30, R33, C6, C8, R15, CR3 and CR2
(clamps). When data is being read from the memory, U18is in the parallel mode and the parallel
clock used is 2 MHz (from U1 Qal.

8-276. The Reference Level Storage has space available for 80 bits of information per pin. There
are 24 valid pins plus one extra pin that is set aside as a “‘sratch pad”’; in addition, there are some
extra [ocations that are not used.Table 8-10 shows the data configuration for a given pin. U1, U2,
and U3 form a Stack Counter which keeps track of the information in the memory. Although the
memory is not regulated by specific locations, or addresses, the position of the data is known by
knowing the total number of available locations and by selecting an arbitrary starting point and
keeping track of that point. This starting point is defined by the overflow of U2. Notice that an
overflow condition (U2 pin 15 goes High) causes U15B to preset the Stack Counter to a predeter-
mined number (506). This absorbs the extra capacity of the counter which is not needed in this
specific application. U11is a decade counter, while U3 and U2 are binary counters. Starting at the
left, then, and working across, the D inputs are weighted as follows: 1, 2, 4, 8 (but counts to 10
only} 10, 20, 40, 80, and 160, 320, 640, 1280.

8-277. A second counting circuit Pin Locator Counter is needed to assign groups of bits inside
U6 and U12 as those pertaining to a specific pin number, Thisis done in U1, U4, and U17. U17 and
Do input of U4 comprise the Pin Number Locator. By loading the complement (plus one) of the
pin number into this counter, the counter will overflow after it has been clocked by the same
number of pulses as represents the pin number (e.g., pin 12 would require 11 clock pulses into
U4D and U17 to produce an overflow). Since each pin represents 80 bits of data location in the
memory, the Pin Number Locator must advance cne pin number for every 80 clock pulses
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because these pulses are also advancing the Memory and the Stack Counter, U1 provides a +10
circuit and the first three bits of U4 provide a +8 circuit, together they form a +80 prescaler for the
Pin Driver Locator.

8-278. An example of the entire sequence would be as follows. First, the pin number data (in
complement form plus one) is loaded from the Processor Memory (A5) into the Pin Number
Locator circuit. This is done by enabiing U9C via the D/A XFER EN fine. The circuit is disabled
from counting, however, due to the states of U16A and U22C, The circuit remains disabled untii
the Stack Counter overflows at U2(15), which signals the reference point. U16A and U22C release
the disable level and all three circuits (Stack Counter, Pin Number Locator, and Reference Level
Storage) begin counting. After 80 clock pulses pass, the Pin Number Locator is clocked once and
the Reference Level Storage is at the beginning of the pin 2 data group. When U17 reaches the
desired pin number, the counter overflows and outputs a READY FOR SETUP DATA signal. When
the CPU is ready to input the setup data, it sets the DA XFER EN line Low, once again. This results
in U9B(6) going Low, which clears U4 and U17 and enables U18 to accept serial data from the
RAM. This setup data is stagger-loaded into the memory, U6 and U12.

Table 8-10. Setup Data Configuration

st Group 2nd Group 3rd Group 4th Group
Bit No. -1 Source -V Source -+1 Source +V Source
1 1 (MSB) 1 (MSB) 1(MSB) 1 (MSB)
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4
5 5 5 5 5
6 6 6 6 6
7 7 7 7 "7
8 8 8 8 8
9 9 9 9 9
10 10 10 10 10
11 11 11 1 11
12 12 (LSB) 12 {LSB) 12 (LSB) 12 (LSB)
13 " 7] ] ]
14 11 ] ] ]
15 -Gen Continuous b 73 ]
16 ~Gen Hi/Lo | 4] ] %]
17 Input B B ]
18 +Gen Continuous i ] B
19 +Gen Histo | ] 5} ]
20 ) ] /] o]

