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CERTIFICATION

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

WARRANTY

This Hewlett-Packard system product is warranted against defects in materials and
workmanship for a period of 90 days from date of installation. During the warranty period, HP
will, at its options, either repair or replace products which prove to be defective.

Warranty service of this product will be performed at Buyer’s facility at no charge within HP
service travel areas. Outside HP service travel areas, warranty service will be performed at
Buyer's facility only upon HP’s prior agreement and Buyer shall pay HP’s round trip travel
expenses. In all other cases, products must be returned to a service facility designated by HP.

For products returned to HP for warranty service. Buyer shall prepay shipping charges to HP
and HP shall pay shipping charges to return the product to Buyer. However, Buyer shall pay all
shipping charges, duties, and taxes for products returned to HP from another country.

HP warrants that its software and firmware designated by HP for use with an instrument will
execute its programming instructions when properly installed on that instrument. HP does not
warrant that the operation of the instrument, or software, or firmware will be uninterrupted or
error free. :

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadeqguate
maintenance by Buyer, Buyer-supplied software or interfaci‘nfg, unauthorized modification or
misuse, operation outside of the environmental specifications for the product, orimproper site
preparation or maintenance. '

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVEREMEDIES. HP
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, ORANY OTHER
LEGAL THEORY.

ASSISTANCE

Product maintenance ‘agreements and other customer assistance agreements are available for
Hewlett-Packard products.

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

The following general safety precautions must be observed during all phases of operation, service,
and repair of this Instrument. Fallure to comply with these precautions or with specific warnings
elsewhere in this manual violates safety standards of design, manufacture, and Intended use of the
instrument. Hewlett-Packard Company assumes no liablility for the customer’s fallure to comply
with these requirements.

GROUND THE INSTRUMENT.

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical
ground. The instrument is equipped with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a three-contact
to two-contact adapter with the grounding wire (green) firmly connected to an electrical ground
(safety ground) at the power outlet. The power jack and mating plug of the power cable meet
International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
power cable connected. Under certain conditions, dangerous voltages may exist even with the
power cable removed. To avoid injuries, always disconnect power and discharge circuits before
touching them.

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt internal service or adjustment unless another person, capable of rendering first aid
and resuscitation, is present.

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of the Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (implosion).
To prevent CRT implosion, avoid rough handling or jarring of the instrument. Handling of the CRT shall
be done only by qualified maintenance personnel using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do not install substitute parts or perform
any unauthorized modification of the instrument. Return the instrument to a Hewlett-Packard
Sales and Service Office for service and repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS.

Warnings, such as the example below, precede potentially dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

Dangerous voltages, capable of causing death, are present in this instrument.
Use extreme caution when handling, testing, and adjusting.

$8-2-1/76
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General Information - Model 64110A

SECTION I

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This manual contains technical information and theory necessary
to install, maintain, and troubleshoot the Model 64110A mainframe.
This information describes the overall system and how the various com-
ponents relate to one another with the emphasis on troubleshooting and
repair.

1-3. The manual is organized into eight sections: Section I intro-
duces the reader to the manual and gives a brief physical description
of the 64110A mainframe. Section II describes the installation, re-
moval and handling procedures. Section III discusses operation and
Section IV describes performance tests. Section V contains adjustment
procedures. Section VI lists the replaceable parts and Section VII
contains backdating information needed to make this manual applicable
to older instruments. Section VIII presents theory of operation and
troubleshooting of the mainframe.

1-4. SAFETY CONSIDERATIONS.

1-5. This product is a Safety Class 1 instrument provided with a
protective earth terminal. The instrument and manual should be
reviewed for safety markings and instructions before operation.

1-6. PHYSICAL DESCRIPTION.

1-7. The 6U4110A is a transportable mainframe with integral accessory
storage. It has a high resolution 9 inch CRT display which is pro-
tected during transportation by the foldup keyboard. The standard
cabinet feet are extendable for both bench and vertical operation.

1-8. The flexible disc drive and option slots allow a variety of
analysis configurations and if fitted with the rack mount option,
using HP-IB or RS-232C interfaces, the Model 64110A can be used in
automated test applications. The mainframe dimensions are given in
figure 1-1.

1-1
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Figure 1-1. Mainframe Dimensions
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1-9. MAINFRAME CONFIGURATION.

1-10. Figure 1-2 shows the configuration of the mainframe. The
major areas of the mainframe are:

CRT Display CPU/IO Board

Keyboard Display Controller Board

Rear Panel Display Driver Boards (2)
Cardcage Local Mass Storage/RS-232C Board
Power Supply Local Mass Storage Unit
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Figure 1-2. Mainframe Configuration
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1-11. The four areas of the rear panel are power input, HP-IB system
interface bus, RS-232C serial interface, and system control source.
The power functions are at the top of the rear panel.

1-12. There are seven printed circuit board slots. See figure 1-2.
The +top two slots have printed circuit boards installed at the fact-
ory. These boards must be installed in the order given for the Model
64110A to operate. The two required boards are:

CPU/I0 in slot A
Display Controller in slot B

1-13. The printed circuit boards interface through the motherboard at
the back of the card cage, and through cables connecting the CPU/IO
board to the keyboard,flexible disc drive/RS-232C board and rear panel
board. A cable also connects the flexible disc drive/RS-232C board to
the rear panel board.

1-14. For convenience, board identifier labels for the top two boards
are located on the right hand side, between the rear panel and the
cardcage. The five option slots are numbered 0-Y4.

1-15. There is a limit to the number and types of option boards that
may be installed in the cardcage without exceeding the capability of
the power supply. This limit is determined by the amount of available
current from the power supplies. Refer to the installation section,
Section II, for the determination of the power limitations.

1-16. INSTRUMENTS COVERED BY THIS MANUAL.

1-17. Attached to the instrument is a serial number plate. The
serial number is in the form: 0000A00000. It is in two parts; the
first four digits and the letter are the repair prefix and the last
four digits are the suffix. The prefix is the same for all identical
instruments; it changes only when a change is made to the instrument.
However, the suffix is assigned sequentially and is different for each
instrument. The contents of this manual apply to instruments with
serial number prefix(es) 1listed under SERIAL NUMBERS on the title

page.

1-18. An instrument manufactured after the printing of this manual
may have a serial number prefix that is not listed on the title page.
This unlisted serial number prefix indicates the instrument is differ-
ent from those described in this manual. The manual for +this newer
instrument is accompanied by a yellow Manual Changes supplement. This
supplement contains “change information" that explains how to adapt
the manual to the newer instrument.

1-19. In addition to change information, the supplement may contain
information for correcting errors in the manual. To keep this manual
as current and accurate as possible, Hewlett-Packard recommends that
you periodically request the latest Manual Changes supplement. The
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supplement for this manual is identified with the manual print date
and part number, both of which appear on the manual title page. Com-
plimentary copies of the supplement are available from the Hewlett-
Packard sales/service office.

1-20. For information concerning a serial number prefix that is not
listed on the title page or in the Manual Changes supplement, contact
your nearest Hewlett-Packard sales/service office.

1-21. MAINFRAME OPTIONS.

1-22. The mainframe options are the options available from the fact-

ory when ordering a mainframe. These do not include analysis options
such as state and timing.

Table 1-1. Mainframe Options

Model 641104 Logic Development System
with Flexible Disc Drive

Option 032 Includes Host RAM Expansion

Option 03k Includes Accessories Pouch

1-23. ANALYSIS OPTIONS.

1-24, There are many possible options and configurations including
State and Timing Analysis. Refer to the 64000 Configuration Guide,
available at any Hewlett-Packard sales/service office, for possible
configurations.

1-25. RACK MOUNTING.
1-26. The 6U4110A can be rack mounted. It requires a standard HP

SYSTEM-II, TH rack mount kit. Refer to the Hewlett-Packard Catalog
for ordering information.
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1-27. ACCESSORIES SUPPLIED.
1-28. A list of accessories supplied with this mainframe is contained

in table 1-2.

Table 1-2. Accessories Supplied

Accessory Part Number
Power Cord See table 2-2
Operating Manual 64110-90902
Service Manual 64110-90901

Operating System
On Flexible Disc 6U110AF

1-29. ACCESSORIES AVAILABLE.

1-30. The Service Tool Kit, part number 64110-68701, contains all the
accessories shown in table 1-3, except the power supply test board.

Table 1-3. Accessories Available

Accessory Part Number
Extender Board 64110-66503
Flexible Disc Drive Extender Cable 64110-61620
Flexible Disc Drive Extender Cable 64110-61621
Flexible Disc Drive Extender Cable 64110-61622
I/0 Extender Cable 64110-61618
Power Supply Flexible Extender 64110-66520
Power Supply Test Board 64110-66519
Rear Panel Cable Extender 64110-66522
RS-232C Extender Cable 64110-61619
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1-31. RECOMMENDED TEST EQUIPMENT.

Table 1-4. Recommended Test Equipment

HP 500L4A or 5005A Signature Analyzer
Digital voltmeter capable of .01 V resolution
Oscilloscope

Standard hand tools for electronic printed circuit
board repair

1-32. LEVEL OF SERVICE.

1-33. This is a Preliminary Component Level Manual. It contains in-
formation that provides component level servicing of the Model 64110A.
Detailed schematics, theory of operation and Signature Analysis loops
are provided in Section VIII.

1-7/(1-8 Blank)
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SECTION II

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information for unpacking, initial inspec-
tion, and installation of the Model 64110A Logic Development System
mainframe.

2-3. INITIAL INSPECTION,

a. Unpack the mainframe.

b. Keep the shipping carton and cushioning material until the con-
tents have been checked. The carrier will want to inspect the
shipping materials if a claim is made.

c. Check the mainframe mechanically and electrically. The elec-
trical performance verification is given in Section IV.

d. If the contents are not complete, there is mechanical damage or
defect, or it does not pass the performance verification test
then notify the carrier as well as the Hewlett-Packard sales-

service office. HP will arrange for repair or replacement at
its option without waiting for the claim against the carrier to
be settled.

2-4. POWER REQUIREMENTS.

2-5. The Model 64110A requires 110 or 220 VAC (+-15%) at L8-66 Hz.
The line voltage selector switch is located along the left side, under
the side cover. The fuse required is a non-delay type of 8 A for the
110 V and 4 A for the 220 V. The power on/off switch is a push type
labeled LINE and is located at the top left corner of the front panel.

He 3 30 I 20 3 M I3 e 2o 26 266 36 3 2 e H 2 K N CAUTION HURWHRKRNRURRENNRNN NN
* *

* The instrument can be damaged if the line voltage *

¥ switch is not set to the correct input voltage. *
¥* %*
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2-6. POWER REQUIREMENTS WORKSHEET.

2-7. There is a limit to the number and types of option boards that
may be installed in the cardcage without exceeding the capability of
the power supply. This limit is determined by the amount of available
current from the power supply. Table 2-1 lists the power supply loads
for the basic mainframe with the mandatory mainframe boards installed.
Refer to the flexible disc drive appendix of this manual for its power
usage and fill in the current values in table 2-1. Subtract the total
of the mainframe plus the flexible disc drive to determine the avail-
able current for remaining options. Space has been left to do calc-
ulations in the manual.

Table 2-1. Power Requirements Worksheet

-3.25 V |-5.20 V |+5.00 V [+12.00 V |-12.00 V |[+12.00 VDD

AVAILABLE see see
CURRENT note note 30.00 A | 4.50 A 1.00 A 1.50 A

REQUIRED
CURRENT

Mainframe
w/floppy 0.00 A 0.01 A 5.70 A 2.80 A 0.01 A 1.11 A

Option 1
Option 2
Option 3
Option 4
Option 5‘

TOTAL
REQUIRED

NOTE. Sum of -3.25V and -5.20 V available current is 20.0 amperes.
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2-8. POWER CORD.

2-9. The proper power cord is listed by mainframe option number in
table 2-2. If the appropriate power cord is not included with the
instrument, notify the nearest HP sales/service office and a replace-
ment cord will be provided.

Table 2-2. Power Cord Options

Location Part Number
USA 8120-1378
Great Britian 8120-1351
Australia 8120-1369
Europe 8120-2857
Switzerland 8120-2104
Denmark 8120-2957

2-10. SITE SELECTION AND SYSTEM BUS OPERATION.

2-11. The Model 64110A is a transportable mainframe and may be used
as a stand alone unit or as part of an HP-IB or RS-232C bused system.
Refer to the Operation Reference Manual for specific information.

2-12. OPERATING ENVIRONMENT.
2-13. The Model 64110A may be operated in environments within the

limits shown below. It should be protected from temperature extremes
which cause condensation within the instrument.

Temperature.....coeevveeeveens +10 to +4h degrees Celsius
Humidity...ooeeeeenenenneenns 20 to 80% relative humidity
Altitude....veevvevennnns e ...4 600 m (15 000 ft)

2-14, STORAGE ENVIRONMENT.

2-15. The Model 64110A may be stored or shipped in environments with-
in the following limits:

Temperature. ...cooeeeeeeseeses -40 to +70 degrees Celsius
HUumidity..eeeeeeoronneennnns 20 to 80% relative humidity
Altitude....coiviieeierenneannannns 15 300 m (50 000 ft)

2-16. ORIGINAL PACKAGING.

2-17. Containers and packing materials identical to those used in
factory packaging are available through Hewlett-Packard sales and ser-
vice offices.
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2-18.

2-19.

OTHER PACKAGING.

The following general instructions should be used for repacking

with commercially available materials:

2-20.

2-21.

Wrap the Model 64110A in heavy paper or plastic.

Use a strong shipping container. A double-wall carton made of
350 pound test material is adequate.

Use a layer of shock absorbing material 70 to 100 mm (3 to 4
inch) thick around all sides of the 64110A to provide firm cush-
ioning and prevent movement inside the container.

Seal shipping container securely.

Mark shipping container FRAGILE to ensure careful handling.

In any correspondence, refer to the instrument by model number
and full serial number.

ASSEMBLY AND DISASSEMBLY.

Specific procedures for assembly and disassembly of the 6L4110A

mainframe can be found in Section VI, Replaceable Parts.
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SECTION III

OPERATION

Complete operation of this system from the keyboard is described in
the Model 64110A Operating Reference Manual and is not duplicated in
this service manual.

3-1/(3-2 Blank)
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SECTION IV

PERFORMANCE TESTS

4-1. INTRODUCTION.

4-2. This section describes the mainframe performance verification
(PV) power-up sequence and tests.

4-3. The mainframe PV is a series of tests resident in the mainframe
that confirm correct operation of the mainframe hardware and firmware.
The PV can be started at any time using the rear panel switches. It
can also be started from the front panel when the operating system has
been loaded and a disc drive is connected.

4-4. The mainframe power-up mode is determined by the positions of

the control source switches on the rear panel.

a. When the switches are set to performance verification, the
system will power-up with the performance verification display
test on the screen.

b. When the source switches are set to either of the local mass
storage modes the display will read "SELF TEST COMPLETE".

c. When the switches are in the system bus mode, the power-up is
from disc, and the system bus configuration will be displayed.
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Figure 4-1. Rear Panel Switches
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4-5. STARTING PERFORMANCE VERIFCATION.
4-6. To start the mainframe PV, perform the following steps.

a. Set rear panel switches to PV positions. See figure U-1.

b. Turn power off, then on.
4-7. The mainframe will beep several times and then show the PV dis-
play test screen. See paragraphs on how to use the PV test displays.
Refer to the next paragraphs for a description of the automatic power-
up ROM and RAM tests.
4-8. PV POWER-UP EVENT SEQUENCE.
4-9. The mainframe automatically executes the power-up ROM and RAM

tests every time the power has been turned off, then on. Table L4-1
shows the events that occur during PV power-up.

Table 4-1. PV Power-Up Sequence (1 of 2)

a. Check power-up status by reading reserved loca-
tion in RAM.

b. 1Initialize CRT controller chip (U33).
¢. Blank the screen.

d. Initiate ROM test. A failing ROM address range
and byte will be displayed.

e. Initiate RAM test. If a failure occurs, an SA
loop is entered and the failing RAM IC numbers are
displayed.

f. Read rear panel switches and powers-up (in PV
mode).

g. Suspend operation of the PHI chip (U36 on the
CPU/IO board) and take it off-line.

h. 1Initialize the CRT chip U33 on display control
board and enable the display and sounds the beeper
once.

i. Disable interrupts and CPU direct memory access.

j. Clear base page RAM (FO00 - FFFF hex).

k. Set up interrupt vector.

4-2
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Table 4-1. PV Power-Up Sequence (2 of 2)

1. Clear keyboard power-up interrupts and clear dis-
play.

m. Set up and enable keyboard interrupts for display
test and move cursor off screen.

n. Determine which flexible disc drive is present so
the correct softkey will appear, then display the
softkeys.

o. Start SA interval.

1. Write display test pattern to screen and en-
able keyboard interrupts.

2. Toggle I/0 data lines and service the delta
time interrupt.

3. Cycle through interrupt masks and service the
delta time interrupt.

4. Read rear panel switches and write to local
mass storage control board.

5. Toggle all even I/0 address lines and read
keyboard.

6. Send "move cursor' commands and clear SA inter-
val.

p. Read and write from RAM.
q. Read keyboard.
r. Issue an I/0 write.

s. Begin SA interval again.

4-10. The beeper is used to indicate the sucessful completion of cer-
tain phases of power-up. See table k4-2.

Table 4-2. PV Power-Up Beeper Sequence

a. BEEP...ceceveuenan hardware initialization.
b, BEEP....eeeeveeens ROM software initialization.
c. BEEP BEEP BEEP....ROM test completed.

d. BEEP BEEP......... RAM test completed.
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4-11. POWER-UP ROM TEST.
4-12. Purpose.

4-13. The ROM test verifies that all of the firmware in ROM used for
power-up and performance verification is good. The test also checks
that the CPU is able to access ROM memory via the bi-directional ad-
dress and data buses.

4-14. Area Tested.

4-15. Multiplexer, memory address/data bus, address latches, demulti-
plexed data bus from ROM, demultiplexed address bus to/from ROM, CPU
and associated timing circuitry.

4-16. Operation.

a. This test executes a checksum on each of the ROMs as long as the
kernel of ROM needed to run the test is good.

b. If an error is detected, then a bit is set in an error mask.

c. The error mask is then used to output an error message to the
screen stating a ROM failure, the address range of the failure,
and the byte (0 or 1).

d. If a failure is detected the test will loop continuously. See
CPU section IV for more information.

e. On failures, the power-up ROM test will display the error mes-
sage shown in table 4-3, assuming that the kernel of ROM re-
quired to run the power-up test is good. Use the table to deter-
mine which ROM unit number is failing.

Table 4-3. Power-Up ROM Test Errors

SELF-TEST FAILURE
ROM TEST:
FAILING ADDRESS RANGE BYTE(S)

XXXX-XXXX XX
Failed Failed
Addresses Byte ROM Unit
0020-1FFF 0 U51 Lower 8K ROM
0020-1FFF 1 UL8
2000-3BFF 0 U50 Upper 8K ROM
2000-3BFF 1 Uk9

g. When the ROM test passes, the mainframe will beep three times
and begin the RAM test.

4-Y
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4-17. POWER-UP RAM TEST.
4-18. Purpose.
4-19. The RAM test verifies the ability to read from and write to all
RAM 1located on the display control board and checks for refresh. Note
that this test occurs only on power-up. Another RAM test occurs during
PV and has a different error message.
4-20. Area Tested.
4-21. All RAMs including refresh ability, the multiplexed memory ad-
dress/data bus from the CPU, motherboard connections between CPU and
display controller board, demultiplexed address/data bus to and from
RAM, and timing counter circuitry.
4-22. Operation.
a. This is a different test than the one performed during PV.
b. The RAM test takes approximately T seconds.
c. All RAM locations are toggled to insure READ/WRITE operation.
d. Refresh ability is verified.
e. The actual operation of the routine is as follows:
1. Load RAM with a count, starting with zero.
2. Read RAM and compare with count.
3. Check for an error. If error occurs, go to error sequence.
4, If there is no previous error, wait one second.
5. Read RAM and compare with count.

6. Check for an error. If error occurs, go to error sequence.

7. 1If there is no previous error, load RAM with complement of
count, starting at zero.

8. Read RAM and compare with the complement of the count.

9. Check for an error. If error occurs go to error sequence.
10. If there is no previous error, wait one second.
11. Read RAM and compare with count.

12. Check for an error, if error occurs, go to error sequence.
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f. If there are not any errors in either RAM error mask then the |
system will beep twice. But, if an error exists then the follow-
ing error sequence occurs:

1. Reset the delta timer to prevent auto-restart.
2. Set the SA latch.
3. Write to and read from all of RAM.

4, Provide stimulus to CRT controller.

5. Output RAM error display header information (including
refresh error message if refresh error flag set).

6. Reset SA latch.

7. Output individual failing unit number for lower 16K RAM.

8. Output individual failing unit number for upper 16K RAM.

g. When a failure occurs, the routine attempts to output the error

message shown in table 4-4. Depending on which RAM is failing,
a random pattern on the CRT, or incorrect spelling of messages
can occur. Therefore, a RAM test failure is always suspect.
If Chips U23-U30 and U38-U45 on the display controller board are

failing, the display will be in error. If this occurs, see Sec-
tion VIII troubleshooting.

Table L4-4. Power-Up RAM Test Errors

SELF-TEST FAILURE
*RAM TEST:
FAILING UNIT NUMBERS (S)

Where XY is the RAM U-number.
* Displays RAM TEST: or RAM TEST: REFRESH FAILURE

4-23. USING THE PV DISPLAY-TEST.

4-24. The PV display-test should be on screen after the power-up
tests. See figure 4-2. To continue to the PV-Tests Display, press the
<PV TESTS> softkey.
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Figure 4-2. PV Display-Test

Table 4-5. PV Display-Test Softkeys

<PV TESTS>...displays the performance verification tests
screen.

<DIAG>.......starts the floppy disc diagnostic.

<END TEST>...terminates PV tests, clears error counts and
repeats power-up sequence to PV display test.

[B]..........causes the mainframe beeper to beep. This in-
dicates that the CPU is able to recognize and
process interrupts. A failure to beep indicates
the CPU is "lost" or the I/0 or beeper circuit-
ry is faulty.

4-25. USING THE PV-TESTS DISPLAY.

4-26. The PV-tests display first appears showing only the first 1line
of the screen, which is the ROM test. Press the <NEXT TEST> softkey
until all tests are shown on the display. The highlighted test is the
test that is ready to be run. See figure U4-3.
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Figure U4-3. PV-Tests Display

Table 4-6. PV-Tests Display Softkeys

<NEXT TEST>......moves highlight line to following test.
When pressed during a test, the test is com-

pleted before the next one is selected.

.

<START>.......

..begins the test highlighted test. Pressing
<START> during a test causes the test to
complete at the end of the current repeti-
tion.

<CYCLE>..........cycles through all tests, except the key-
board test. This is a good initial inspec-
tion test.

.

<DISPLAY>........presents the PV display test. When pressed
during a test, returns to the PV display
test after completion of the test.

<END TESTS>......repeats power-up sequence to PV display
test. If pressed during a test, the test
finishes, then the power-up is performed.

NOTES: If the rear panel switches are unaltered,
the repower-up will be back to the display
test. The key being pressed is displayed in
the lower 1left corner as: Key Down="X"
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4-27. PV ROM TEST.
4-28. Purpose.

4-29. The ROM test verifies that all of the firmware in ROM used for
boot-up and performance verification is good. The test also checks
that the CPU is able to access ROM memory via the bidirectional ad-
dress and data buses.

4-30. Area Tested.

4-31. Multiplexer, memory address/data bus, address latches, demulti-
plexed data bus from ROM, demultiplexed address bus to and from ROM,
CPU and associated timing circuitry.

4-32. Operation.

a. This test is similar to the ROM test which is performed during
power-up; although, there is a different error message.

b. Each test takes approximately 1/2 second.

c. A routine reads the ROM contents, computes a checksum and com-
pares it with a checksum also located in ROM.

d. Assuming that the kernel of ROM required to run the ROM TEST is
alright, the test will attempt to output an error mask if the
test fails. The mask is a 16 bit word shown in table 4-7. A one
in any of the bits signifies a ROM. Use the table to determine
which ROM is failing.

Table 4-7. PV ROM Test Errors

IC MASK = 000000000000ABCD

15------emmmom - 0
Failed Failed
Bit Addresses Byte ROM Unit
D 0020-1FFF 0 Us1 Lower 8K ROM
c 0020-1FFF 1 U48
B 2000-3BFF 0 Us50 Upper 8K ROM
A 2000-3BFF 1 Uk9

k-9
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4-33. PV RAM TEST.
4-34. Purpose.

4-35. This PV RAM TEST is executed only from the PV menu. Note that
this is a different test from the power-up RAM test and gives a dif-
ferent error message. The test verifies the ability to read and write
from all RAM located on the display control board and checks for re-
fresh.

4-36. Area Tested.

4-37. All RAMs including refresh ability, the multiplexed memory ad-
dress/data bus from the CPU, motherboard connections between CPU and
display controller board, demultiplexed address/data bus to and from
RAM, and timing counter circuitry.

4-38. Operation.
a. This test takes approximately eight seconds.

b. Data from ROM is written into RAM, and then read back and com-
pared to the ROM contents.

c. The second step writes walking 1's and 0O's to each RAM address
and reads it back. The walking 1's and 0's are visible on the
CRT as a blinking pattern with characters moving to the bottom
of the screen.

d. Table 4-8 shows the PV RAM test error mask. The XXXX is the hex-
adecimal form of the 16 bit error mask. There is a one-to-one
correlation between the data bit set in the error mask and the
failing RAM.

Depending on which RAM is failing, a random pattern on the CRT,
or incorrect spelling of messages can occur. Therefore, a RAM
test failure is always suspect. If Chips U23-U30 and U38-U45 on
the display controller board are failing, the display will be in
error. If this occurs, see Section VIII troubleshooting.

Table L4-8. PV RAM Test Errors

RAM TEST: BIT ERROR MASK UPPER BANK=XXXX LOWER BANK=XXXX
Example, UPPER BANK=0201 LOWER BANK=3000
RAMs in Error U39, U23 UT70, U69

Bit 151413121110 9 8 7 6 5 4 3 2 1 0O
UPPER U-45 44 43 42 41 4o 39 38 30 29 28 27 26 25 24 23
LOWER U-72 71 70 69 68 67 66 65 58 57 56 55 54 53 52 51
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4-39. PV I/0 WRITE TEST.
4-40. Purpose.

4-41. This test provides audible feedback that the test is executing
by Dbeeping, and provides the following SA stimulus. The I/0 WRITE
TEST cycles the PHI chip register addresses, cycles the interrupt
masks, cycles the slot select lines, and stimulates the four rear
panel BNC connectors.

4-42. Area Tested.

4-43. The test is not a pass/fail test. It provides stimulus for
signature analysis in the following circuitry: Option slot select
lines on the motherboard, all connections from option slots to the

rear panel BNC connectors, the beeper circuitry, PHI register address
latch, and the interrupt mask circuitry.

4-44. Operation.

a. This test will not display a failure. The main purpose of the
test is for signature analysis (SA).

b. The only noticeable failure will be <the loss of the audible
beeper.

4-45. PV I/0 READ TEST.

4-46. Purpose.

L4-47. This test reads the rear panel switches, the hardware config-
uration jumpers, the RS-232C switch settings, and the master control-

ler, noncontroller configuration. It is also used with signature anal-
ysis.

4-48., Area Tested.

4-49., Rear panel dip-switches, the cable to the rear panel, I/0 cir-
cuitry, and the RS-232C dip-switches.

4-50. Operation.

a. Upon initiation of the I/O READ TEST, the PV menu displays the
message shown in table 4-9.

4-11
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Table L4-

64110A

9. 1I/0 Read Test Errors

I/0 READ TEST:

ADDR=xx BOOT=xx M=x RS-232=xxxxxxxx HC=xx

Where:
ADDR=XX . e veeeeoennnnnns is the HP-IB address (0-1F) as set by the
rear panel switches.
BOOT=xx..... ceseserseans shows the source set by the rear panel
switches.
TX et essesecsecsnoccens is the mainframe mode.
x=1 for master controller
x=0 for non-controller (slave)
RS-232=xxxxxxxx ...... ...read from U60 on the CPU/IO board.
76543210
Bit O 0 = Mainframe as terminal
1 = Mainframe as modem
Bit 1 Not used
Bit 2 Word Length
Bit 3
Word
Bit 3 Bit 2 Length
0 0 5
0 1 6
1 0 7
1 1 8
Bit 4 Parity Enable 0= Parity Disabled
1= Parity Enabled
Bit 5 Parity Odd/Even 0= 0dd Parity
1= Even Parity
Bit 6 Number of stop bits
Bit 7
Bit 7 Bit 6 # of Stop Bits
0 0 INVALID
0 1 1
1 0 1.5
1 1 2
HC=XX. i eetrvoovooonnnnans The hexadecimal representation of the six

hardware jumpers.

time.

4-12
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4-51. PV TIME INTERRUPT TEST.
4-52. Purpose.

4-53. The TIME INTERRUPT TEST indicates proper operation of the 50 to
60 Hz LINSYN to the CPU via the delta time interrupt circuitry.

4-5Y4. Area Tested.

4-55. LINSYN, a 50 to 60 Hz signal from the power supply, the delta
time interrupt circuitry on the CPU/IO board, and interrupts to the
CPU.

4-56. Operation.

4-57. Upon initiation, the PV test counts and displays LINSYN inter-
rupts to the CPU.

4-58. PV KEYBOARD TEST.
4-59. Purpose.

4-60. The KEYBOARD TEST indicates proper keyboard switch closure and
keyboard decoding.

4-61. Area Tested.

4-62. All 77 keyswitches, keyboard decoding electronics, keyboard
cable, and the keyboard RAM/state machine.

4-63. Operation.

a. When initiated, the KEYBOARD TEST instructs the user to press
all of the keyboard keys in a left-to-right top-to-bottom se-
quence.

b. The sequence begins with the leftmost softkey and includes all
display and cursor control keys.

c. The keyboard test requires this specific sequence. Furthermore,
even if all keyswitches and the decoding circuitry are working,
a key that is pressed out of sequence will cause a "FAILED TEST"
message and end the test.

4-13
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d. The order in which the keys are pressed is given in figure k-l

OO hs WN

Figure U4-l4. Keyboard Test, Key Sequence

e. Note the KEYBOARD TEST is skipped while PV is in the cycle mode.
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4-64. PV SYSTEM BUS TEST.

L2 22222222222l lssl] CAUTION L2 22222222222 2222222t

This test should NOT be run if the mainframe
is connected to a system bus and is the master
controller.

* ¥ £ % %
* % % ¥ ¥

(A 222222222 22222 22 22es 2Rl ld

4-65. Purpose.

4-66. This test checks for proper operation of the PHI chip (U36 on
the CPU/IO board). It also checks the data, address and counter cir-
cuitry from the CPU to the PHI chip.

4-67. Area Tested.

4-68. Data, address, control and interrupt lines from the CPU to the
PHI chip.

4-69. Operation.

a. The SYSTEM BUS TEST takes the PHI chip off-line, then reads and
writes to various registers on the chip.

b. The transceivers and the cable to the rear panel HP-IB connector
are not presently being checked.

c. If a failure occurs, this test may take up to two minutes +to
fail.
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4-70.
4-71.
4-72.

RS-232 TEST PROCEDURE.
Purpose.

The test checks proper operation of the USART, U57 on the local

mass storage/RS-232C board. It also checks the data and control cir-
cuitry associated with RS-232C.

4-73.
4-74.

Area Tested.

The 8251 USART, the baud rate generator, loop back relays, line

drivers, the interface to the CPU, and the rear panel cable.

L-75.

4-76.
L-77.

4-16

Operation.

NOTE
Before starting the test, locate slide switch U60 on
the flexible disc drive/RS-232C board. Set the front
switch to the left or full duplex position. Set the
remaining switches on U60 to the right side to estab-

lish the maximum baud rate. The test may be run at
any baud rate, but will run faster at maximum.

Energizes the loop back relays to loop transmit data, and hand-
shake lines back on receive data.
Sends a character stream.

Compares receive character stream to the +transmit character
stream.

Notes:

1. The voltage translators cannot be signaturized on the
higher voltage side. )

2. This test may take up to two minutes if a failure is de-
tected.

PV FLEXIBLE DISC DRIVE TEST.

See flexible disc drive appendix to this manual.
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SECTION V

ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section describes adjustments and checks required to return
the instrument to peak operating capability after repairs have been
made.

5-3. The seven adjustments described are the +7 V, focus, intensity,
horizontal position, width (horizontal gain), yoke, and height (ver-
tical gain) adjustment.

5-L4. SAFETY CONSIDERATIONS.

5-5. Although this instrument has been designed in accordance with
international safety standards, general safety precautions must be
observed during all phases of operation, service, and repair of the
instrument. Failure to comply with precautions listed in the Safety
Summary at the front of this manual or with specific warnings given
throughout the manual could result in serious injury or death. Ser-
vice adjustments should be performed only by qualified service person-
nel.

5-6. DIRECTION STANDARD.
5-7. All directions assume the operator is facing the front panel of
the instrument.
5-8. +7 VOLT ADJUSTMENT.
5-9. The +7 V adjustment is found on the CPU/IO A3 board and sets the
+7 V supply to the CPU, chip U29.
a. Equipment required - a voltmeter capable of .01 VDC resolution
is required.
b. Remove the top cover. Refer to figure 6-1.
c. Locate the test point, labeled "+7V adj". It is located near
the right edge of the board, near the lower right corner of the
U29 heat sink.
d. Connect the positive lead of the voltmeter to the "+7V adj."

test point and the negative lead to the ground test point in the
lower right corner of the board.
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e. Adjust R6 (+7V adjust) for +7.0V +/- 0.3V.

5-10. DISPLAY ADJUSTMENTS.

5-11. The display adjustments are found on the secondary board A6,
the flyback board AT and the yoke. Table 5-1 lists the adjustments
and gives their locations.

RURRRERRBURERERBRNR N NN %R WARNING L1 22222222222yt ss]

The display adjustments are performed with the
instrument energized . Read the Safety Summary at
the front of +this manual before making any
adjustments.

* % ® * * ¥
* * * * ¥ %

(2222222222222 il e sty s sy

a. Equipment required - nonconducting screwdriver or an adjustment
tool.

b. Remove the top cover. Refer to figure 6-1.
c. Remove the bottom cover. Refer to figure 6-2.

d. Lay the mainframe on its right side.

5-2
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Table 5-1. Display Adjustments

ADJUSTMENT SPEC. COMPONENT COMMENTS

FOCUS best focus ATR13 Back of flyback AT board.
Access is through the high
voltage cover with the top

INTENSITY readable ATR12 cover removed.

WIDTH 16.5 cm ATL2 Component side of flyback

+- 0.2 cm AT board. Access is direct

with bottom cover removed.

HORIZONTAL centered A6R3 Back of A6 secondary board

POSITION Access is direct with the
bottom cover removed.

HEIGHT 11.0 cm A6R20

(VERT. GAIN) +- 0.2 cm

YOKE level Yoke Located around the neck of

the CRT. The high voltage
cover must be removed. See
warning on the cover.

e. Set the system control switches to the performance verification

position.

f. Set main power switch off then on.
tern should be on the screen.

Note, the display test pat-
Refer to Figure 5-1.

5-3
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g.

5-4

w
i
&=
i
2

Figure 5-1. Display Test Pattern

Width (Horizontal Gain) Adjustment.

1. Insert adjustment tool throuh the HORIZ GAIN hole in the
high voltage cover.

2. Adjust the variable inductor, L1, for a display width of
16.5cm +/- 0.2cm.

Horizontal Position Adjustment.

1. Adjust potentiometer R3 so that the display test pattern is
centered in the bezel.
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i. Height (Vertical Gain) Adjustment.

1. Adjust potentiometer R20 (V GAIN) so that the display test
pattern is 11.0 cm +/- 0.2 cm high.

NOTE

There is no vertical position adjustment and
pattern may be offset up to 1 cm. Magnetic fields
from soldering irons, transformers, and other
electromagnetic field producing electronics may
cause a portion of the display to be off screen in
the vertical direction. Reducing the vertical gain
or removing the electromagnetic field producing
device should fix this problem. Also, distortion
may occur when the A6 and AT boards are out of
position.

J. Focus Adjustment.

1. Insert the adjustment tool through the FOCUS access hole in
the high voltage cover.

2. Adjust potentiometer R13 (FOCUS) for the best overall focus.
k. Intensity Adjustment.

1. Insert adjustment tool through the intensity access hole in
the high voltage cover.

2. Adjust potentiometer R12 (INTENSITY) to increase the intens-
ity from its lowest level until the display is clearly read-
able.

RURWWRRRRRRXFRRRRRNER CAUTION HRRURRNRRRRR RSN R RS
* *

¥ If the intensity is set too bright damage may *
#*

¥ result to the CRT.
* *

L2222 22222 22222222223 222ttt el

5-5



Adjustments - Model 64110A

1.

5-6

Yoke Adjustment.

HRBRRRRHXRRNRUHNNNNN® WARNING HHABRTRRBRRRERNRBHNRN NN NN

This adjustment requires removal of the high
voltage cover. There are dangerous voltages (12KV)
beneath this cover, capable of causing death. Use
extreme caution when servicing. All adjustments
should be performed only by qualified service
personnel.

* % % * * ¥ % %
* £ * * ¥ % % %

HRBUBRHHBBHRBRRRRRRRRNRNBRRERRBRRFHRERRRRRRERRRRRERRRR AN NN

Equipment required - a non-conducting (shielded) flat head
screw driver.

Remove the high voltage cover. Note the warning at the be-
ginning of this procedure.

Loosen the yoke neck screw.
Rotate the yoke until the display is level.

Retighten the yoke neck screw.

HRERRUURBRARRERNRNNN CAUTION WRERUHHRRNWRRRRNRRNNNN

* *
* The yoke must be positioned forward, against the *
¥ CRT bell. Tighten the yoke securely. *
* *

HRUERERRERRRRBERENBRAHARRHFERHRBBRRRRRRRRRRRRRRRRNRNNEN
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SECTION VI

REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering parts. Table 6-1
lists abbreviations used in the parts list and throughtout the manual.
Table 6-2 lists all replaceable parts in reference designator order.
Table 6-3 contains the names and addresses that correspond to the
manufacturer's five-digit code numbers.

6-3. ABBREVIATIONS.

6-4. Table 6-1 lists abbreviations used in the parts list, schematics
and throughout the manual. In some cases, two forms of the abbrevia-
tion are used: one all in capital letters, and two partial or no capi-
tals. This occurs because the abbreviations in the parts 1list are
always capitals. However, in the schematics and other parts of the
manual, other abbreviation forms are used with both lowercase and up-
percase letters.

6-5. REPLACEABLE PARTS LIST.

6-6. Tables 6-2 through 6-14 are the lists of replaceable parts. Each
list is organized as follows:

a. Chassis-mounted parts in alphanumerical order by reference des-
ignator.

b. Electrical assemblies and their components in alphanumerical
order by reference designator.

¢. Miscellaneous.

6-7. ORDERING INFORMATION.

6-8. To order a part listed in the replaceable parts table, quote the
Hewlett-Packard part number and check digit, indicate the quantity re-
quired, and address the order to the nearest Hewlett-Packard sales and
service office.

6-1
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6-9.

6-10.

DIRECT MAIL ORDER SYSTEM.

Within the USA, Hewlett-Packard can supply parts through a di-

rect mail order system. Advantages of using the system are as fol-

lows:

a.

6-11.

Direct ordering and shipment from the HP Parts Center in Moun-
tain View, California.

No maximum or minimum on any mail order (there is a minimum
order amount for parts ordered through a local HP sales and
service office when the orders require billing and invoicing).

Prepaid transportation (there is a small handling charge for
each order).

No invoices - to provide these advantages, a check or money
order must accompany each order.

Mail-order forms and specific ordering information are avail-

able through your local HP Sales/Service Office. Addresses and phone
numbers are located at the back of this manual.