8-279. Once setup data has been loaded for all pins, the data can be placed on the bus and
strobed into the appropriate circuits, Refer once again to Table 8-10. The first 12 bits under each
category of infarmation (-1, -V, +1, +V) is the actual Setup Data word. This word enters the Digital-
to-Analog Converter (DAC) on A11 and is converted to an analog level that will ultimately setup
the value of a voltage or current source of a pin driver. This data leaves the board on pin 18
through 21 in the following manner: the first four most-significant bits enter the DAC in parallel,
followed by the remaining eight bits which are sent in four 2-bit parallel transfers on the DELAYED
1 and DELAYED 2 lines. The remaining five bits of data {(-Gen Continuous, etc.) are then clocked
into U19 and are clocked into U24 after the three remaining reference levels are set up and as
they transfer to the pin driver,
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8-280. A1l REFfRENCE LEVEL GENERATOR OVERVIEW

8-281. This board generates the reference voltages for the plus and minus voltage sources and
the pius and minus current sources, located on the pin driver boards. {Refer to A11 schematic.)
The board accepts four separate groups of digital data, each of which sets up areference genera-
tor on this board. In order: —I, -V, +i, +V. The four reference voltages are fed onto a four-line
bus that goes to all 12 pin driver boards. The reference generators are loaded twice for each pin
drivers per board. The pin drivers are loaded sequentiaily, starting with A13and ending with A24,
This sequence is controlled by the outputs of U25A&B and U24B, which enable the specific pin
driver board along with the odd pin and even pin strobe lines, which enable the specific pin
drivers. As one set of voltages is being strobed out, another group of datais being convertedinto
an analog level. This keeps the time between groups asshort as possible. It also requires onlyone
D/A converter; however, this system calls for two stages of sample and hold circuits.

8-282. The four most-significant bits of data are paralle] loaded into U16A&B and U22A&B. The
remaining eight bits of the data group are parallel loaded two bits at a time into shift registers
U30A&B. The MSB is the sign bit (+ or -}, while the remaining 10 bits determine the magnitude,
The state of the LSB (available at LU30A pin 13) controls some switching circuits, which are des-
cribed later.

8-283. The outputs of the data latches are fed through buffers U23 and U29 and into a resistor
ladder network contained in R76. The summation of this information is presented to one side of
op amp U5, while U6 provides a 10.3V reference (3.4V at U5 pin 3) to the other side. The output
level of U5 can now be entered into the first sample and hold circuit of the -1 reference generator.
This is done by holding the STROBE SETUP VOLTAGE High while puising the CLOCK 1 line at
the same time. This places a High on U19A Q and enables the electronic switch, U271 B,to passthe
-1 reference level from U5, through the buffer amps U20 and U21B where it charges the storage
capacitor, C18,

8-284.  Once this is done, the other storage capacitors in the remaining reference generators
are set up in a like manner, The latches {U16A&B, U22A&B, and U30A&B) accept the next group
of data and convert it into an analog level, The STROBE SETUP VOLTAGE line is set low and re-
mains Low for the next three clock pulses of the LOCK 1 line (one clock pulse for each data
group). The second clock pulse, then, will cause U19A'Q to go Low, but before that can happen,
this same clock pulse clocks the High present on U19A @ into the D input of U24A. This turns off
Q2 and turns on switch U21D, which allows the -V level from U5 to charge C8. The third clock
puise causes U24A pin 12 to go High, which sets up the +1 reference generator by enabling U21C
and charging C16. The fourth clock pulse causes U24A pin 11 to go High; this turns off Q4 and
sets up the +V reference generator by enabling U15D and charging C7.