6-2
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Reference Designators and Abbreviations

BT

cpP
CR

DS

CRT
cw

DEPC
DR

ELECT
ENCAP
EXT

F
FH
FILH
FXD

= assembly

motor

= battery

= capacitor

= coupler

= diode

= delay line

= device signaling (lamp)
= misc electronic part

i

= amperes

= automatic frequency
control

= amplifier

= beat frequency oscillator
= beryllium copper

= binder head

= bandpass

= brass

= backward wave oscillator

= counter-clockwise
= ceramic

= cabinet mount only
= coeficient

= common

= composition

= complete

= connector

= cadmium plate

= cathode-ray tube
= clockwise

= deposited carbon
= drive

= electrolytic
= encapsulated
= external

= farads

= flat head

= fillister head
= fixed

= giga (109
= germanium
= glass

= ground(ed)

rRegET

LS

MK

HDW

HEX

HR
HZ

IF
IMPG
INCD
INCL
INS
INT

LH
LIN
LK WASH

LPF

MEG
MET FLM
MET OX
MFR
MHZ
MINAT
MOM
MOS
MTG

MY

N/C

NI PL

REFERENCE DESIGNATORS

= fuse MP

= filter P

= integrated circuit Q

= jack R

= relay RT

= inductor S

= loud speaker T

= meter TB

= microphone TP

ABBREVIATIONS

= henries N/O

= hardware NOM

= hexagonal NPO

= mercury

= hourl(s)

= hertz NPN
NRFR

= intermediate freq

= impregnated NSR

= incandescent

= include(s)

= insulation(ed) oBD

= internal OH
(o) 4

= kilo=1000

= left hand P

= linear taper PC

= lock washer PF

= logarithmic taper

= low pass filter PH BRZ
PHL

= milli=10-3 PIV

= meg=106 PNP

= metal film

= metallic oxide P/O

= manufacturer POLY

= mega hertz PORC

= miniature POS

= momentary POT

= metal oxide substrate PP

= mounting PT

= "mylar” PWV

= nano (10-9) RECT

= normally closed RF

= neon RH

= nickel plate

= mechanical part
= plug

= transistor

= resistor

= thermistor

= switch

= transformer

= terminal board
= test point

= normally open
= nominal

= negative positive zero
(zero temperature
coefficient)

= negative-positive-
negative

= not recommended for
field replacement

= not separately
replaceable

= order by description
= oval head
= oxide

= peak

= printed circuit

= picofarads= 10-12
farads

= phosphor bronze

= phillips

= peak inverse voltage

= positive-negative-
positive

= part of

= polystyrene

= porcelain

= position(s)

= potentiometer

= peak-to-peak

= point

= peak working voltage

= rectifier

= radio frequency

= round head or
right hand

<cCc
k]

N<xzg<

RMO
RMS

RWV

S-B
SCR
SE
SECT
SEMICON
Sl

SIL
SL
SPG
SPL
SST
SR
STL

TA
TD
TGL
THD
TI
TOL
TRIM
TWT

VAR
vDCW

w/

wiv

ww
W/0

= integrated circuit

= vacuum, tube, neon
bulb, photocell, etc

= voltage regulator

= cable

= socket

= crystal

= tuned cavity network

= rack mount only
= root-mean square

= reverse working
voltage

= slow-blow

= screw
selenium

= section(s)

= semiconductor
silicon

= silver

= slide

= spring

= special

= stainless steel
= split ring

= steel

1]

I

= tantalum

= time delay

= toggle

= thread

= titanium

== tolerance

= trimmer

= traveling wave tube

= micro=10-6

= variable
= dc working volts

= with

= watts

= working inverse
voltage

= wirewound

= without
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6-12.

6-4

POWER SUPPLY REMOVAL.
ASSEMBLY Al.

HHRRBRERNRRRRRRRRRENNRN WARNING HUNBBRRRRRREXRRNBRRNNN"

#* *
* Ensure the instrument is deenergized prior to power *
*  supply removal. *

*

WRRURHRKERRERRRRRRRRRRRTRRRRHRRRNRRRFBRRRRRRRRRRRNRR NN NN

Remove the power cord W2.

Remove the top cover MP1l, rear door MP5, bottom cover MP4, and
left side cover MP3. Refer to Figures 6-1 and 6-2.

Remove eight H37 screws. Refer to figure 6-6.
Disconnect the line switch extender MP1l from line switch.

Tilt power supply up at the front then slide it forward and wup
until it clears the mainframe.

Install in reverse order.

PRIMARY BOARD REMOVAL.

ASSEMBLY AlA1l.
Remove the power supply assembly Al from the mainframe.

Remove the six H22 corner strut screws. The two corner struts
MP20, MP21, and the power board brace MP19, can be removed as
one piece. See figure 6-9.

Unscrew shaft MP18 from coupler MP22.

Slide the shaft out.

Disconnect the cables from connectors A1A1J1-J5.

Remove the AC line filter A1A5 by removing the four H13 screws.



g.

6-15.

a.

Replaceable Parts - Model 64110A

Slide the primary board AlAl, out of the power supply assembly,
Al.

WWHHRWHNIIWNWNINWRNNR CAUTION L2 2222222 0222222 2222

The control return (Cont Ret) and control in
(Cont In) test points can be bent during re-
moval.

* % % % %
* % % % %

HERBERRURRRBRRNRRBNBRRURBRBRNBRNRBRNBNRRNRNRNNNNNNN

Assemble in reverse order.

+5/+12 VOLT SUPPLY BOARD REMOVAL.
ASSEMBLY AlA2.

Remove the power supply assembly Al.

Remove the six H22 corner strut screws. The two corner struts
MP20, MP21 and the power board brace MP19, can be removed in one
piece. Refer to figure 6-9.

Lay the power supply on its side with the fans facing downm.

Remove the two H19 +5, -12 volt board screws. There are two
access holes in the -3.25, -5.2 volt board that allow access to
the +5, -12 volt board.

Disconnect the cables at A1A1JY4 and A1A3J1.

Lift the +5, +12 volt board up and out of the power supply
assembly.

Assemble in reverse order. Ensure the board slides into the
board guide and sets properly in A1ALJ3.

L2222 2 2 22 2 2 2 22 2 2 2222 CAUTION L2222 222222222 2222222t

The cable that connects from the top of trans-
former AlA2T1 to the AlAl board above has heat
shrink tubing protecting it. The cable from the
bottom of the transformer connects to the AlA3
board below.

* ® £ X ¥ % %
* % %X ® % ¥ %

L2222 222 2 22 22 2222222222222 ity sl

-3.25, -5.2 VOLT SUPPLY BOARD REMOVAL.
ASSEMBLY Al1A3.

Remove the power supply assembly Al.

6-5
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6-16.

6-6

Remove the six H22 corner strut screws. The two corner struts
MP20, MP21, and the power board brace can be removed in one
piece. Refer to figure 6-9.

Lay the power supply on its side with the fans facing down.
Remove the two H19 screws holding the -3.25, -5.2 volt board.
Disconnect the cable to A1A3J1.

Lift the -3.25, -5.2 volt board up and out of the power supply
assembly.

Assemble in reverse order.

POWER SUPPLY INTERCONNECT BOARD REMOVAL.
ASSEMBLY A1Al.
Remove the power supply assembly Al.

Remove the two H22 from the bottom and top corner struts. See
figure 6-9.

Remove the shaft extention MP18 from switch A1A1S1.

Remove the two H22 from the front power supply bracket MP1T.

Lay the power supply on its side with the fans facing up.

Lift the front power supply bracket MP17 up, until A1A4J2 and J3

separate from both the +5,+ 12 volt board and the -3.25, -5.2
volt board.

HEURRHRRRFRRFRERRER CAUTION RRURRRRBRXRRARRRRNHR
* #

¥ Do not pull too hard since A1AIW1l is still *

* connected to A1A4J1 and damage may result. ¥
* *

HRUUERRURRNERRRRRRRFERRRFRRNRNRRRFRRHRRRRRRRNNNN

Disconnect A1W1 from Al1AWJ2.
Remove one H13 and three H65 screws holding the board.

Separate the power supply interconnect board AlA4 from the
power supply front bracket MP1lT.

Assemble in reverse order.
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CRT DISPLAY REMOVAL.

L2222 222 222222222 2L WARNING HRRRNRRBRRRRRRRRRFRNNNN

Hazardous voltages exist on the display driver
boards and on the CRT. To avoid electrical shock,
use the following procedure. Wear safety glasses
when handling the CRT.

X £ * * * ¥ ¥ ¥
* % ¥ % * ¥ % ¥

The CRT may charge by itself while disconnected.

(22222 222222222222 2222 iat iz slisds sty

Turn off the power and remove the power cord Wi.
Lay the instrument on its left side.

Remove the two H26 screws from the bottom of the CRT. See
figure 6-4.

Swing the key board out so it forms a straight line with the
bottom of the mainframe.

Gently pry out the CRT bezel MP32.

NOTE
The CRT filter MP33 does not need to be removed
from the CRT bezel. If the filter is removed,
replace it with the non-reflecting side facing
out.

Remove the top cover MP1. Refer to figure 6-1.

Remove the high voltage cover MP66, by removing seven H19 and
two H24 screws.

Swing the display driver A6 secondary board and the A7 flyback
board out of the way.

Disconnect the CRT socket W2.

Remove three H8 screws that retain the CRT, leaving the one
screw which holds the ground strap in place.

6-7
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k.

Discharge the CRT.

1. Connect a jumper wire between the ground strap of the CRT
and the metal shaft of an insulated screwdriver.

2. Slip the screwdriver tip under the protective rubber cap of

the post accelerator lead and momentarily press the tip
against the lead to discharge the CRT.

HERRNRRRERERRRRRNNRNW CAUTION FRBRHUBRRERURRRERR R SRR E%

#* #*
* Discharge the CRT to the ground test point shown ¥
* on the AT flyback board in figure 4-1. Component ¥
* damage may occur if the CRT is discharged to other *
* areas. *
* *

HHRRRRRARRRRERRRRERRRRRRRRRRRRERRRRRRARRRRARRRERRRR KRR RN
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Figure 6-1. CRT Display Discharge Point
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Remove the high voltage lead from the CRT.
Remove the remaining H8 screw.
Disconnect the yoke cable from ATJ2.
Remove the CRT through the front of the instrument.
Assemble in reverse order; except, start the H8 screw in step m
before inserting the CRT. The CRT may charge by itself while
disconnected; be sure to discharge it before handling.
NOTE
Be sure that the ground strap makes good
connection to the CRT mounting ear and

that all H8 mounting screws are tightened
securely.
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Table 6-2. Mainframe Replaceable Parts List

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number |D Code
&4110A k) MATNFRAME 641104 23480 641107
Al HA4110-62601 | 0 1 Ma\ EMBLY P OWE SUI"PI..Y 28480 H411 062601
AR H4110-66501 | 7 1 & X R 26480 6411066401
[2K3 713 1 28480 £H411 066507
A4 & 1 22480 6411066502
] 6411066519 | 7 28480 H411 066519
Ab 411066506 | 2 1 6411066506
A7 6411066505 | 1 1 HA110-6650%
AB 6411066508 | 4 1 64110~66508
all 6411066509 | 5 1 MISLY M]NJ. /RGBERD 28480 H4110 66509
Al EALT0-61001 | 2 1 § H41 1061001
A13 H4110-65102 | 2 1 "04‘\0 HA110-65102
ALl 1004218 3 1 28480 91004218
0380~0016 4 1 aeeon
2 1 4 oonog
4 4 onn00
3 b 1 "fMl?U
0400~ (H]()‘? ? 1 AR2E-IN-ID L 25 IN-GRY-0D 346
Hé 05100952 4 2 EXT . 094-IN-DIA GTL 2 00952
"7 180 2 1 28480 4-1180
Ha 1 7 4 aanno
HY 09050923 & & BIRLGY
H10 14000611 0 3 06915
Hil 14800582 2 1 28480
H13 22000103 2 14 aaoon
H14 00-0107 [ 4 LRI
H1% 00111 2 B Donan
Hié 2000~-0139 4 a aneoo
220001472 9 1 npooo
27 00-~()164 ) 10 aseno
& 7 opnoo
b 1 06000
2 - MALH 0o000 BY
4 3 ~MALH n6eo0 RBY
b 4 ~MACH ah000 BY
2 7 [UGRIXiR) RY
0 1 0addo RY
5 & 0nong FR RY
&b aonoen QY
? & ageon RY
f? i onnon RY
5 1 oneeo FY
TELH0-0423 v 1 2EABD
~043%6 2 b agono
~0003 7 1 onnao
0-004%5 8 @ opoen
00099 2 4 onono
007906 2 2 LG 100 DEG aoenn
00192 b ] 3 1 00 DEG annoo
1 2 28480 2
b 4 JS NE0~-0006
64110-06801 8 1 28480 64110~08801
6411008802 [ 9 1 28489 6H4110-08802
H42 H4110-08803 { 0 1 6411008803
H43 P0-0007 2 1 21%
H44 =203 1 4 [1(“100 ORDER H
HA4% 1] 0476 @ 10 nadoo NRGER RY DES ,R]
HPD 64110 ~04108 | 0 1 284810 6HA4110-04108
mMP 1 6411004102 | 4 1 26480 6411004102
MP2 506 2 [ 1 28480 G061-1992
mP3 411004106 | 8 1 28480 6411004106
MP 4 64110-04109 | 1 1 28480 654110-04109
MP 40401810 2 1 PEAB0 40401810
MP 6 1400~ 4 1 0.270-1IN SERRATED
MP7 H040-72 i) 1
MP g ] 8 1
MPY 1 1
MP10 8 1 ?,848[] VAR MO
M1l 40401813 ) 1 20480 4040-16813
M2z HALN0-00602 |1 1 6HA110-00602
mMP 24 64710 2 2 24§ 6411004107
I 647110 9 COVE oL 28480 6411004107
MP26 1450 @ 1 LENS CAP AMB-TP L 28-DTA PRL SNAP-TN 07416 CLF 280 ATP

See introduction to this section for ordering information

6-10
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Table 6-2. Mainframe Replaceable Parts List (Cont’d)

Replaceable Parts-Model 64110A

Reference HP Part |c P Mfr
: A ription Mfr Part Number
Designation | Number |D Qty Descriptio Code be
MpR7 1 2 CLAMP
MP28 1 CL.AMP
npP2e 7 1 3 K ;
M 30 6411001205 | 2 1 l(l\'ﬁl KE HA41) 0~ 01"(\
MP 31 6411001218 | 7 1 BRACKE 64110-01218
M 32 4040-1816 8 1 40401816
MP33 4330~ 1(]07 4 1 A330-1057
MP34 4040-18 ) @ 40401814
MP3S 4040- b I 4040-1814
MIP36 ] & 2 ~GORNER G020-8837
MP37 b ‘()RNl R
MP38 3 9 1 1L.D b
MP 39 lw(Hl(J 001070 | S 1 H4110 00101
MP 40 40401817 9 2 CARD GUY 40401817
M a1 ? 40401817
MP a2 8 1 4040-180 ﬂ
MI?43 H5020-88059 8 1 5 3
MP 44 40401809 2 1 4040~ 1”(1‘)
MI? 45 H4110-00800 | 9 1 H4110-00507
MP 46 &411(] *(H),)\H 1 1 641100003
M 47 & 1 HAL1L0-02000
MP 48 2 H411 001206
M 49 HA4110-0
MPE0 1 71811
Hl’ 1 1
P‘) 2 1
1
1
1 ROARD
MPS6 1 64100 03
MIP57 1 STRAP H41) 00 i
MPSS 1 64110
MP 59 1 64110
MP 6O 1 40401807
M7 61 1 4040
MP62 1 7121-1
MI? 63 7 1 KEYROARD Ha1l
MP 64 i 9 1 5044 202
MI?66 641100 41 10| 4 1 VOLTAGE HA110-041110
MP &7 H4110-01202 | @ 1 AY DRIVE H411 001202
V1 2090-0049 0 1 TRUN CRT 20900049
Wil 81201378 1 1 3 3-CNDCT 3480 B1P0-1378
w2 6411061601 | 8 1 480 6411061601
W3 6411 61602 | @ 1 28480 HA110 616072
W4 6411061604 | 1 1 283480 6411061604
Wit 6411061614 3 1 l.lbllR L[(HT ”84‘)0 6H4110-61614

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-3. A1 Power Supply Replaceable Parts List

c HP Part |c s Mfr

Reference 5| Qty Description Cod Mfr Part Number

Designation | Number ode
Al 64110-62601 1 POWER SUPPLY ASSEMELY 28480 H4110-62601
AlAal HA110-66%11 1 9 1 PRIMARY BOARD AGSEMELY 28480 4H4110-66511
A1AZ2 64110-66513 | 1 1 ROARD ABBEMELY, +5/-12 28480 H41 1068 X
A1A3 6411066514 | 2 1 -3/ -5 284810 &H4110-66514
A1A4 L4110-66512 10 1 INTERCONNECT 28480 6411064 o4
A1AS bH4110-62701 1 1 H4110-H2701
ATR1 3160-0339 1 2 FAN-TRBAX 92%-CFM 95/128V 50/60-HZ 3600339
A1R2 31600339 1 FAN-TBAX 969-0FM 957128V 50/60-HZ J16H0-0339
ATF1 21100342 1] 1 FUSE 8A 250V NTD 1.,28X.,2% 1. 791 314008
ATH13 2200-0103 2 13 SCREW-MACH 4~40 7 ano90 ORDER
ALH1? 2200-0165 b6 4 440 nooon ORDER
ATH22 2360-0115 4 8 | 00000 (ORDER
ATH23 2360~0117 & b SCREW-MACH noaop ORDER
ATH32 2360-0436 2 8 SCREW-MACH 00000
A1TH37 25100192 b 4 GCREW-MACH 8-32 | 25-IN-LG 100 DEG (R LN]
AlHE4 21100569 3 1 Fu COMPONENT NUT; THREAD M12.7 28480
ATHG6S 2200-0109 8 3 SCR CH 4-40 438 G PAN- gaooo
ATHb6L 22000167 8 2 SOR ACH 440 3] 82 D 00000
A1THA7 23600210 0 8 SCR T YO 0¥ IN=-LG B2 DEG 6noon ORDER
A1HAE 2360-01862 1 4 SOREW-MACH 632 ,312-IN~LG 82 0000 ORDER BY DESCRIPTION
AlLH6Y 3160-0329 ¥4 £ FASTENING CLIP 390 IN WD RY 20480 E1H0-0329
ATMP12 21100565 9 1 FUSEHOLDER CAP 124 MAX FOR UL
AIMP13 21100566 0 1 FUSEHOL. EXTR POST 124 250 V
ALMP14 H4110-01207 | 4 1 BRACK USE
AIMP 1Y 6411004101 3 1 CUR-LOW VOLTAGE 28480 bH4110-04101
ALMP16 H4110-01201 | 8 a BRACKET~FAN 284810 HA4110-01201
ALMP17 64110-01217 | 6 1 BRACK RONT 28460
AITMP18 H4110-23703 | 1 1 SHAF XTENSTON 23480
ATMP19 64110-01216 | 5 1 BRACE~POWER KODARD 204810
ATMP20 S5020-8837 b d STR ORNER 284810
ATMP21 S020-8837 b STRUT ~CORNER 2480
ALMP22 0183023201 | 3 k3 SHAFT-COUPLER 28480
APl 12%1-3168 1 1 CONNECTOR SB-PIN F POST TYPE 21480
Alwl 64110~61603 | 0 2 CABLE~FAN 28480 HA4110-61603
AlW2 6411061603 | 0 CARI. FAN 28460 £4110-61603
ATUW3 bH4110-61611 | 0 i CABLE~POWER SUPPLY 28480 HA110-61611
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Replaceable Parts-Model 64110A

Table 6-4. A1AI Primary Board Replaceable Parts List
Reference HP Part |c Q oo Mfr
gy t Description Mfr Part Number

Designation Number |D Y P Code

A1A1 HA110-66%511 | 9 1 KROARD ASSEMRLY-PRIMARY 28480 641 10-66G11
A1A1ABT 6411001213 | 2 1 BRACKET-SWITCH ASBSEMBLY 284010 6411 0-01211
AlALCT b 1 FﬁPﬁCITUR -FXD 147 +-1 0% 1UUUDC CER 01&0*48{4
ATALC2 7 ]
A1ALCH b 5 g
A1AICA 8 3 PO20M2
A1ALICE 8 150D2 HXR0R0A
AlLAICS ) CTUFE -20% S0UDC CE

A1ALCY ) CIUF 0% H0VDE
ALAICS 2 1 lﬂUOPF 1000DC
ALALCY 7 S0VDC O 20420
AlLAICTO 7 S0UDE 204830
AlALICTL ) 1 CAZUF+-10% 35VUDC TA H6289
AlLAICI2 1 2 A4700PF 5% S0VDC C
ALALCTE 7 % OSB0VDC
ALAICTA ) 0% 500UD0
ALALCLYS 8 Tl 0% 200DC TA
ALAICTS 0160-4554 7 COLUF e 4 S0VDC CER 8
A1ALCT7 01604811 @ 2 OPF 100VDEC 0140~
ALAICIS 01604625 3 2 1500PF % 100VUDC 01460-4
A1ALICTY 3 100VDC 0160-4
ATALIC20 b CJAUF 480 014058
ALAIC21 2 2
2
& 4 4 [ Al

AlTAICZ24 b 200UDC AL 0180- 3040
ATATCZ2E 0160~ 404H 4 1 PEOVAC IRME ) CO6ES PME 271 M
ALTALIC26 01605347 g 4 1. 0UF 400UNC 28440 0160-5347
AlALC27 0160 1 1 1. 0UF 250VDE

ALALC28 0160 8 1.0UF 400UDC

ATAIC29 0160- 8 1.0UF 400UDE

ATALICE0 0160~ 8 1. 0UF 400VDC

A1ATCE 1160- 0 1
ATAIC3R 0160- 1

A1AIC33 0160- 4
Al AIC34 01604557 0 2 207 HoVDC CER CACOAX7RIDAMDG0A
ATATC3S 01800374 3 1 lAPﬁFT1UR FXD XUUF+ -10% 20VDC TA 150D106AZ020R7
ATALC3A 0180-2946 ? 1 CAPACITOR-FXD 330UF+50-10% 35VDC 26480 01802944
A1ALCEY 0160-4557 0 CAPALCITO XD JIUF +-20% 50VDC 16299 CACTAXZRINAM0G0A
ALAICR1 1901-0050 3 3 > 80v 20480 19010050
ALALCRZ 19010050 3 f@ov 26 1201-00%
ALAICR3 19201-00%50 3 M 211 AV 19010050
A1ATCR4 1906-02224 3 1 BRDL hUUU MD 506
ATALCRS 1901-0029 &b 2 CT A00V 750MA DO-29 19010029
A1ALCRG 19010029 b PWR RECT &00V 750MA DO~ 1901-0029
ALAICR7 19206-0051 4 1 W RRDG 100V 1A 190 6~00%1
A1ALCRS 1706-0006 @ 1 BRDG 400V 1A VE48
ATAIDST 19900685 7 1 LED-LAMP LUM~INT=200U0CD 284130 HLMP ~6620
ATATHIL 14“0“0’49 0 TIE 16363 PI‘IM -3
ALATHLA 1 b ~MACH 4~ 40 00000

AlALTHLS 4 ACH 4-40 0no00o

ALATHS0 0 LK EXT T N 20480 ‘ -
ATATHET 8 LK INTL T NO, 10 28480 ,190 UUll
ATATHE2 5 3 ,—DFLNFHAM =~40=THD . 094~TN- 20430 ’900 0001
ATATHS4 2 2 GoPAN - aneon

ALATHES 3% 2] 1 G PAN “HD~P 07 N0

ALATREG 0-0001 G 1 ~THK noonn

ALATHE? 0-0128 7 4 PAN-HD-POZT 00000

ATATHES 00239 7 5 8 L A7-IN-ID . C IN-0D
ATATHSY 1-0013 4 1

ATATHY 3 G-0100 8 1
ALALT1 3 1

ATATIR & 2
ALALYS b

AlA1T4 @ 1
ALATLA 2140-0254 2 1 INDUCTOR 430UH 104 ,6DX1.,6LG 28480 21400254
ALATHMP3 1400-0082 @ 1 28480 1400-0
ATAIMPA 19700083 7 K 284820 19 00
ALAIMPS 12050445 1 : 2RA480 1P05- 0440
AlALIMPS 120%5-0373 1 HrﬁiHlNK n-220 13105 HOZ0R-TT

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-4. A1A1 Primary Board Replaceable Parts List (Cont’d)

c P Part |c L. Mfr

Reference H o| Qty Description Cod Mfr Part Number
Designation | Number ode

AlAIQ1 1 1 TRANSISTOR NPN SI PD=350MW FT=300MHZ 04713 2N3904

ATATIQR 3 2 1 TRANSISTOR PNP SI PD=310MW FT=2%50MHZ 28480

A1AIQR3 18540827 1 2 TRANSISTOR NPN ST TO-220AR PD=100W 04713
AlALG4 18540827 1 TRANSISTOR NPN SI TO-220AE PD=100W 04713 MIE-13009

ATAIR1 07570438 3 7 RLHT‘TUR S,11K 1% 1254 F TC=0+-100 24546 C4-1/8~T0-5111~F
ALAIRZ 07570280 3 4 1K 1% 0+-100 24546 C4-1/8-T0-1001~F
ATAIRS 07570280 3 1K 1% 0+-100 24546 C4-1/8~T0~1001~F
ATAIR4 07570280 3 1K 1% C=0+-100 24546 C4-1/8-T0~1001~F
ATALIRS 07570279 0 1 316K 1% .12%5W F TC=0+-100 24544 C4~1/8~-T0~3161~F
ATAIRS 07570462 3 1 RESISTOR 79K 1% 125W F T 24546 C4-1/8-TO0~7502~F
A1AIRY 07570442 9 1 R&ol STOR 10K 1% .125%W F T 24%46 C4-1/8-T0~-1002~F
ATAIRE 07570438 3 S5.11K 1% J125W F TC=0+-1010 C4-1/8-T0-5111~F
A1AIRY 07%7-0346 2 1 10 1% . 125W F TC=0+-100 1/8-T0~10R0~F
ALAIRTO 0698~3430 5 1 21.% 1% A25W F TC=0+-100 ~1/8-T0-21RE~F
ATAIRTT 0698-3161 Q 1 A8.3K 1% L125W F TC=0+-100 04-1/8-T0-3832-F
AlAIRIZ 0757-0439 4 2 U 6.81K 1% L 125W F TC=0+-100 C4-1/8-T0~6811~F
A1AIR1E 07570438 3 S.11K 1% L 12%5W F TC=0+-100 /8-T0-5111~F
ATAIR14 757-0438 3 S.11K 1% . 128W F TC=0+-100 ?4546 » /8-T0~5111~F
ATAIRLE 07570438 3 H.11K 1% J12%W F TC=0+-100 24546 C4-1/8-T0~5111 ~F
ALAIRTS 07570280 3 1K 1% 1256 F T 24546 Ca-1/8-T0-1001~F
ATAIRTY 0698-6450 5 1 208K 1% 128w F 28480 0698-64%0
ATAIRLB 0698-8961 7 1 Q09K 1Z . 28480 06988961
ALAIR1Y A7-0437 4 &H.81K 1% . 125W 24544 C4-~1/8~T0~6811~F
ATAIR20 07570463 4 1 B2.5K 174 1286 F TC=0+-100 245446 C4-1/8-TO~8252-F
AlAIR21 01698~-3159 G 2 261K 1% 1256 F TC=0+-100 24544 C4-1/8~T0-2612~F
ATAIRZ22 0698~3159 5 261K 1% . 125W F 24544 CAa-1/8-T0-2612~F
ATATR23 07 ) 4 2 F.01K 1% L1258 F T 24% C4-1/8-T0~301) ~F
ATAIR24 0757-0273 4 3.01K 14 128W F =0+-100 24546 C4-1/8-T0~3011~F
ATAIR2E 07570438 3 011K 1% L1286 F TC=0+-100 2470 C4--1/8-TO-5111~F
ALAIRR2A 07570289 2 1 13.3K 1% 125W F TC=0+-100 19701 MFAC1/8-T0~1332~F
ATALIRZ7 07570417 8 2 G622 1% 1254 F C=04+-100 24546 CA4-1/8-T0~5862RF
ALAIR2EH 0757-0417 8 562 1% 1256 F +-100 C4-1/8-T0~562R~F
ATAIR2Y 07610014 0 2 180 5% 1W MO T 200 28480 07610014
ATAIRI0 D761~-0014 1] 180 5% 1W MO TC=0+-200 28480 0761~-0014

ATAIR3L 07570367 7 K 100K 1% .5W F T =100 284810 0367
ATAIR3ZZ 7 100K 1% ,5W F T 100 28480 ~0367

ATAIRZ3 0698-3618 1 1 82 S% 2W MO TC= 27167 2-T00~-82R 0T
ALAIR34 07570394 1] 2 17 1250 F 24546 24-1/8-TO~51R1~F
ATAIREE 0757-03%4 0 1% 128W F 24546 C4-1/8~-TO0-51R1 ~F
ALAIRZS 0698~3432 7 1 26.1 14 1254 F 03888 PMESS-1/8~T0-26R1~F
A1ATREY 07%7-0428 1 1 1.62K 1% 12540 ¥ 7 24546 CA4-1/8-T0~1621-F
ATAIR3Y 07570438 3 S.11K 1% 24546 C4-1/8-T0~5111~F
ALTALIRT1 08370215 4 od 15454
ATAIRT2 0837-021% 4 L 15454

ATALIRT3 0B37-0172 o4 1 THERMISTOR D 1%454
ALTAIRVT 08370120 0 2 VARIGTOR~130VA0L 4830

ALALIRV2 08370120 0 VARISTOR-1 30VAL 480 0837~ 01“0
ATALSG1 1970-00%50 8 2 SURGE V PTCTR 28480 19700050

ATALSG2 19700050 i1 8 vV PTCTR 2480 1970-00%0
ATAITI 100-4192 2 1 ~RALUN 28400 2100~ 419

ATALTZ2 2100-2652 G 1 28480 FL00-2652
ATALTE ?100-0417 b 1 POWER 115/230V 48-66HZ 28480 21000417

ALALT4 2100~ 5 2 Jed 28480 100-2659
ATALTS 10 0-2459 2 284810 21002659

ALATTPY 0360-0% 0 3 T POINT PC®R oonoo ORDER EY SCRIPTION
ATALTP2 0 T POINT PCR 00000 ORDER RY SCRIPTION
ATAITP3 0360-053% 1] CGT POINT PCR 00000 ORDER RY DEGCRIPTION
AlAtUl 182604680 2 B8-DIP-P PKG 284U0 1924-0680

AlalU2 1 .49 4 056%
ATATUS 1 s COMPARATOR PRON 8-DIP-P PK( UPC3110

ATALIU4 1 > DRVUR TT INY BN75468BN

AalAatus 1 MU TTL LS MONOSTEL RETRIG DUAL SN74LS123N

AlATUE bl IC 8-DIP-P PKG 218480 1826~0680
A1ATURT 1826~ 9 1 IC V RGLTR TO-220 072673 UA78M120C

ATATVR2 182 b 5 1 IC 78L0%A V RGLTR TO-92 04713% M7 05A0P
ATATVRE 18260847 b 1 TC~RE 02 28480 1€ 5-08347

AlATXU1 12000796 8 B-CONT DIP DIP-SLDR 28480 1200-0796
AlAa1IXU2 1200-0607 4 16-CONT DIP-SLDR 1200-0607
ALATXUZ 1200-0794 8 > 8-CONT DIP DIP 12000796

AlAalXU4 12000607 0 b-C ] [ ] 1200-0607
ATATXUS 12000607 0 # 12000607

ATATXLS 12000796 53 20480 1200-0796

A1A1S1 31012150 1 HUTTFH PB 3101-2150
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Replaceable Parts-Model 64110A

Table 6-5. A1A2 +5/-12V Board Replaceable Parts List

Reference HP Part |c A Mfr Mf

¢ . r Part Number
Designation | Number (D Qty Description Code
Al1AZ HAL10-66524 | 4 1 ROARD ASHEMELY, +5/-12 28480 641 10-66%2

0160-4832 4 & CAPALTITOR D LOTUF +-10% 100VDC 01604832
2 016048 4 CAPACTTOR D L0IUF 107 100VDEC 0160-4832
ALA2CE 0160-4832 4 CAPACTITOR-FXD |, 01UF 10% 100VDC 016048
ALAZCA 0180-294% 8 el CAPACTTOR-FXD 10DUF+50-10% 3HVDC 0160-29
ALAZCEH 01 80-294% 8 CAPACITOR~FXD 100UF+50-10% JHVDC AL .
ALARCEH 01800374 3 3 CAPACTTOR -FXD 10UF+~-10% 20VDC TA 150D1 06XP02 082
A Y-Yelvg 01800374 3 CAPACTTOR-FXD 10U 1HOD106XP02082
ALAREE 3 9 1 CAPAC D 330 Al 0180 P46
3 CAPACTTOR D 10UF+-10% °0UDF TA 150D106XP 02082
1 4 CAPACTTOR-FXD 1000UF+50-10% 10VUDC AL 01802948

0180-0116 1 1 CQPAFTTOR—FXD &, BUF+-10% 3EUDC TA 1EH0DLBIXP O JGRY
01604835 7 1 4 BOVDC CE 0160-4835
0160-4822 2 2 & 100VUDC

01800197 8 2 CaPac 2.2 4 20VUDC TA HX9020A2
0380-0197 8 CAPACTTC 2. 2UF+-10% 20VDC TA 1H0DR25XP020A2

1000PF +-57 100VUDC
COIUF 4107 10000
L 03PUF 0% 200V0DC
COTUF 4107 200UDC P
COTUF =107 100000 CER

0160-0164
01600161
0160-4832

4
0160~ 0164 7
0160-0161 4 1
01604832 4

4 +-10% 100VUDC TER 01604832
1 0-10% 10V0C AL 0180-2948
1 -107% 10VDC AL 01 -2948
1 E i H0-10% 100DC AL 0180-2948
3 4 CAPAPITUN IXD 1UF+-10% 3EVDC TA 150D10SXP035A
3 CAPACTTC Ta 150D1 05X903
3 FAPAV TA 150D105XP035A2
3 3:UDL Ta 150D 0EXP035A2
b 1 100V 104 VIr148x
k4 1 400V 1A VE4$
1901-00% 3 & > 80V 200MaA 1901
901“0050 3 a0y 200MA 1901
1901-00%0 3 8OV 200Ma 1901-00%0
19010050 3 B0V 200MA 19201-0050
1901-00%0 3 5 80V 200MA 1901-00%0
19060239 0 1 45V Z04A G241
ALARCRLE 1901-0028 ki1 7 [ ABDY 750MA 1901-0028
ATAZERTS 19010028 89 400V 750MA 1901-0028
kil 400V 1901-0028
kil 4000 1901-0028
5 [ 400V 1901-0028
1-0028 & 4000 7E0MA 1901-0028

19010028 b1 400V fﬁnhﬁ

1901-0028

19010050 3 a0y 200M8a 7 1901-00%50
1901~0080 3 > B0V 200MA 1901-0050
1901-00%50 3 8OV 200MA 2NG 1901-00%50
19900685 7 1 LED-LAMP LUM-INT=200LCD 28480 HLMP -66210
22000139 4 2 00000 CRIPTION
b 4 agono CRIPTION
2 1 [ 00000 & IPTLNN
0 @ 4 llh ~IN-TD “190 0005
il 2 DRL-CHAM 4 AONIHD 04 TN-THK 2a6H0-0001
5 1 00000
1] 4 00000
kil @ 440 THD 00000 R & FSORIPTION
1 4 - AAE-TIN T 28480
b 4 S(Rhw hACH 4 40 1.¢4MIN“LG PAN-HD-POZY 00000 FSORIPTION
ALAZHTS bt 1 WUTHEX-WAKWR 8- apoon SRIPTION
ﬁlA“H/b ) 1 SHLDR N, & T 29490
7 3 NM NO, 8 17-XIN-1D 28480
& &b LATOR-XSTR NYLON 28480
0 4 GPACER-RND N-LG L 09-TN-TD
0 2 CARLE TIE 062, 625-DIA 091-WD NYL PLTIM~8
4 2 ECTOR 4-PIN M POST TYPE 12%1-319%
4 ECTOR 4-PIN M POST TYPE 1251-319%
1400459 0 2 INDUCTOR 1MH 10% 26480 F140-0
91400459 ] TOR 1MH 10% 28480 1410 ~0458
7 8 1 INDUCGCTOR 100UH 10% 28480 P140-04%57
2 1 INDUCTOR 22UH 10% 28480 PL40-0500

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-5. A1A2 +5/-12V Board Replaceable Parts List (Cont’d)

Reference HP Part |c o Mfr
ererenc 5| Qty Description Cod Mfr Part Number

Designation | Number ode

ATAZMP1 2050219 0 1 HEAT SINK SGL TO- 66~C€ 28480
ALARMP2 1205-0242 9 2 HEAT SINK SGL 28400

A1AZMP3 12050242 9 HEAT SINK SGL T 26480
ALAZMP 4 1205-0373 7 2 HEAT SINK SGL 13103

A1ARZMPY 1205-0373 7 HEAT SINK SGL 13103 bU%OBwTT
AlAZMP & 3103~0038 7 2 SWITCH~THERMAL 28480 31030038
ATARZMPY? 31030038 7 SWITCH RMAL. 28480 F103-0038
ATAZMPH 6411061613 | 2 1 : P REGULATOR 28480 HA110-616173
ALAZMPY H4110-09101 | 3 2 HERMAL BRACKET 28480 H4110-09101
AL AZMP10 6411009101 | 3 ~THERMAL BRACKET 28480 6411 0-09101
AlAZ2Q1 1854-021% 1 2 GTOR NPN &I
AlARR2 G 1 SISTOR NPN ST
ATAZRL 2 RL&I STOR 14.7K 1% .1
A1ASR2 2 & 4, 75K 1%
ALAZR3 b E 2K 1% s ;
ALAZ2RA 2 4, 75K 1% 25N F TC=0+-100 ; -4
ALAZRS 3 b 1K 1% 12%W F TC=0+-100 I4—l/8 TO-1001~F
ALAZRSE 07570444 1 1 1/ A25W F TO=04+-100 G4 L/H-TUW
ALAZR7 07%7-0437 2
A1 AZRE 07570283 &b
A1AZRY 0770280 3 . -
A1A2R10 0757-0437 2 1% 125W F TC=0+~100
ALAZR11 0698-0084 @ 1
ATA2R1Z 0757~ 0437 2

ATAZR1Z 7% 2
ATAZR14 0757~-0428 1 1
ATAZRLS 06990752 ] 2
A1AZR16 8 2 200 ,25% 19761
ALAZR1Y 8 7 2 101K 1% 24546
A1AZR1H 0/a7 0290 ] 1 & 19K 17 1“101
ATAZR1Y 07571094 ? 1 1.47K 1% .
ALAZR20 07570458 7 SL01K 17 2
ATAZR21 0698-321% 4 1 A99K 17 L 12%W F
ALARREZ & 2 100K 17 . 12%
ALARRZ3Z 9 2 10K 1%
ALAZRZ24 3 1K 1% 1 -
ATAZRES b 100K 1% = /BT B0
AL A2RZEH ? 101 1% Ca-1/78-T0- 100“ F
ALAZR2Y 3 1K 1% -
A1AZR2H g 200
ATAZREY 1] 1.,78K ’ﬂﬂRU
A1AZR3D 0698~ 4] 1 39 Hua 27167
ATAZR3 06980093 0 1 10 6% 28480
ATARRIR 07%7-0280 3 1K 1% 24546
ALAZR3Z 07%7-0280 3 1K 1% 240544
ALAZR34 4 1 6.81K 24546 -
ALAZRZG 07570346 2 1 10 1% 24546 C4-1/8~T0~10R0~F
A1AZR3H 2100-2633 ] 1 TOR-TRMR 1K 107 € ADT L-TRN ETH0X102
ATAZR3Y 07570431 b 1 STOR 2.43K 1% . 12%5W 3+-100 C4-1/8-T0-243 1 ~F
ALARETL 31030038 7 SWITCH~THERMAL 20480 31030038
ALAZETR 31030038 7 SUWITCH-THERMAL, 28480 2103-0038
ALARTL ?100-2657 0 1 TRANSFORMER 28480 P00 ~2657
AlAZUT 18260680 G 4 ic 8- 1T826-0680
AlAZU2 18201577 9 1 CMOS NAND QUAD 2-TNP
ATAZU3 18202019 ) 1 ~TRIG CMOG HEX
AlA2U4 1826-0680 5 P PKG 28430
ATARZUS 18260680 ] Ic 8- DFP P PKG ;B480
ALARUL 1826-0680 & 1C 8-pIP-P PKG 28400 18260680
ATARZVR1 7 1 IC V RGLTR TO-22 27014 IMK1F
ATAZVUR2 0 1 R TO-220 04713 2
ATARVRS 0 1 1Ha80
ATAZXUL 12000796 8 4 8-CONT DIP DIP
AlAZXU2 12000638 7 2 14- FUNT nIp D.
ALAZXU3Z 1200-0638 7
AlAZXU4 12000796 8
ALAZXUE 1200-0796 8 12000796
ALARZXUG 12000796 8 ~GLOR 2H460 1200-0796