8-285. The same line that enables the electronic switch U15D at pin 12 also enables, atthe same
time, switches U15C, U15B, and U15A, which allow the capacitors in the second sample and hold
circuits to be charged; these are, respectively, C13, C9, and C29. During the time each group of
data bits was being clocked into the first-stage storage capacitors, the least-significant bit of
each group, available at U30A pin 13, was being inverted in Q13 and clocked in shift register U27.
At the end of the third clock pulse, the least-significant bit of each of the first three groups is
present on the outputs of U27. The LSB of the fourth group is present on the D input of U10A,
These four bits are used 1o select the high or low operating range of the reference generators,
When the fourth clock arrives, it enables the range selecting devices and also places the refer-
ence levels onto the bus. The setup of each generator is individually described below.

8-286. -I Reference Generator — U9A passes the level of U27 Q¢ onto range capacitor €26,
which enables or disables the range switch U9C.

8-287. +I Reference Generator — U9B passes the level of U27 Qa onto range capacitor C25,
which enables or disables the range switch U9D.




Model 5045A
Maintenance and Troubleshooting

8-288. -V Reference Generator — The Qp output of U27 is present on the D input of U108,
When fourth clock plse occurs, it clocks this level onto the Q output. The outputs of U108 turn
on one of the range switches — U17C (low range) or U17B (high range). This same clock pulse
also turns G6 on and allows U8 to charge the secondary storage capacitor, C3.

8-289. +V Reference Generator — The LSB of the fourth group is present on the D input of
U10A. When the fourth clock pulse occurs, it causes U24 Qp to go High, and this clocks the level
onto the Q output, The outputs of U10A turn on one of the range switches — U17D (low range)
or U17A (high range). This same clock pulse also turns Q1 on and allows U7 to charge the second-
ary storage capacitor, C2.

8-290, A12 PIN DRIVER CONTROL OVERVIEW

8-291. This board controls several of the operations that are necessary just prior to testing of a
device and, also, once the testing has started. The board supplies the ‘1" and ‘0’ state setup data
to the pin driver boards (A13-A24) and controls the strobing of that information onto boards.
It also controls the fast edge circuitry on the socket driver assembies and the relay operation of
the socket assembly. Finally, the A12 board examines the failure data returning from the pin
driver boards to determine whether or not the device passed the test, (Refer to the A12
schematic.)

8-292. The six lines located at the upper right of the schematic control the strobing of informa-
tion onto the pin driver boards. These are the TEST PATTERN/FAILURE STROBE lines and only
one line is active at a time. They are driven by the 4-10 line decoder, U18, which is controlled by
the DATA SHIFT BIT 2-  lines. These lines are directly received from the Word Counter on the
Processor Memory board, A5. As the ‘1" and ‘0’ state setup bits serially enter U11, four bits ata
time, the Word Counter on A5 increments its count as each bit is transferred, but U18 does not
change state. The timing of the this circuit is as follows. On the first clock pulse into U13A, the
DATA SHIFT BIT lines 20 and 21 go high. On the fourth clock pulse, all three inputs to U13A are
fow. This disables U13B and places a High on the D input of U18. Since this device is a 4 to 10 line
decoder the D input enables one of the upper two ocutput lines, which are not used. This effec-
tively disables the lower half of the device. At this time, the next four bits of “1’ and ‘0’ setup data
are sitting on the outputs of U5 and are now clocked into US where they are presented to the
pin drivers, The next clock pulse increments the three most significant DATA SHIFT BIT lines
and, once again, enables U13B, which returns control to the lower half of U18. This process con-
tinues until all pin drivers are loaded with ‘1" and ‘0’ setup data.

8-293. When the test is initiated, a particular group of information is to be loaded in the Read/
Write Memory, U2 when the test is initiated. This data designates which pairs of the device under
test are inputs and which are outputs. This information is important because when testing begins,
it will cause the fast edge circuits to generate a fastrise time when driving an inputpin. In the case -
of an output pin, the fast edge circuits are not used and the output stage of the device, itself,
controls the rise time. The data enters the board serially from the Processor Memory, A5, and is
loaded into the Da input of U6, There are six bits needed for each pin number. These bits con-
tinue being loaded into U6 and are shift-load, as a string, into U7. When all six bits are entered,
the last bit entered appears on the Qa output of U6 and is used as a select line for the multiplier,
U1. The first bit entered appears on the Qg output of U6 and is fed through U1and is presented
to either the Da or Dg input of U2. The remaining four bit are present on the output lines of U7
and serve as address lines for U2, Once each group of bits has been setup, as described, the write
enable (WE) input of U2 goes Low to store this data in a particular address of the memory.