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-6. A1A3 -3.25/-5.20V Board Replaceable Parts List

HP Part |c . Mfr
Reference 5| Qty Description Cod Mfr Part Number
Designation | Number ode
ALAS HAL10-66%514 ] 2 1 ROARD ABLEMEBLY-P.&S, -3/ 28450 Ha110-66%14
ALA3CT 0140~ 483 4 b lAPA(TTUR FXD L 0TUF -10% 100VUDC
HTAZC2 " 0 4 » ]
ALABCE b & ) & 2R
AlA3Cae 01&0 4‘ 0 CACDAX7RI04M0%0A
ATAZCY 016045 0 CACOAX7RI0AMOS0A
0160 1 ¥4 v
0160 4 100VUDC
01”0”019/ e 4 VDG TA 2
A [ 014044 4 CAPACTITOR-FXD 1000DC 01604832
ATAZCLO 0160- 0 CAPACTTOR-FXD i) CANAX7RI0AMOSE0A
ALAICTL 016058 1 A7O0PF +-5% S0UDc
ALARCL2 01604 4 F -1 0% 100V
ATAZ 0180-0197 8 0% 20V0DC Ta XP020a9
A1AZCL4 01800197 8 ; HIVDE TA XP02002
MLABCLE 0160~0164 7 @ CAPACTTOR - [XD .OSQUF A 1ﬂA 200000 POLYE
ALAICLE 0160-0164 7 CAPACTTOR-FXD ., 03%0F 4“1QA 2000DC POLYE
Alﬁ3f17 0180-2948 1 k2 o ; R XD 1000u & 10VUDC
1 01802948 1 5 1000 +50-10% 10V00
01802949 1 1000LF+ =40% 10VUDC
0180-2948 1 100008 10000 Ul90-394ﬁ
1 109UDC Al 0180-29449
1 10000 Al 0130-2948
Alﬁ3&g6 1 50-10% 10VDC 016802944
A1AZCR4 b & ¥ 0% 200000 G160-015%
ALAICRY b FZ00PF +-107% 200VDC 01600155
ALQKCPG a 2 OUDE 0LAHN-5149
8 oune 0160-5149
3 1 0--10% 10VUDE AL 0180~-2948
ATAZC2Y 01800197 8 Ao2NVDC Ta PAREXPO20AD
ATABLRD 01604808 4 1 100VDEC 01604808
ﬂlﬁ&ﬁﬁl 01 60-4832 4 COTUF +-10% 100UD0 01604832
1604 4 COTUF 0% 100V0D0C G14H0-40%
01 60~482 2 1 1000PF %o1000D0 € 0160482
1604833 5 2P0 10% 100VDC 0160-4
ALAICRY 19060239 0 2
ALABERE 19060239 0 g 3
ALAZCRY 19010919 3 S“PPRFSSON VR M= 28480 ﬂ’ﬂl—ﬂ”l?
AlABERA 19060077 4 W ERDG 400V HA 2480 1906-0077
A1 AICRY 1906~0077 4 Fuw BRDG 400V 54 24480 19060077
ALARCRG 19010919 k3 VOLTAGE SUPPRESSNOR 213480 1901-0919
ATAZH2S 2R60-0117 b SCEREW-MACH 632 PA HD POZY 0n0no
ALAEHT1 0A80~-0111 0 STANDOF ' A 00000
ALAZHT2 0380~0843 ) UT ON 1 00000
ALAZHY S PO-0076 1 - ST LKG 143 TN-THK 2R4R10
AL AZHT 4 2000123 b HURE W NAFH 440 1. 25-IN-LEG PAN-HD-POZT 00000 RIPTION
ALABH7Y 1 2 K-W/LKWR B3R nonoo OR“FR UY thlkIPT[UN
AL AZ Ey & 2 SHLDR ND. 6 280480
ALAIHTY 7 NM N, 8 80
ALAZH7H b @ IR-XSTR NYLON 284810
ALAZTL 4 1 CONNFLTUOR 4-PITN M POST TYPE 26480 1251-319%
A1 A3L P140-05010 a @ INDUCTOR 220K 10% 284480 QLAD-0E00
ATAELE P140-0500 &2 TINDUCTOR 22U 10% 21480 G1L40-0500
ALAZMP VE5~0266 7 4 HEAT SINK SGL - 20
ALAZMP R 0 PO SHK BLK 187 (0
1 1 & 04713
1 1 04713
185 9 2 28480
A1ABRA 1 0443 Y SEAR(
~ALAZR 0280 3 i
ALTABRE 0280 3
ALAZRZ 0449 é 4 20K 1%
ATAARS 0401 0 4 100 1%
ATAZRY 0280 ks 1€ 1%
ALAZRRE 9 4 90.9 1%
ALAZRY 5 2 Q0.9K 1%
ALAZRE id 4
“ALAZRY 3 1
ALTAZRTD b

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts-Model 64110A

. 2
Table 6-6. A1A3 -3.25/-5.20V Board Replaceable Parts List (Cont’d)
Reference HP Part |c Q oo Mfr
: A t Description Mfr Part Number
Designation | Number |D Y p Code
ATABRTY 0/"7 0401 1] RESISTOR 100 1% ,125%W F TC=0+-100 R4544
ALAIRTE 3 RESISTOR 1K 1% .128W F T¢ ~100 24546
ALTABRTZ 5 RESISTOR 20,.9K 1% .125W F TC=0+-100 o
A1AIR14 0757-03464 2 RESISTOR 10 1% ,125W F TO=0+-100 1/8-TO0-10R0-
ALAZRTS 07%7-0400 9 RESISTIR 90.9 1% 12840 F TC=04+-100 C4-1/8-T0~-F0RYF
ALA3R1G 0757-0449 b RESI&TUR 20K 1% 1254
ALABRLY 4 2 [ H.81K 1% 1250 F TC=0+-100
ALAIRTY 3 1K 1% 1258 F =100
ALABRLY 0446 3 3 15K 1% 1250 F TC=0+-100
ALA3R20 7570400 Q@ 0.9 174 125W F TC=0+-100
ALABREZ 07570317 7 1 1.33K 1% 1256 F 14+~-100
3 0757-0449 b 20K 1% . 125W F T 0+-100
07570439 4 H.81K 1% ,125W F TC=0+-100
P757-0283 b 1 2K 1% . 128W F
0698-4020 1 1 953K 1/ L1256 ]
ATAZR27 0757-0400 9 90.9 1%
ATAZRIZ0 07570446 3 19K 1%
ALAIRSZ 0698-6612 1 1 2K
ATAIRIRZ 06984081 4 1 i
ATAIRIZ 0698~5449 0 1
ATARRI4 06984200 4 1 3.419K SWOF TC=04+-100 ES5-1/8-T0~3491R~C
AL AZR3E 0698~-3601 2 @ 10 5% 2 (0-10R0~T
A1ABR3AL 2 S% ~TQO-10R0-T
ALAZRZY 9 2 2 S 119
ALAZR3E 0761-0044 b 2 Y% 07610044
AL AR 3ZY 0/61—0044 b 82 % 1W MO TC=0+-200 0761~-0044
ALABRAD ? ~FXD RES GEN 2 ME S5020-2519
ALAIR4T 3 G117 125 F T - C4-
ALAERA4Z 4 b 1% J125W FOTC ~100 C4-
ALAZRAZ 0/ 570346 2 10 1% .1.JN F oo ~100 C4-1/8-TO0~10RO~F
“A1AIR44 07570346 2 C4-1/8-T0~10R0~F
ALA3R A4 0 ~-0401 0 -T0-101
ATAZR4EH 07%7--0401 0 =101~
A1A3T1 210 0-2658 1 1 3 1002658
ATAZTE 1002656 9 1 TRANGFORMER
ALA3U1 1820~ 1288 9 1 LC DRUR TTL CLOCK DRUR TTL-TO-MOS 1-TNP 04713
A1AZL2 0 5 2 (- A% 4 28480
A1 A3L3 0 COMPARATOR PRON 8-DIP-P PKG ]
A1A3U4 0 COMPARATOR PRUN 8-DIP-P PKG
ALA3US G IL—1I4“4
ATAZUXT 12000607 0 3 S0 28480 1200-0607
ATAZUX2 1200-0638 7 1 SOCK 20480 12000638
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See introduction to this section for ordering information
*Indicates factory selected value




Replaceable Parts-Model 64110A

Table 6-7. A1A4 Interconnect Board Replaceable Parts List

Reference HP Part |c Q . Mfr
. p t Description Mfr Part Number
Designation | Number |D Y p Code
AlA4 64110665121 0 1 EMBLY, P85, INTERCONNECT 28480 L1 10-66512
Al1A4T1 1251-6481 7 1 FCTOR-100 PIN 28480 DEHI-6HA81
AlA4T2 1200~0607 0 1 TG 16~CONT DIP DIP-SLOR 23480 00607
ALALTS 1251-6480 &6 2 TOR~60 PIN 28480 ~6483(0
A1A4T4 12%1-6480 b IR=60 PIN 28480 12%1-6480
AlA4R1T 07%7-0346 2 1 STOR 10 1% ,125W F Ca-1/8-TO0~10R0~F
AlA4R2 06988812 7 1 STOR 1 1% 1284 F T 069B-8B12

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-8. A2 Motherboard Replaceable Parts List

Reference HP Part |c Q ool Mfr
ARy t Description Mfr Part Number
Designation Number (D Y p Code
AR H-A110-66501 | 7 1 BOARD ASGEMEBLY--MOTH ROARD 41 28480 H41 1066501
ARCT 01800094 4 1 CAPACITOR~FXD 100UF+7%5-10% 25VD0C Al H6H289 3001076025002
AZHBO 1400-024% 0 1 DTIE 062~ 625%-014 L 091-KD NYL D3B3 PLTIM~8
8 1 28480
3 7 26480
3
3
3
3 .
3 INT/ROW 2
3 E T/ROW 2-ROWE (
1 1 CONNECTOR 3-PIN M POST TYPE 28480
3 1 INDUCTOR 430UH 10% 6DX1, 616G 28480
7 8 THREADED INSERT-NUT 4-40 ,042-TN~LG STL 26480
3 2 . 28480
2 @
7 1 196 1%
3 1 130
3 1 2.2K
0 7 0oonn BY
1) jooon "y
0 ( annno ORDER BY
0 TERMINAL POENT PR ponon OROER BY
0 TERMINAL POINT PCR onnng ORDER BY
ARTP & 0 POINT PCR aooon0 ORDER BY
ARTP7 0 POINT PCR 00000 ORDER RY
1810-0288 b 3 1810-0288
18100268 b6
18100268 b
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See introduction to this section for ordering information

*Indicates factory selected value




Replaceable Parts-Model 64110A

Table 6-9. A3 CPU/I0O Board Replaceable Parts List

Reference HP Part ¢ Qty Description Mfr Mfr Part Number
Designation | Number |D Code
A% H4110-66%07 | 3 1 BOARD AGBEMRBLY-~ CPU/T, 0, 28480 bH41 1066507
9 40 CAPACTTOR~FXD . 01UF +80~20% 100VDC 20480 0160-205%
9 CAPACTTOR-FXD , 01UF +80 100UDC 01AH0-20%%
9 CAPACTTOR-FXD , 01UF +H0-2 100VDC 0160-20%
9 CAPACTTOR-FXD L 01UF +80 % l1oo0vpe 0160-20%5%
9 CAPACITOR-FXD ,01UF +80-20% 100VUDC 01602055
9 CAPACTTOR-FXD L 01UF +80-20% 100VUDC 0160-205
9 CAPACTTOR-FXD , 01UF +80-p 100VUDEC 0160 ""’(1'21‘\3
9 CAPACTTL XD 01UF 480 4 100VDC N1hH0-2 "]
9 CAPACTTOR-FXD L 01UF +80 L 100VDC 0160-205%
b4 CAPACTTOR-FX0 , 010F +80- 100VDC 0160-205%
9 CAPACTTOR-FXD , 01UF 100VDC
9 IR-FXD  01UF 100VDC
A3C13 9 CAPACTITOR-FXD | 01UF 100UDC &
A3C14 01602 9 AUTTOR-FXD | 010K 100VDC 0160~ "'()»!'5
ARC1E b 3 CAPACTITOR-FXD 22U0F+-107% 15UDC TA 150D226X90 1502
0160~ 9 CAPACT DU EB0-20% 100VUDC CER
0160-20% 9 carac CO1UF +80- 100VUDE CER
01602 9 CAPA COTUF 480 100VDC CER
01 60~ 9 CAPA COTUF +80-207% 100VDC CEFR
016020 9 CAPACT COTUF 4800 100VUDE CER 0160-20%%
0160~ 9 LU 100VDC 01602055
0160 @ COTUE 100V00C 0160-20%%
01 60 9 01U i 100VDEC 01602055
0180 01‘7'7 8 1 CTTC 2. 2UF+-10% "UUD( TA JOD:. =X90 NAR
ARC2YH 01 60-2055 9 CAPACTTOR-FXD , 01UF +80-20% 100VUDC CER
AJZCEH 4 CAPACTTOR-FXD . 01UF +80-20% 100UDC 0160-205%
2K 9 CAPACITOR-FXD ., 01UF +80 100VUDC 01602055
@ CAPACTTOR-FXD . 01UF +80 100VDC 0160-205%
«‘SLZ‘? 9 CAPACTTOR-FXD |, 01UF +80 L 100VUDC 016020
“a3C30 @ CAPACTTOR-FXD |, 01UF 4802 100VUDC 0160-20%5%
AZC3L 9 CAPACTITOR-FXD 2 100VUDC CER 016020
A"ff.ﬂ 2 9 G 4 100VUDE CER 2
33 b ~10% 15900 TA
234 0180-0116 1 1 VDG TA
A03E b HUDC T .,.39
A’ﬂ.m’)b 9 SATUF 480 2 100VDG 28480
9 COTUE +80- 100VDC 0160 ¥
9 CAPALTTOR-FXD L 01UF +80 100VD0C 0160-20%55
9 CAPACITOR-FXD , 01UF L 100VDC R 0160~20%5%
9 CAPACLTOR-FXD L O1UF 100VDC DER 0160-20%%
9 CAPACTITYOR-FXD L 01UF +80- ’"U% 100VDC
9 CAPACTTOR-FXD ., 01UF 100VUDC 3
9 CAPACITOR-FXD 0'“” 100V00 0160-2055
v Caprac 20% 100VDC 0160-20%5
0160-2308 5 1 CAPACT % 300VUDC MICA 01602308
[)133(]-‘-(]3(19 4 1 CAPACTTOR-FXD 1T0VLC TA HorBYy 1H0DA7SX001 0A2
0 3 (‘N‘"(v\( ITUP KD L 7 J300VDC MICA DMIEF31T0300WV1CR
0 4 Z00VDC MICA DML1E F"’S?‘l]ﬁ:ﬁo(lUVZ\CR
0 3‘?()|:'F JH0UDC T DHl Q1T0Z00WVICR
9 COTUF 80 %o100UDc 55
7 ki P 1 MALE PLUG ~0182
7 P11 MALE PLLG -0182
7 TOR-R & P 1 MALE PLUG ~0182
4 1 PROGRAM HEADER -01%3
7 CONNECTOR-R & P 1 MALE PLUG 0182
7 CONNECTOR-R & P 1 MALE PLLG 28480 -0182
AEH7G & 1 ATOR-XSTR NYLON 284610 A0S0-0791
AIHEBS 3 7 K-W/LKWR 4-40- D L 094~TN-THK anoon OROER RY RIPTION
AEHEY 20 0 1 SEREW-MACH 440 375 G PAN-HD-POZT onnoo ORDER BY DESORIPTION
A3H 81510013 1 FTINE WIRE
(3§ 9 1 CONNECTOR Z-PIN M POST TYPE ~AEAR0 12%1-4388
A3l 9140-0112 2 1 INDUCTOR R SH-MLD 4,70 10% 28480 Q1400112
12050328 4 1 HEAT SINK SGL PLETC-PWR-LEH 204R0 12 0338
NY\2H-H7908 | 8§ 1 GASKET-BPC ”’8490 0982567908
: 1480~0116 B ¥4 PIN-GRY L 062-IN-DITA ST 14800116
fUAMP 4 1480-0114 8 PIN-GRY .0 = ST, 1480-0116
HAMP Y H040-6069 4 od EXTRACTOR- 5040-6069
H040-6069 4 G040-6069
12000844 7 il A L. PLATE 1200~0844
1200-0847 ] 1 DIP-SLDR 1200-0847

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-9. A3 CPU/IO Board Replaceable Parts List (Cont’d)

oo f
Reference HP Part \c Qty Description Mfr Mfr Part Number
Designation | Number |D Code
AZRT 5 3 619K 1% 19701 MFA4C1/8-T0-6191~F
K. 5 619K 1% 1258 F 7 MFAC1/8-T0-6191~F
3 ] 1K 1% J128W F TC C4-1/8-T0~
5 1 261K 1% 25 3 C4-1/8-T0
S b, 19K 1% MFAC1L/8-T0O - 61“1 -F
AZRG 8 1 ~TRMR 200 10/ C TOP-ADT 1-TRN 9100 3°1?
AAR7 51 1 } 209 1% F TC=0+-100
AZRE B 1 R 1% FoTC=04+-100
AARY 7 2 H.01 1% 1258 F T +-100 OKHHH
AERTO 7 2 S.62K 1% 1254 F TC=0+-100 24546
ABR1Y 7 DR 26.1 17 . 125W F T
AZR12 7 . 62K 174
AZR1S 3 2 383 174 . 04"1/8 T0-3
ABR14 ( 3 K 1% .1 C4-1/8~T0~1001~F
ABR1E 07570280 3 1K 1% CA-1/8-T0-1001~F
A3R1L N7E7-0280 3 1K 1% =1/8=-T0~1001~F
ABRLY 7 3 1K 1% 1/8-T0-10 F
AAR1B b 1 20K 1% =1 /8=T0-2002~F
ABR1Y 3 383 1% =1/8-T0- F
AZR20 4 1 RO10K 1% l4 1/8-T0-1002~F
AA51 8 1 SWITCH-PR SPDT MOM 024 20VAC 28480 31012138
ABTP 1] 17 C POINT PCR 0poono BY D CRIPTION
AZTP2 0 . POINT PCB 0nono BY D »(RIPTIUN
ASTE4 0 ERMINAL NT PCE poooo RY
ABTPH 0 TERMINAL POINT PCR 00000 RY
AZTP & 1] TERMINAL POINT PLCR 00000 BY
ABTPY 0 YkRMlNGI POINY PCR 00000 RY
A3TPY i} T POINT PCE onooo BY
AZRTPY 0360~ 0 POINY PCR o0ano RBY
AZTI10 0360053 0 POINT PCR anoo0 vy
AZTP 1A 03600535 0 POINT PCE 00000 RY
AITP12 03600535 0 POINT PCR poooo BY
ABTP13 03600535 0 POINT PCE ononno RY
AJZTPLE 026H0-0535 0 POINT POR o0pong ryYy
AZTP16 0360~053% 0 POINT PCR 00000 BY [
ARTP1Y7 03600535 0 POINT PCR npooo RrY IPTION
ARTP18 03600535 0 PCR 00000 RY SRIPTION
AZTP1Y 03600535 0 " PCHR oooon RY 3
[N 3 4 I
ABLIR b o4 P MULTI-VA ]
ARUZ b6 MULTY 1810-0519
A3L4 3 726 MC2448 0.
A3US 4 07263 MC3448AL
5U6 '?0—1343 1 2 3 AND TPL 3 01295 SN74LS15N
1197 9 2 5 NAND GUAD 0129% EN7ALS00N
9 5 NAND Quap SN741.500N
4 1 1816~1092
ABUL0 7 Fed NTR BIN DUAL 4-RBIT 74 8393P0C
U111 3 9 TC DRUVR LINE DRUR 0OCTL SN74L.8244N
Bule 3 2 [C DODR TTL LS 5 “TO-8~LINE F~INP HN741.5138N
8 13 3 DRVR T . DRVR CCTL 8N74L8344N
ABRUL4 2 7 1.5 OHM X 9 210A15
A3 3 NE DRVR NCTL 74L“”44N
AZULL 2 NETWORK~RES TP1.9K OHM X 9 10415
AZLLT 8 3 S D-TYPE POS-E =TRIG BN74874N
AR 1 1 HEX 1-INP GN741. 504N
A3 3 RUAD &l MCR4484A1.
ABUZ0 8 1 XCL-0R GUAD 2-INP 01295 HN
A2 2 10-51P1,5%K OHMM X 9 01121 "IUAIJ
AZU22 3 DRUR TTL. = DRUR OCTL 012 SN74L.G244N
AZRT 1 ] R TTIL. DRVR OCTL o1 SN741.8240N
ARU24 &6 2 TTL L » COM SN74LS273N
AZLRS 3 TC DRVR TTL . SN741.5244N
ABU26 2 3 IC DCDR TTL =T (- LlNI puAlL. 2-INP SN741L.5139N
ARUZT 1 91298 SN74L8240N
ARU2Y 3 01295 SN74L.5138N
ABL2Y 4 1 28480 5061-3011
AZRU30 3 2 OR QUAD 2--INP 01295 SN741.832N
R 2 ~BIP1VEK OHM X 9 1121 2104152
ABU32 9 2 TOTTL LS SN741.5112AN
AZLEE 8 ) LS X : SN741.8746N
u34 g & 1 5 NOR QUAD 2-INP BN741L.502N
] 0-120% 0 1 LS AND DUAL 4-INP IN
1Aﬁ6-0004 0 1 IC-PHT CHIP

See introduction to this section for ordering information
*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-9. A3 CPU/IO Board Replaceable Parts List (Cont’d)

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number (D Code
A3U37 1820-1208 3 1IC GATE TTL LS 0129% GN74LS 32N
ABU3B 1820-1199 7 1 IC FF OTTL LS 3 ~TRIG COM 01295 SN74LS175N
A3U3Y 1810-0276 2 NETWORK-RES 10-SIP1.5K DHN X 9 01121 2108152
AZU40 1820-2206 3 2 IC MISC TTL LS 01295 GN74L.S640N
A3U41 1820-1112 8 IC FF ITL LS D-TYPE POS E~TRIG 0129% HN74LS74AN
A3LIA2 181002 2 NETWORK~RES 10-61IP1.8K OMM X 9 01121 210A152
A3U43 1H° —“0?4 3 IC DRVR TTL LS INE DRVR OCTL 0129% GN7ALS 244N
A3U44 8 2 NETWORK-RE IP10.0K OHM X 9@ 01121 210A103
A3L4S 3 IC DRVR NE DRVR 0OCTL 0129% HBN74LS 244N
AZU4G lﬂlﬂ 0276 2 NETWORK~RES 10-81P1,5K OHM X 9 01121 210A152
A3U47 1B20-2206 3 IC MIBC TTL LS 01295 SN74LS640N
A3U4B 64110-10006 [0 4 | ROM 1 64110-10018
A3UA49 64110-10007 |1 ROM 3 64110-10018
A3US0 64110-10005 |9 ROM 2 64110-10018
A3US1 64110-10004 |8 ROM 0 64110-10018
AZUGR 1810-0280 7] NETWORK~RES 10-8IP10,0K OHM X 01121 210A103
A3US3 1620-2024 3 IC DRUR TTL LS LINE DRUR OCTL 0129% SN741.8244N
A3US4 1820-1730 b ICFF TTL LS D-TYH ( A 0129% SN74L8273N
ABUSS 8 IC FF TTL LS D-TYPE POS ~TRIG 01295 GN7ALS7AAN
A3US6 8 IC FF OTTL LS D-TYPE RIT 01299 SN74L.574AN
AZUS7 8 IC FF TTL 8 D-TYPE P 01298 SN7467 4N
A3LEH 2 IC DCDR T1l LG 2-T0~4- SN74L5139N
ABUS9 3 106G GN74LS15N
AZLLD 2 1 IC BA HL ‘3 NOR QUAI) e
ABUL1 4 1 IC MV TTL LS MONOSTEL R DpUA
AZV62 9 FOTTL LS J-K NE [
ABUL3 7 TTI.
A3L64 1820-1112 8 TTL LS SN? LS/4hN
ARULE 1820~0693 8 IC FF TTL 8 D-TY POS- . GN74574N
ABUbE 1e10 0278 4 1 NETWORK-RES 1 IK OHM X 9 21 0A332
A3UL7 3 2 IC DCDR TTL LS 2-TO~4-LINE SN74L.8139N
A3U6E ? 1 TC GATE TTL LS NAND DUAL SN7ALS20N
AZULY 18’0 1917 1 IC BFR TTL LS LINE DRUR OC HBN741.85240N
A3U70 1R£0 1917 1 IC BFR OTTL LS LINE DRVUR 0CTL SN741.5240N
A3U71 8 2 IC LOH TTL LS D TYPE 00T, HN741.5373N
ABU72 8 IC LEH TTL LS SGN74LS373N
A3U73 3 1 IC DODR TTL & 5 GN7461 30N
A3L74 1 IC BFR OTTL LS 01295 SN74LS240N
ABU7S 9 1 IC DODR TTL 8§ 2-TO-4~LINE DUAL 2 01298 SN745139N
A3U76 1 1 IC BFR TTL NAND INp 129 GN7437N
A3RU77 3 IC DRVR TTL LS L DRVUR OCTL 0129 HN74L.5244N
A3U78 b 1 TC SCHMITT-TRIG TTL LS NAND QUAD 2-1NP 01295 SN74L81 AN
ABU79 9 1 IC DRVUR TTL CLOCK DRVUR TTL-TO-MOS 1-TNP 04713 MMHO0 2601
AJZVR1 18260393 7 1 IC V RGLTR TO-220 L.M317T
ABXE1 7 4 " SKT
ABXE2 7 HKT
ABXES 7 [ SKT -
ABXEL D 12511556 7 SKT . 018~IN~
A3XE11 12611556 7 GKT L, 0218~TN-~ 1251-15%56
ABXU1 12000607 0 " DIP 00607
A3XUR 1200-0612 7 2 DIP 0-0612
ABXU3 1200-0612 7 - DIP 00612
A3XU4 1200~0607 0 nIp 1200~0607
ABXUS 1200-0607 0 - DIp 1”00 -0607
AZXU10 1200-0638 7 1 - DIP :
ABXULY 1200-0607 0 nip
ABXU22 1200~063% 8 11 - DIP
AZXLIRS 1200-0639 ] DIp
ABXU24 12000639 2} DIp A
ABXUZS 1200~0639 8 nip ’U4Bﬂ
ABXLI40 12000639 a IR 28480
AZXU43 1200~-0639 3 nip 28480
AZXUAS 1200-0639 8 DIp & -0
A3XUA47 12000639 8 e DIP 1200-0639
AZXu4B 12000541 1 4 o °4 CONI DIP 12000541
AZXL4? 1200-0541 1 24-CONT DIP 1200-0%41
AZXUE0 1200~-0%541 1 s 24 NT DIP 00541
ABXUST 12000541 1 C 24--CONT DIP 0~-0%541
AJIXUG3 1200-0639 2] L 20 FUNT DIP 01-0639
AZXLIGS4 12000639 &) nIp 1200-0639
AZXUG6L 1200~-0607 [ DIP 1200-0607
A3XU74 1200-0639 8 [ DIP 200-0639

See introduction to this section for ordering information

*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-10. A4 Keyboard Replaceable Parts List

eference HP Part |c P Mfr
Referenc 5| Qty Description Cod Mfr Part Number
Designation | Number ode
A4 6411066502 | 8 1 ROARD ASSEMELY-KEYBOARD 282480 6411066502
A4 01602055 9 4 CAPACITOR~FXD . 01UF +80-20% 100VDC 01602055
A4C2 0160-2055 9 CAPACTTOR-FXD . 01UF +80-20% 100VDC g ]
A4C3 0180~-0309 4 1 CAPACTITOR-FXD 4,7UF+-20% 10UDC TA 1500D475X001 042
A4CA 01602055 9 CAPACITOR- D L 01LF +80--207% 100VDC 01602055
A4CS 0160-2055 9 CAPACTITOR-FXD ,01UF +80-20% 100VDC
A4CH 0140-0199 6 1 CAPACTITOR~FXD 2402F +-5% Z300VDC MICA
A4H70 " 0624-0270 0 2 SCREW-TPG 2-32 ,25~IN-LG PAN-HD-SLT 00000
A4T1 1251-5649 7 1 CONNECTOR 20-PIN M POST TYPE 23480
A4L1 ?100-2247 4 1 INDUCTOR RF-CH-MLD 100NH 10% ,105DX, 26006 280480
A4MP 1 03712382 2 8 CAP-SOFT
A4MP2 0371-2382 2 CAP-SOFT
A4MP3 03712382 2 CAP-S0FT
A4MP 4 0371-2382 2 CAP-SOFT
A4MPS 03712382 2 CAP-S0FT
A4MP & 0371-2382 2 KEY CAP-SOFT 28480
A4MP7 03712382 2 KEY CAP-SOFT 28480
A4MPB 0371~-2382 2 KEY CAP~SOFT
A4MP 9 03712262 7 1 KEY CAP “"CLR LINE"
A4MP10 03712261 ) 1 KEY CAP
A4MP11 0371-2260 G 1 KEY CAP “LOCK"
A4MP12 0371 -2259 2 1 KEY CAP "RESET"
A4MP13 0371-2241 2 1 KEY CAP *1*
A4MP14 03712240 1 1 KEY Cap »2» 28480
A4MP 15 03712239 £3 1 KEY (AP "3" 283480
A4MP16 0371-2238 7 1 CAP "4 28480
A4MP17 03712237 b 1 CaP 213480
A4MP18 G 1 cap """ 28480
A4MP 19 4 1 Cap "7v 20480 371 ]
AA4NMP20 3 1 cap  g» 28480 03712234
A4MP21 1 1 KEY Cap "o 28480
A4MPR2 0 1 KEY CaAP "0" 284810
A4MP 23 b 1 KEY CaAP "EQUAL" 28480
A4GMP24 G 1 KEY CAP P& SRIGGL 28480
A4MP 25 0371-22%6 ? 1 KEY CAP "REV,GLASH 28480
A4MP2S 0371-2227 4 1 KEY CAP "BACKSPACE" 28480
A4MP27 0371-2243 4 1 KEY CAP "INSERT CHAR"
A4MP2B 0371 2 3 1 KEY CAP CHAR®
AAMP2Y 0371 28 5 1 KEY CAP 23480
A4MP30 0371-2217 2 1 KEY CAP 28480
A4MP 31 0371-2223 0 1 KEY CAP """ 28480
A4MP32 0371-220%5 8 1 KEY CaAP 284810
A4NMP 33 03712, 3 1 KEY CaP "R" 28480
AAMP34 0371-2220 7 1 KEY CaP “T" 28480 0371
A4MP 3G 0371-2225 2 1 cap “y" 28480 0371~
A4MP36 0371-2221 8 1 cap “u» 284810
A4MP37 03712209 2 1 EY Cap o otIn 28480
A4MP38 03712215 0 1 KEY CapP *0Q" 28480
A4MP 39 0371-2216 1 1 KEY Cap "p* 28480
A4MP40 0371-2246 7 1 KEY CAP "AT SIGN" 28480
A4MP 41 03712230 @ 1 Cap "LFT RBRACKET" 28480
A4MPA2 0371-2247 8 1 CAP “DEL." 28480
A4MP 43 0371-2250 3 1 CAP "ROLIL.
A4MP A4 0371-2254 7 2 cap
A4MP AT 0371-22%1 4 1 cap
A4MP A4 0371-2255 8 1 KEY CAP "CONTL® 28480
A4MP47 03712201 4 1 KEY CAP "A" 28480
A4MP 48 0371-2219 4 1 KEY CAP "g" 28480
A4MP A9 03712204 7 1 KEY CAP “D" 28480
AAMPE0 0371-2206 ? 1 KEY CAP "F" 284810
A4MP 51 0371-2207 0 1 Cap
A4MPS2 0371-2208 1 CAP
A4MPS3 03712210 ] 1 cap g
AAMPS4 0371-2211 b 1 Cap "K"
A4MPSE 0371-2212 7 1 KEY CAP "L"
A4MPS6 0371-2248 9 1 KEY CAP "SEMICOL" 28480
A4MPE7 y 0 1 Cap L & STaR" 28480
AAMPES b 1 CAP "RT BRACKET® 28480
A4MP 59 8 1 EY CAP "RETURN" 28480
AAMP &0 0371-2264 9 2 KEY CAP "ARO/L"™ 28

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-10. A4 Keyboard Replaceable Parts List (Cont’d)

Replaceable Parts-Model 64110A

Reference HP Part |c Qty Description Mfr Mfr Part Number
Designation | Number (D Code

A4MP 61 k4 KEY Cap “ArRO/R"
AGMP L2 0 2 KEY CAP "SHIFT"

A4MP 63 3 1 KEY Cap "zv

AAMP 64 1 1 KEY CAP "X*" 0371-2
AGMP 6 b 1 KEY Cap "o» 0371-2
AAMPoLE 9 1 KEY CAP "y* 28480 03712222
A4MP 67 ) 1 KEY Cap "r" 28480 0371-2202
A4MP 6L 0371 -2, ? 1 KEY CAP "N 28480 03712214
HAMP LY 0371221 8 1 KEY CaP "M 28480 0371-2213
GAMP70 03712 1 1 KEY CAP "COoMMAa" 28490 03712232
A4MPT L 2 1 Cap 28480 0371
AAMPT72 0 1 CAP 284480

AAMP 73 0 cap 28480

AMP7 4 b 1 cap : 28480

AAMP 75 7 CAP "ARROW DOWN® 28480
AAMPT & 0371 -22%2 il 1 KEY CAP "ROLL DOWN" 28480 03712
A4MP 77 0371-1490 1 1 i RAR 28480 0371-1
ALMPT7H 15300344 1 2 LINK 28480 1530-0344
A4MPT 9 1930-034% a 2 CRANK GUIDE 28480 16300345
AAMP B0 14601841 & 1 CRANK 28480 14601841
A4R1 0 1 RES OR 100 1% . 12% =1 00 2A546 G4-1/8-T0-101~F
A4R2 2 1 RESISTOR 10 1% .12 24546 C4--1/8-T0-10R0~F
ALE7 6 & 76 SWITCH-PR SPST-ND MOM (1A 26480
“a877 S 1 SWITCH-PE GRPET-NO MOM 1A 28480

AaLl 3 2 IC DOOR TTL § 3~ GN7451 38N
“a4u2 3 g 3 I GN745138N
A4U3 8 12 G0V 400MA TIiD133
a4lq 8 50V 400MA TID133
AALE 17060229 8 50V 400MA TID133
A4LGL 19060229 8 S0V 400MA TIDL3AZ
A4L7 8 G0V 400MA TID133
A4U8 8 : 50V 400MA TID133Z
A4lY 4 1 IC MUXR/DATAS TTL LS 8-T0-1~LINE SN74LS1H1IN
AGUTD 8 2 IC COMPARATOR GP QUAD 14-DIP-P PKG LMAZON
A4UTY 8 OMPARATOR LGP QUAD 14-DIP-P PKG LM3ION
A4ULR 8 R S5OV 400MA 2 TIDI 33
A4U13 f B0V 400MA 01295 TID133
A4li14 8 S0V 400MA 01295 TID133
A4S il B0V 400MA 0129% TID133
A4ULE 1906-0229 8 S0V 400MA TID133
A4ty 19060229 8 SOV 400MA TID133
AAULE 1810 1 il 10-8IP1,0K OHM X 9 01121 210A102
ALY 1810-02 1 10-STIP1, 0K OHM X 9 01121 210A102
“G4UR 1 1902-3002 3 1 DIODE-~ZNR 2,37V 5% DO-7 Ph=,4W TC=~, 074% 20480 19023002
A4W1 1 GROUND WIRE

See introduction to this section for ordering information
-*Indicates factory selected value
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Replaceable Parts-Model 64110A

Table 6-11. A5 Display Controller Replaceable Parts List

Reference HP Part |c . Mfr
: g ri n Mfr Part Number

Designation | Number |o| QY Descriptio Code a
A5 64100-66519 5 1 DISPLAY CONTROLLER BOARD ASSEMBLY 28480 64100-66519
c1,2 0160-2055 9 30 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C 0160-4822 2 1 CAPACITOR-FXD 1000Pf +-5% 100VvDC CER 28480 0160-4822
Cc45 0160-2055 9 CAPACITOR-FXD .01uF +80-20% .100VDC CER 28480 0160-2055
cé6 0160-3622 8 42 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
c7 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
c8,9 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
c10 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
c11 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
c12 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C13,-15 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
Cc16 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C17-22 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
c23 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C24,25 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C26,27 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C28,30 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C31 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C32-37 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C38 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C39,40 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C41,42 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C43-45 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C46 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C47-52 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C53 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C54,55 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C56,57 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C58 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C59 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C60-62 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C63 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C64 0160-3622 8 CAPACITOR-FXD .1uF +80-20% 100VDC CER 28480 0160-3622
C65,66 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C67,68 0180-0374 3 2 CAPACITOR-FXD 10uF +-10% 20VDC TA 56289 150D106X902082
C69 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
C70 0180-0116 1 1 CAPACITOR-FXD 6.8uF +-10% 35VDC TA 56289 150D685X9035B2
C71-76 0160-2055 9 CAPACITOR-FXD .01uF +80-20% 100VDC CER 28480 0160-2055
CR1-4 1901-0535 9 4 DIODE-SM SIG SCHOTTKY 28480 1901-0535
L1 9170-0029 3 2 CORE-SHIELDING BEAD 28480 9170-0029
MP1,2 5040-6067 2 2 PC EXTRACTOR 28480 5040-6067
P2,3 1258-0182 7 2 TEST JUMPER 28480 1258-0182
P4 1810-0307 0 1 NETWORK-CNDCT MODULE DIP; 16 PINS; 0.100 28480 1810-0307
R1-4 0757-0280 3 1 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
R5 0698-3438 3 1 RESISTOR 147 1% .125W F TC=0+-100 28480 0698-3438
R6-9 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
R10-15 0698-7028 5 6 RESISTOR 27 10% .125W CC TC=-270/+540 01121 BB2701
R16-18 0757-0280 3 RESISTOR 1K 1% .125W F TC=0+-100 24546 C4-1/8-T0-1001-F
R19 0684-1211 7 1 RESISTOR 120 10% .25W FC TC=-400/+600 01121 cB1211
TP1-13 0360-0535 0 20 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
TPGND 0360-0535 0 TERMINAL TEST POINT PCB 00000 ORDER BY DESCRIPTION
u1 1820-0681 4 3 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S00N
u2 1820-1453 0 2 IC CNTR TTL S BIN SYNCHRO POS-EDGE-TRIG 01295 SN74S163N
uU34 1820-1917 1 2 IC BFR TTL LS LINE DRVR OCTL 01295 SN74LS240N
us 1820-1201 6 1 IC GATE TTL LS AND QUAD 2-INP 01295 SN74LS08N
ué 1820-1453 0 IC CNTR TTL S BIN SYNCHRO POS-EDGE-TRIG 01295 SN74S163N
u7 1820-0681 4 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S00N
us 1820-1112 8 3 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74N
U9 1820-1322 2 2 IC GATE TTL S NOR QUAD 2-INP 01295 SN74S02N
u1o 1820-0629 0 2 IC FF TTL S J-K NEG-EDGE-TRIG 01295 SN74S112N
ut1 1820-1449 4 1 GATE TTL S OR QUAD 2-INP 01295 SN74S32N
u12 1820-0693 8 3 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N
ut3 1820-1144 6 2 IC GATE TTL LS NOR QUAD 2-INP 01295 SN74LS02
u14 1820-0683 6 2 IC INV TTL S HEX 1-INP 01295 SN74S04N
u1s 1820-1208 3 4 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N
ute 1820-0688 1 2 IC GATE TTL S NAND DUAL 4-INP 01295 SN74S20N
u17 1820-1211 8 1 IC GATE TTL LS EXCL-OR QUAD 2-INP 01295 SN74LS86N
u18 1820-0629 0 IC FF TTL S J-K NEG-EDGE-TRIG 01295 SN74S112N
u19 1820-1197 9 1 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74LS00N
u20 1820-0688 1 IC GATE TTL S NAND DUAL 4-INP 01295 SN74S20N
u21 1820-0683 6 IC INV TTL S HEX 1 INP 01295 SN74S04N
u22 1820-1322 2 IC GATE TTL S NOR QUAD 2-INP 01295 SN74S02N
U23-30 1818-1396 5 32 IC NMOS 16348-BIT RAM DYN 200NS 3S 50088 MK4116N-3.
U31,32 1820-2024 3 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
u33 1820-2191 5 1 IC MICROPROC-ACCESS NMOS 8-BIT 34649 C8275
u34 1810-0536 7 1 NETWORK-RES 270HM 16 PIN DIP 28480 1810-0536
U35 1820-1144 6 IC GATE TTL LS NOR QUAD 2-INP 01295 SN74LS02N
u36 1820-1208 3 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N
u37 1820-0681 4 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S00N
u38-45 1818-1396 5 32 IC NMOS 16384-BIT RAM DYN 200-NS 3-S 50088 MK4116N-3
u46 1820-1997 7 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG PRL-IN 01295 SN74LS374N
u47 1820-1208 3 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N
u48 1820-0693 8 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N
U49,50 1820-1015 0 2 IC MUXR/DATA-SEL S 2-TO-1-LINE QUAD 01295 SN74S158N
uU51-58 1818-1396 5 32 IC NMOS 16384-BIT RAM DYN 200-NS 3-S 50088 MK4116N-3
us9 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74
u60 1820-1191 3 2 IC FF TTL S D-TYPE POS-EDGE-TRIG COM 01295 SN74S175N
usé1 1820-0697 2 1 IC DRVR TTL S NAND LINE DUAL 4-INP 01295 SN74S140N
uU62-64 1820-1435 8 3 IC CNTR TTL LS BIN UP/DOWN SYNCHRO 01295 SN74LS669N
u65-72 1818-1396 5 32 IC NMOS 16384-BIT RAM DYN 200-NS 3-S 50088 MK4116N-3'
u73 0960-0530 7 1 OSCILLATOR 25MHz 28480 0960-0530
u74 1816-1496 3 1 IC ROM 2KX8 28480 1816-1496
u75,76 1820-1432 5 2 IC CNTR TTL LS BIN SYNCHRO POS-EDGE-TRIG 01295 SN74LS163AN
u77 1820-1112 8 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN74LS74
u7s 1820-1130 0 1 IC GATE TTL S NAND 13-INP 01295 SN74S133N
u79-82 1820-1428 9 4 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74LS158N
us3 1820-1208 3 IC GATE TTL LS OR QUAD 2-INP 01295 SN74LS32N
us4 1820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
uss 1820-2075 4 1 IC MISC TTL LS 01295 SN74LS245N
useé 1820-1451 8 1 IC GATE TTL S NAND QUAD 2-INP 01295 SN74S38N
usr 1820-1191 3 IC FF TTL S D-TYPE POS-EDGE-TRIG COM 01295 SN74S175N