8-294. After all the ‘1" and ‘0 state setup voltages are strobed into the pin drivers, pin 9 of U18
goes Low and resets the counter assembly of U7 and UB. just prior to each test, clock puises begin
incrementing this counter. The outputs address the memory and pass the fast-edge data through
the multiplexer and to the fast-edge circuits via U3D.

8-99
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8-295. The A12 board also examines the failure data from the pin drivers, These line
comparators of U15, U19, U16, and U20 and the levels are compared to a reference. T
of the comparators are paraliel loaded into UT1. They are then right-shifted one bit at a tii
to the clear (CLR) input of U10. If this line is High, it is interpreted as a faiture; however,
are examined for a failure during the test. The Processor Memory, then supplies data to
designates whether or not a particular pin should be examined for failure data. This is acc
on the D input of UT0. If pin 12 is High, the tester will examine the pin for failure data
state is then clocked into U10, unless the CLR input is being held Low, and is available
output. The state of the Q output is the failure information: 7 = faiture, ‘0" = no

8-296. At the beginning of the test, the Processor Memory, A5, is sending relay data to
board via U3C and U3B. This data governs the closure of these relays, When closed,
provide a ground for a particular pin on the device under test that is very near the pin. Th
problems associated with long ground lines.

8-297. A13-A24 PIN DRIVER OVERVIEW

8-298. The Pin Driver board contains 5 major blocks of circuitry, as shown in the A13-A:
tic diagram. The first four are the positive current source, the “1” voltage source, the *
source, and the negative current source. The fifth block is the Gating Circuitry that o
reference level generators” operation. These generators are configured to either drive ar
an input or load and monitor an output of the device under test (DUT):

Input = “1” and + or “0” and -l

Output = “1”7 and -1 or “0” and +

8-299. Electronic switches, control gates, and diodes controi the various function:
generators. (This is represented in a simplified drawing of the generators, Figure 8-15, sh
“1" and “0” voltage sources, with the current sources being listed as either + or -

8-300. The four reference lines from the Reference Level Generators {AT1) are strobet
Pin Driver board through electronic switches. Storage capacitors hold these referenc
noninverting input {+) of each operational amplifier (op amp). The inverting side (- of tl
is the sense side and monitors the same pin on the device under test as the pin driver |
drive. ‘

8-301.  As an example of driving an input, if the reference level and the sense level are
amplifier is balanced and no failure data is generated. if they differ, the voltage source op
into saturation and activates the failure line {‘1’ voltage source shows failure when it goe
‘0’ voltage source shows failure when it goes negative). When a source is not being acti
the gates and switches are arranged to balance the op amp.

8-302. Each current source has 3 CMOS gates that are drawn as negative input AND g
one of these gates is enabled at a time, as controlled by the Gating Circuitry, When enabl
amp output is transferred from the gate’s VDD input {for the negative current source) to.
pin where it controls the current-pass transistor, Two of the gates select either the hi:
current mode (Low =5 uA - 2.5 mA, High = 2.5 mA -~ 200 mA)}, and the third gate routes tr
output onto the sense line when that current generator is not being used to drive t

8-303. The two voltage sources operate in much the same manner as the current source
cuit operation relies on a balanced op amp, which controls the drive voltage through a [
transistor pair. When not actively used, the op amp remains balanced through an electror
The RC time constant circuit ensures that the feedback switch and shunt switch are not on
time during the transition. This ensures that the op amp has a feedback path while the
changing.
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