See introduction to this section for ordering information
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Replaceable Parts-Model 64110A

Table 6-11. A5 Display Controller Replaceable Parts List (Cont’d)

Reference HP Part |c Q Descripti Mfr
: . escripti r Part Number
Designation | Number |D ty scription Code Mfr Pa umbe
uss 1820-0685 8 1 IC GATE TTL S NAND TPL 3-INP 01295 SN74S10N
u89,90 1820-1303 9 2 IC SHF-RGTR TTL S R-S PRL-IN PRL-OUT 01295 SN74S195N
u91 1820-0693 8 IC FF TTL S D-TYPE POS-EDGE-TRIG 01295 SN74S74N
XU1,2 1200-0607 0 32 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607
XU23-30 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607
XU33 1200-0654 7 1 SOCKET-IC 40-CONT DIP-SLDR 24840 1200-0654
XU34 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607
XU38-45 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607
XU51-58 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607
XU65-72 1200-0607 0 SOCKET-IC 16-CONT DIP-SLDR 28480 1200-0607
XuU74 1200-0541 1 1 SOCKET-IC 24 CONT DIP SLDR 28480 1200-0541
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Replaceable Parts-Model 64110A

Table 6-12. A6 Secondary Drive Board Replaceable Parts List

Reference HP Part |c P Mfr
erenc o| Qty Description Cod Mfr Part Number

Designation | Number ode

Ab H4110-66506 | 2 1 28480 6411066506
ALY 01802879 7 5 +H0-10%4 28VDC AL 01802879

A6LR 2 7 +H0-10% REVDC AL 01830-2879
ALBET 9 & CAPACTITOR-FXD , 01UF +80~-20% 100VDC CER

RY-1) 01602930 9 CAPACTTOR-FXD . 01LF +80-20% 100VUDC CER 28480 8 30
‘ALLY 0180-2879 7 CAPACTITOR~FXD 220F+50-10% 259DC AL 202480 0190m°979

AGLLH 9 CAPACTTOR-FXD .HIUF *BOM’O/ 100VRC CER 8480 2160~-2930
ALHLY 7 CAPALTTOR~FXD 2 +50-10% 265VDC AL 01802879
AGCTO 8 ? CAPACTTOR-FXD  01UF +80~ 207 100VUDC CER 0160~-2930
AHCTY 0180~ 0197 8 2 CAPACITOR~FXD 2.2UF+-10% 20VDC TA 89 150D225X9020A2
AGLLL12 0140-0149 b 1 CAPACTTOR-FXD A70PF +-5% 300V0C MICA 28480 01400149
AHCLS 01 60-2940 1 1 CAPACITUR FXD A70PF +-5% I00UDC MICA 28480 01602940
AeECT4 01602930 9 0% 100VDC CER “28480 01460-2930
AHBCTS 0160-01%57 8 1 0% 2000DC POLYE 28480 01600157
ALLCLE 01802879 7 ¥ g %o2nVDe AL 0180-2879
ALLC1? 0160~0168 1 1 CAPACTTOR-FXD 200VUDC POLYE 01600168
AGLLLB 0180-0094 4 2 CAPACITOR-FXD 100UF+75-10% 2% HUDC Al 30D1076G0RS
ALY 0180~ 0”91 3 1 CAPACTTOR-FXD 'UDC Th 150D L 0EXP 0 EGAT
A6LC20 9 1 CAPACTTOR-FXD ~20% S0VDC CER D1460-3508
ALLC22 0 1 CAPACTITOR-FXD 2200UF+50-10% 14UDC Al 01802880
ALRRS 0180~ 0096 4 CAPACTTOR-FXD 100UF+75-10% 25VDC AL J0D1O7GO2BOD2
ALL2 0160~01%4 S 1 CAPACTITOR-FXD 2200PF +~10% 200VDC POLYE 0160-01%54
thdﬁ 1160-4832 4 4 CAPACTTOR-FXD | 01UF +-10% 100VDC CER 0160-4832
ALL27 01 60-2930 9 CAPACTITOR-FXD , 01UF +80~-20% 100VUDC CER 01602930
ALL2B ngo-0197 8 CAPACTTOR-FXD PUF+-10% 20000 TA 1%0DRE2BXF020A2
AHLCR2Y 01 60-4832 4 CAPACTITOR-FXD , 01UF +-10% 100VUDC CER 01604832
ALLZ0 D160-4832 4 CAPACTTOR-FXD . DIUF +-10% 100V0C CER 28480 0160-4832
AHC3L 0160-4832 4 OR=FXD . 01UF +-10% 100VUDC CER 28480 01604832
AGLLRT 1901-0535 ? 1 " 1901-0%53%
ALER2 1901-00%50 3 7 > B0V 200MA 2NS DO-3% 190100
ALERS 19010050 3 80V 200MA ZNS DI 1901-0050
AHCRA 1901-0050 3 5 80V 200MA 2N DO-38 190100850
AGLRE 1901-00%0 3 B0V 200MA 2NE DO~3H 1901-00%0
AHCRS 1901-00%50 3 a0V 200MA 2N 1961 -80%50
AGLERY 1201003 3 B8OV 200MA 2NS 1901-00%0
ALERS 1901-0050 3 3 B0V 200MA 2N DO ’0480 19010050
AGLCRS 1901062 3 1 HOV 400MA DO-3S SN171 NOP250
AHCR10 1901-0022 @ 4 10V 250M4 28480 19010022
ALERTL 19010022 @ 10V 250MA 28480 1901-0022
AHCR12 1901-00 9 10V 250M4 28480 19010022
ALERTS 19010022 9 10V 25 0MA 28480 1901-0022
AHCR14 19010040 1 1 B 30V GO0MA 2NH DO-3H 28480 19010040
AGHL3 2 3 C2E-IN-LG PAN-HD-POZT 0onooo0 (RDER BY DESCRIPTION
AHHS0 0 3 .4 OLK EXI T NO. 4 ,116-IN-ID 28480 Q00005
AGHSR G 3 NUT-HEX-DRL- CHAM 4-40-THD , 094~ TN~THK 28480 0-0001
AHT2 1200-0607 0 1 SOCKET-IC 16~-CONT DIP DIP-SLDR 28480 12000607
AbL1 1002276 9 1 INDUCTOR RF 1-MLD 100U 10% L 105DX, 261G ’8480 FI00-2276
ALL2 P140-0115 ] 1 INDUGTOR RF*( MLD 220H 107 . 23DX, 2 21400115
ALLE ?140-0114 4 1 INDUCTOR RF-CH-MLD 10UH 10% . 166DX. 3656 2140-0114
ALLST P160-0244 3 1 SPEAKER- 1W 28480 P160-0244
AbLMP 1 2 3 CLIP-CARLE 28480 0142501207
ALMP2 0 11 TERMINAL. TEST POINT PCR 006000 ORDER RY DESCRIPTION
AGRL 1 2 04713 2N3904
AHRR 1 04713 2N3904
ALLS ) 1 NPN ¥ 43508 2N4401
AHRA4 7 1 PNP E 04713 2Na403
ALRS G 1 NPN ] 04713 MPS-114%5
AHQL 1 1 PNP ST DARL PD=1W 04713 HPH U‘;"~
ALY 8 pid NP N PO=350MW FT=250MHZ 04713
ALQB 2 1 NPN ST DARL PD=500MW 04713
ALRY lB 4 0”46 8 NPN ST PD=350MW FT=250MHZ 04713
AHRT 0787-0460 1 1 1% 125W F TC=0+-100 Ca-1/8-TU~6192-F
ALRD 07%7-0430 b 4 14 IREW FOT =100 C4-1/8-T0~2211~F
ALHRS 2100 0538 7 1 3 SOK 10/ COTOP-ADT 1-TRN 2100-0558
AGRA 9 3 28 2UWOF O TC=04-100 46 C4-1/8-TH-4220
ALHRS 3 3 20 5% ’“U FC TC=—-400/+600 01121 CRO21S
AGRG 3 o121 CBBE
ALHRT 3 01121 CRE
ALRY 9 2 01121 CR121%
AHRY 0/ 7-0419 0 2 24546 Ca-1/8-TO~6HSIR~F
ALRLD 07640016 8 1 28480 07640016
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Replaceable Parts-Model 64110A

. i - . 3
Table 6-12. A6 Secondary Drive Board Replaceable Parts List (Cont’d)
HP Part |c ..
Reference 5| aty Description Mfr Part Number
Designation Number

ABR1T1 07570124 4 2 BY.EK 14 1260 0757-0124
ALRIZ 07%7~-0419 0 OR 681 1% .125W F C4-1/8~T0-681R~F
AGLR13 06831215 9 TOR 120 5% . 25W FC 00/+600 CRrR121%5
AHR1A 0757-0430 9 TOR 2.21K 1% .125W F +-100 GCa-1/8-TO-2211~F
AGR1S D7%7-0430 B RESISTOR 2.21K 1% 12856 ¥ TC=0+-100 C4-1/8-~T0~2211~F
AHRTG 07%7-0430 ] 2.21K 17.’ 24546 Ca-1/8-T0-2211~F
ALR17 D683 10‘.3 9? 2 OR 1K S% & []1'12’1 cr102s5
AHRIB 0683-102! 9 SISTOR 1K S7% » b JR1029
ALGR1? 07%7- 046'3 b 2 OR 100K 1% 1260 F ~100 [ 1/8-T0-1003~F
AHR20 2100-3213 9 1 HTOR-TRMR 200K 10%4 € TOP-ADJ 1-TRN 21003213
ALR21 370442 9 1 STOR 10K 1% 1€ +-100 C4-1/8-T0-10¢
AHR22 ~0465 & TOR 100K 1% +-=100 Ca-1/8-T0-1003~F
ALR23 07%7-0124 4 R 39.2K 1% +-100 0757-0124
ALR24 0757-0463 4 2 STOR 82.5K 1% .1 ~100 C4-1/8~-T0-82
ALRZS D686-2215 7 1 STOR 220 5% 5w CC T 3 ]
AHR26 0683-1015 7 1 TOR 100 5% .25W FC A400/+500
ALGR27 DHBI-2235 5 1 TOR 22K 5% .25W FC 00/+800
ALRZY 07570470 3 1 R 162K 1& -1!.)5“ F C4-1/8-T0~16 F
ALGR2Y 07570463 4 (32 5 C4-~1/8-T0~ 8’“‘ 2
AHBRIO 0698-34%50 9 Ca-1/8~TO~ F
AGR31 D6YB-3450 9
AHRI2 0683-2215 1 1
AHKRIZ 06860335 8 1
AHRI4L 07%57-0473 & 1
ALGR3IYG 0698~3443 0 1
AHRIG 01698~3428 1 1 OR 14.7 1% F
ALGRI? 07%7-0458 7 1 OR S1.1K 1% b
AHR3E 0686-100% 1 1 OrR 10 5% .5W CC TC
AGR3Y 0698-3157 3 F4 BTOR 19.6K 1% 1250
AHRA0 0698-31%7 3 STOR 19.6K 1% .125W F T Ca- 1/8 TO-196
AHGRA4AT 06983447 4 1 TOR 422 1% . 12% C4-1/8-TO-422R~
AHR4R 07%57-0443 0 1 RESISTOR 11K 1% C4-1/8-T0-1102~F
ALUL 3 1 TC GATE TTL S NAND GUAD 2-TNP BN748302N
ALHU2 0 1 IC INV TTL HEX 1-INP HN740 6N
ALUZ 7 1 IC 0P AMP GP QUAD 14-DIP-P PKG 27014 LM2900N
AHUL ] 1 TG MY TTL LS MONOSTEL DUAL 01295 GN741.8221N
ALLS 9 1 ITC GATE TTL LS NAND DUAL 4-TNP 01295 SN74LS20N
ALUS 20-1422 3 1IC MY TTL 3 MONQSTRL. RE 01295 HBN741.5122N
ALUT7 260180 0 1 ITC TIMER TTL MONOD/ASTEL n129%
AHURT 1902-0644 3 1 30V 5% GW TC=+R9MY
ALVRZ 192020041 4 1 5% DO-35 AU
AHWT 6411061609 | 6 1 CARLE ASSEMELY-MOTHER 284810 6411 0-61609

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-13. A7 Transformer Flyback Board Replaceable Parts List

Reference HP Part |c Q Descripti Mfr
: A t escription Mfr Part Number
Designation | Number |D Y p Code
A7 E4110-66505 | 1 1 TRANSFURMER~F LYBALK 28480 6411066505
A7C1 0160-4740 3 1 CAPACTTOR-FXD L 015F +-5%4 400VDC POLYP 20480 01604740
a7 ¥ 1 2 CAPACTITOR-FXD 10UF+50-10% S0VDC AL 28480 0180-2681
A7C3 0180-2881 1 CAPALTITOR~FXD 10UF+50-10% S0VDC Al 28480 016802881
A7C4 01602902 5 1 TOR-FXD , 01UF 4 O1TRVDC CER 28480 0160-2902
A7eS 0160-4230 & 3 CAPACITOR~FXD 01UF +80-20% 1KVDC CER 71E0 GAP-103
D160-4230 6 CAPACITTOR-FXD L, 01UF +B0-20% 1KVDC CER 71590 GAP-103
01604230 b CaPal [TOR FXD L 010UF +80 D% 1KVDC CER 71690 GAP-103
D1B0-2913 0 1 ¥ > 47 DLF+ 10% S0VDEC Al 28480 0180-2913
0160-7 b 4 1 TUF -8 200V0DC MET-POLYC 20480 01603355
01802880 0 1 2R00UF+50-10% 16VYDC Al 28480 0180-26880
1901-00%50 3 1 ~SWITCHING 80V 200MA 2NS DO-35H 20480 1901-00%0
19010719 1 2 TR RFLT 400V 3A 300NS 04713 MRES4
1901-0719 1 WBQN‘ 04713 MR
1201-084% 4 2 § 16546 VG-2X
1201-084%5 4 2EONG 18546 Vi
A7081 21400013 H 2 LAMP-GLOW SAk-a 7057000 300UA T- BULE 08806 11
azDE2 2140-0013 ] LAMP-GLOW SAR-A 70/57VDC Z00UA T-2-RULK 08306 HaR-A N
B7HE3 2360-0117 b & TN-LG PAN-HD-POZT 00000 ORDER RY
A7HBO 1400-0249 a0 1 1A L 091-WD NYL G4HA03 PLTIM-8
A7THES 0 X b4 2 N 440 THD oonoo DRD R RY
A7HEY 038 9 2 G- IN-LG 6-32THD 06000
A7X1 1 3 1 CONNECTOR 10-PIN M POST TYPE 28480
Aa7I2 1% 1 1 CONNECTOR 4-PIN M UTILITY 28480
A7l 1 1 INDULCTOR X A HEDX L ZBELG 9140-0179
A7LZ 1 1 [XED LINEARITY; DEFL CURR 91400319
A7L3 91400481 & 1 VAR Z20UH-B0UH PC-MTE 9140-0481
ATMP1 1208~0267 8 1 HEAT SINK SGL TO-3-C8 12050267
ATMP 2 14001138 8 1 CLIP--CMPNT .37-DIA NYL ~13480 1400-1138
AR 18%54~0467 9 1 TRANSGISTOR NPN 2N4401 ST 7 2NA401
A7RZ 1 - 6RE ﬁ 1 3ISTOR NPN 2N6306 ST 7 2N63I06
A7R1 0683-2215 1 1 CHPR1S
ATRR ) 7 3 Cr101S
A7RI 3 2 CH104%5
A7R4 3 1 12 CR222G
ARG 3 01181 CR104%
ARG @ 1 400/+600 01121 CR102%
ATR7 b 4 ~@00/+900 011’1 CRA74%
ARG b CE4745
B7RY 0683 1055 5 ol 01121 CY ]
A7R10 N6BI-A474% b 01121 CR4745
06834745 &b ~@00/+9010 011?1 CRA74%
2100~ 389. 0 2 ~ADJ 1-TRN f 21002892
”RXK 3 0 P-ADT 1-TRN 21003892
A7R14 7 400/+4%00 CE101S
ATRLE 8 1 200 0746440016
ARLE £ - : W LeSW FC TC=-800/+4900 a1121 Cl105%
AIRL7 06&3 1015 7 L25W FO TO=~400/+4500 01121 CR101S
A7T1 P100-419% 1 1 ]DNTAI 28480 9100~-419%
AT 9100-4182 0 1 S NDRMAL DRIVE 24%00MH7Z 20480 21004182
A7TRY DAL DEES 0 ] TERMINAL PUINT PCR 00000 U?DER Y
A/TP; 0. 0 TERMIMAL POINY PCR 00000 A BY
0 TERMINAL POINT PCR 0oonono RY
3 0 TERMINAL TE POINTY PCB 00000 RY
A7TPE 03600535 1] TERMINAL TEST POINT PCE 00000 BnY
AYUR1 1902-3245 &6 1 DIODE-ZNR 21,85V 5% DO-35 PD=, 4W 28480 19023245
A7W1 6411061610 | 9 1 CARLE Al BLY-DIGPLAY DRIVE 26480 64110-61610

See introduction to this section for ordering information

6-30

*Indicates factory selected value
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Table 6-14. A8 Rear Board Replaceable Parts List

Reference HP Part |c Qt Descrioti Mfr
. g escription Mfr Part Number
Designation | Number (D Y p Code ,
AB 6411066508 | 4 1 BOARD ASHSEMELY-REAGR 28480 6411066508
ABRN1 12501032 2 4 CONN RF BNC-EHD MTG 28480
ABRN2 12%50-1032 2 CONN RF BNC~BHD MTG 23480
ABEN3 1 0-1032 2 CONN RF BN SHD MTG 28480
ABENA 12%0-1032 2 CONN RF ENC-EBHD MTG 26480
AHB1 0330-0332 7 1 STANDOFF~-RUT-ON , 187~IN-L.G 4-40THD ageoo
ABHB3 2190-0068 o 4 WAL ~LKOINTL T 1/: N LS05-IN=TD 20480
AHBA 2950-00%54 1 4 [ X-DBL-CHAM 1/2-28
ABHBS 12%1-0218 6 4 SUERMIN D CONN
ABT1 12%1-7100 9 1 -PIN M POST TYPE
ABT2 ] 14946 5 2 » TN F D SUBMIN
ABJ3 1 1-4946 ] CONNECTOR 2% IN F D SUBMIN
ABS1 31011974 8 1 BWITCH-RKR DIP-RKR-ABSY 7-14 . 0%A J0VUDC 28480 B101-1974

See introduction to this section for ordering information

*Indicates factory selected value
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Table 6-15. List of Manufacturers’ Codes

Mfr -
No Manufacturer Name Address Zip

: Code
C0633 RIFA EROMMA SE.
60545 NIPPON ELECTRIC CO TOKYO JP
00000 ANY SATISFACTORY SUPPL.IER
01121 ALLEN-ERADLEY CO MILWAUKEE WI 53204
01281 TRW INC SEMICONDUCTOR DIV LAWNDALE cA 90260
01295 TEXAS INSTR INC SEMICOND CHMPNT DIV DALLAS X 75222
02111 SPECTROL ELECTRONICS CORP CITY OF IND CA 91745
033508 GE CO SEMICONDUCTOR PROD DEPT AUBURN NY 13201
0136888 K.D.I PYROFILM CORP WHIPPANY NI 07981
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENTX AZ as008
06383 PANDUIT CORP TINLEY PARK IL. 60477
06915 RICHCO PLASTIC CO CHICAGD TL 60646
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW cA 94042
07416 NELSON NAME PLATE CO LOS ANGELES CA 90039
08806 GE CO MINIATURE LAMP PROD DEPT CLEVELAND OH 44112
11546 VARD SEMICONDUCTOR INC GARLLAND X 75040
13103 THERMALLOY CO DALLAS X 75234
15454 AMETEK/RODAN DIV ANAHE LM CA 92806
16299 CORNING GLASS WKS COMPONENT DIV RALEIGH NC 27604
18324 SLGNETICS CORP SUNNYVALE CA 24086
19701 MEPCO/ELECTRA CORP MINERAL WELLS X 76067
24546 CORNING GL.ASS WORKS (BRADFORD) BRADF(ORD PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA CA 95051
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON NC 28401
28480 HEWLETT-PACKARD CO CORPORATE HQ PALO AL.TO CA 94304
31.585 RCA CORP SOLID STATE DIV SOMERV ILLE N
30983 MEPCO/ELECTRA CORP SAN DIEGO CA 92121
32293 INTERSIL INC CUPERTINO CA 95014
34344 MOTOROLA INC FRANKL.IN PARK I 60131
34649 INTEL CORP MOUNTALN VIEW CA 95051
51506 ACCURATE SCREW MACHINE CO MONTVALE NI 07645
56289 SPRAGUE ELECTRIC CO NORTH ADAMS MA 01247
71590 CENTRALAE ELEK DIV GLOBE-UNION INC MILWAUKEE Wl 50501
71744 CHICAGD MINTATURE LAMP WORKS CHICAGD It 60640
72136 ELECTRO MOTIVE CORP FLORENCE SC 06226
74042 TRW INC PHILADELPHIA DIV PHILADELPHIA PA 19108
799135 LITTELFUSE INC DES PLAINES IL 60016
83259 PARKER SEAL. CO DIV PARKER-HANNIFIN LEXINGTON KY 90231
PN171 UNITRODE COMPUTER PRODUCTS CORP METHUEN MA

6-32
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H48

MP3

Figure 6-2.
Top Cover Parts Locator

6-33/(6-34 blank)
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8153

%%}AQMP1

Figure 6-3.
Bottom Cover Parts Locator

6-35/(6-36 blank)
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REAR PANEL BOARD ASSEMBLY

Figure 6-Y4.
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Replaceable Parts - Model 64110A

MP35

CRT FILTER

MP29 / & H35
2 5

CRT GROUNDING

\ﬁ H%g/ STRAP Q‘
&

CRT BEZEL
MP32

Figure 6-5.
CRT Parts Locator .
6-39/(6-40 blank)
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KEYBOARD ASSEMBLY
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Figure 6-6.
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Replaceable Parts - Model 6L4110A

% H37

POWER SUPPLY ASSEMBLY

Figure 6-T.
Power Supply Parts Locator
6-43/(6-4k4 blank)
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MINI/IR CONNECTOR

RS-232 CONNECTOR

REAR PANEL CONNECTOR

KEYBOARD CABLE ,////
w4 //i;;¢7

Figure 6-8.
v Mainframe Cables Parts Locator

6-45/(6-46 blank)



POWER SUPPLY ASSEMBLY
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-3.25/-5.2 VOLT BOARD ASSEMBLY -

Replaceable Parts - Model 6L4110A

*
1
|
|

INTERCONNECT BOARD ASSEMBLY
A1A4

Figure 6-9.
Power Supply Subassemblies Parts Locator

6-47/(6-48 blank)
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Figure 6-10.

Primary Board Al1Al Component Locator
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+5, -12 Volt Board Al1A2 Component Locator
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-3.25, -5.2 Volt Board AlA3 Component Locator
6-53/(6-54 blank)
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Replaceable Parts - Model 64110A

J3
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Figure 6-13.

Interconnect Board A1Al4 Component Locator

6-55/(6-56 blank)
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Motherboard A2 Component Locator
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CPU/IO Board A3 Component Locator
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Figure 6-16.
CPU/IO Mechanical Parts Locator

6-61/(6-62 blank)



Replaceable Parts - Model 64110A

1 c6
s1]] s2 s3 s4 || ss S6 s7 || s8 cp:.:)/o -L1-  -R2-
Wa AAWA1
N ]

°|E| S [:_,,E_I EI I? .U |_s9_||§1cﬂ[s1ﬂ|s12]

e

~C3- E :'U
s13 [ s1a | s15 | s16 | s17 | s18 | s19 | s20 | s21 | s22 | s23 | s24 | s25| s26 '<
85
520 | s30 [ s31 s32 | 533 | s34 | s35 | s36 | 537 [ s38 | s39 | sa0| sa1 | sa2 4.> e [os]
?
s46 | s47 | 548 | sa9 | s50 | s51 | s52 | s53| s54 | s55 | s56 | s57 | s58 | s59 "or6)
seo| | se1 [use]
s62 | s63 | se4 | s65 | se6 | s67 | ses | seo | s70 | s71 | s72 | s73
| s74] [s75] [ 76 CTT;
[u2] g <19l
E S
w H

Ey19d

Figure 6-1T.
Keyboard Board AL Component Locator
6-63/(6-64 blank)
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Figure 6-19. Secondary Drive Board A6 Component Locator
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Figure 6-20. Flyback Board AT Component Locator
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SECTION VII
MANUAL CHANGES
This section normally contains information for backdating this manual
for models with serial number prefixes prior to the one shown on the

title page. Because this edition includes the information for the
first serial number prefixes, there is no backdating material.

7-1/(7-2 Blank)
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SECTION VIII
SERVICE
8-1. INTRODUCTION.
8-2. The service section contains information necessary to service

the Model 64110A Logic Development System mainframe. The information
is presented in the following order:

Subject Page
Mainframe overview........... c...8-1
Power SUPpPly.....cceeeevueoan ....8-38
CPU/I0, including keyboard....... 8-61

Display controller...............8-109

Display driver.............. ee...8-155
8-3. Within each mainframe subject area the information is presented
in sequence of block level description, schematic level description,
troubleshooting, and finally, performance verification setups.
8-Y4. SAFETY CONSIDERATIONS.
8-5. This section contains warnings and cautions that must be follow-
ed for your protection and to avoid damage to the equipment. Read the
safety summary on the back of the title page and all warnings given at
the beginning of procedures, prior to servicing.

8-6. MAINFRAME OVERVIEW.

8-7. The overall mainframe consists of the following:

Power supply Cardcage and motherboard
Rear panel CPU/IO board

Keyboard Display controller board
Display driver boards (2) CRT display

Local mass storage/RS-232C board Flexible disc drive

8-1
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8-8. The flexible disc drive and local mass storage/RS-232C board in-
formation is included in the appendix.

8-9. MAINFRAME OVERALL BLOCK DESCRIPTION.

8-10. The relationships between the overall functional areas are
shown on figure 8-1.

8-11. POWER SUPPLY BLOCK DESCRIPTION.
ASSEMBLY Al.

8-12. The power supply assembly consists of four printed circuit
boards and many discrete components. The printed circuit boards are:

Primary supply board
+5, +-12 volt supply board
-3.25, -5.2 volt supply board

Interconnect board

8-13. The power supply accepts AC line voltage and provides other
circuits with the following regulated dc voltages: +12V display driv-
er, +12v, +5V, -5.2V, -3.25V and -12V. It also provides the LPOP,
LIR15 and LINSYN signals.

8-14. The +12V display driver supplies power exclusively to the dis-
play driver circuitry. The LPOP signal is generated when power is
first turned on and whenever there is a power failure on the AC line
or +5V supply. This signal goes to the CPU/IO section where it init-
ializes the CPU and I/0 circuits.

8-15. LIR15 is generated when the power supply senses a line voltage
drop below a set value. It is the only high priority interupt and
goes to the CPU/IO and display driver sections. It blanks the display
driver, and retracts the head from the flexible disc.

8-16. The LINSYN is a TTL signal generated from line power at line
frequency and goes to the CPU/IO section where it is used in the auto-
reset circuit.

8-17. CPU/IO BLOCK DESCRIPTION.
ASSEMBLY A3.

8-18. The CPU/IO functions are contained on a single printed circuit

board located in card slot A. It is identified by the blue extractor
tabs.

8-2
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8-19. The CPU communicates through the input/output section to col-
lect, process and redistribute data as supplied or requested by the
peripherals. The input/output section contains the keyboard and HP-IB
interface circuitry. Also, it contains the circuits necessary to pro-
cess various interrupts, LINSYN, power fail information, and to select
and interchange data with any particular slot in the cardcage.

8-20. The CPU/IO, printed circuit board A3, hosts the following func-
tions; CPU, program ROMs, interrupt mask, mapped I/0 and cardselect,
keyboard scan, HP-IB, bank switching, and auto-reset.

8-21. The CPU collects, processes and redistributes data as defined
in service routines stored in the program ROMs. The data is supplied
or requested by the peripherals through interrupt request to the in-
terrupt mask. Data interchange between card slots in the cardcage is
controlled by the mapped I/0 and card-select sections.

8-22. The CPU/IO board contains the necessary control and handshake
circuits for communicating over the HP-IB link to the disc and printer
and the RS-232C link to the various peripheral devices connected to
this bus. The CPU/IO board also contains circuits necessary for:

a. Processing the various interrupts from the keyboard, RS-232C and
HP-IB circuits.

b. Enabling the beeper via the CPU/IO board.

c. Allowing the CPU to select and interchange data with any of the
several boards in the cardcage.

d. Monitoring LINSYN and power fail status and providing such in-
formation to the CPU.
8-23. DISPLAY CONTROLLER BLOCK DESCRIPTION.
ASSEMBLY AS.
8-24. Located in card slot B is the display controller board. It is
identified by white extractor tabs. The display controller board pro-
vides three functions:
System clock generator

System RAM and RAM controller

CRT controller

8-3
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8-25. The system clock generator provides the following clocks for
use by the entire system:

L25MHz.......used by the CPU and sent to all option slots.
LSCLK1......used by the CPU

DOTCLK...... 25 MHz

LCHAR.......2.78 MHz

8-26. The RAM and RAM control provides 32k x 16 bits of dynamic RAM
to be used by the system processor and the CRT controller chip. It
also regulates access by the system processor and CRT controller chip
to and from the RAM.

8-27. The CRT control is provided by the CRT controller chip which
functions 1like a microprocessor to determine the information to be
displayed, and to control the display drive section.

8-28. DISPLAY DRIVER BLOCK DESCRIPTION.
ASSEMBLIES A6 AND AT.

8-29. The display driver block includes two printed circuit boards.
The secondary drive board contains the secondary drive and beeper cir-
cuitry. It is called assembly A6 and is mounted by hinges on the bot-
tom of the chassis. The flyback board, assembly AT, is mounted by
hinges to the top of the mainframe.

8-30. The two display driver boards provide the video, vertical,
horizontal, and bias voltages to drive the CRT. The video drive cir-
cuit, on the secondary board, features two signal levels, one for reg-
ular video, and one for inverse video. The inverse video level is
less to compensate for the brightness of a 1lit background.

8-31. The beeper provides an audio tone which is activated to alert
the operater at designated points in performance verification or norm-
al operation.

8-32. The high voltage circuit, on the flyback board, generates CRT

grid voltage of -40 V, +200 to 700 V, and O to U470 V necessary to pro-
vide intensity and focus adjustments.

8-4
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Table 8-1. Memory Map

ADDRESS MEMORY FUNCTION
FFFF BASE PAGE RAM (512)
FE0O
FDFF DISPLAY (1040)

FA18

F9FO0 BLANKED DISPLAY ROW
FOEF HOST RAM (15,216)
C000

BFFF HOST RAM (16K)

8002

8001 DISPLAY CONTROL
8000

TFFF MEMORY MAPPED I/0
4000 SLOT SELECTED (16K)
3FFF HOST ROM (16K)

0020

001F BPC REGISTERS (INTERNAL)
0000

8-5/(8-6 blank)
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Mainframe Overall Block Diagram (Sheet 1 of 2)
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8-33. MAINFRAME OVERALL TROUBLESHOOTING.

HERKERHRX KRR RNH WARNING L2 22222222 X2l ts

Read the Safety Summary at the front of
this manual before troubleshooting the
instrument.

* ¥ * % ¥
* ¥ ¥ % %

L2232 22 2222222 2222222222222 22222222222 22222 X2

8-34. Before troubleshooting, refer to the Model 64110A Operating
Reference Manual for general operating information as suspected mal-
functions may be caused by improper operation.

8-35. Visually inspect the instrument. Look for loose or burned com-
ponents that might suggest a source of trouble. Verify that all cir-
cuit board connections are making good contact and are not shorting to
an adjacent circuit. Attempt to complete the Performance Verification
in Section IV. If no obvious trouble is found, check the instrument
power-supply voltages and external line voltage before any extensive
troubleshooting.

8-36. Troubleshooting for the 64110A mainfame consists of a step by
step procedure based on failures in performance verification tests,
failures of signatures in signature analysis, and traditional oscil-
loscope troubleshooting. The procedure reflects the following hier-
archy.

8-37. The hierarchy for troubleshooting the mainframe is:

a. First, the power supply must be fully operational before any
other part of the mainframe will work.

b. Second, the CPU must be able to access ROM properly since the
code for basic operations and performance verification is resi-
dent in ROM.

c. Third, the CPU must be able to acces RAM for scratch pad memory
and display functioning.

d. Fourth, the display should be operational for feedback on the
operation of the mainframe.

e. Fifth, the I/0 functions are repaired.

8-38. Before troubleshooting the mainframe, remove all option cards
and make sure that all jumpers are in the normal position. The pro-
cedure assumes that all jumpers are in +the normal position. Any
option card has the potential of causing the mainframe to operate in-
correctly by interfering with the memory bus transactions of the CPU
or causing the power supply to shut dowm.
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8-39. When using signature analysis the approach is to troubleshoot:

a. First, the control signals. If the control signals are bad, the
output of the IC's will be bad.

b. Second, addressing if appropriate.

c. Third, if the above are correct, the actual data bit failure
checking the input versus the output of the IC.

8-40. Any device connected to the signature analysis node (input or
output to an IC or passive components) may cause the bad signature.

8-41. Always use the schematics when taking signatures.

8-42. POWER-UP SELF TEST FAILURE.

8-43. First, draw as much information as possible from the power-up
self test beep sequence. These tests will verify the ability of the
CPU to access ROM and RAM correctly. The display test pattern veri-
fies the display operation, and then the PV menu tests allow the
checking of the I/O0 functions.

8-4Y4. A failure in the power on self tests may be determined by

noting the beep sequence. Table 8-2 details the beep sequence during
power-up self tests and the step to go to on failure.

8-10
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Table 8-2. Power-Up Failure - Beep Sequence Failing

BEEP.

. ..the beeper beeps when power is first turned on. This does

not mean that the power supply is fully operational.

BEEP.

BEEP NOT PRESENT....check power supply

POWER SUPPLY FAILURE....go to power supply troubleshooting
paragraphs.

POWER SUPPLY OK....go to signature analysis test loop determin-
ation table.

...software is initiated and the display is enabled.

BEEP NOT PRESENT....check power supply

POWER SUPPLY FAILURE....go to power supply troubleshooting
paragraphs.

POWER SUPPLY OK....go to signature analysis test loop determin-
ation table.

3 BEEPS....Indicates ROM test passed

SEQUENCE OF 3 BEEPS NOT PRESENT....check power supply

POWER SUPPLY FAILURE....go to power supply trouble-
shooting paragraphs.

POWER SUPPLY OK....go to power-up ROM test table.

APPROXIMATE 7 SECOND DELAY

2 BEEPS....Indicates RAM test passed

SEQUENCE OF 2 BEEPS NOT PRESENT....check power supply

POWER SUPPLY FAILURE....go to power supply troubleshooting
paragraphs.

POWER SUPPLY OK....go to RAM troubleshooting paragraphs.
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Table 8-3. Power-Up Failure - Beep Sequence Passing

NO DISPLAY....Press [B] key.
MAINFRAME BEEPS....go to display troubleshooting paragraphs.

NO BEEP....go to signature analysis test loop determination
table.

WRONG BOOT SOURCE....use signature analysis setup A table.
(Power-up boot rear panel switch read setup).

NO KEYS BEING READ....go to keyboard test failure in PV-tests fail-
ures table.

INCORRECT IDENTIFICATION OF OPTION CARDS....use signature analysis
setup C (PV menu I/O write test setup) to troubleshoot the slot
select circuitry, and check for stuck bits on the CPU memory bus.

MAINFRAME REBOOTS APPROXIMATELY EVERY 2 SECONDS....move jumper J6 to
test to disable auto-reset. Check low priority interrupt circuitry
to find possible constant low priority interrupt and use appropriate
SA setup to troubleshoot. Use signature analysis setup C table (PV
menu I/0 write test setup) to troubleshoot delta time interrupt cir-
cuit.

LOSS OF KEYBOARD REPEATER FUNCTION....go to time interrupt test
failure in PV-tests failures table.

8-12



8-45. PV MENU SELF-TEST FAILURE.

Service - Model 64110A

Table 8-U4. PV-Tests Failures (1 of 2)

SELF-TEST FAILURE
ROM TEST:
FAILING ADDRESS RANGE

XXXX-XXXX
Failed
Addresses Byte
0020-1FFF 0
0020-1FFF 1
2000-3BFF 0
2000-3BFF 1

SELF-TEST FAILURE
*RAM TEST:
FAILING UNIT NUMBERS (S)

Where XY is the RAM U-number.
* Displays RAM TEST: or RAM TEST: REFRESH FAILURE

ROM TEST FAILURE....Decode error mask and replace failing ROM(s).

DOESN'T FIX PROBLEM....go to ROM troubleshooting table.

Failed
ROM Unit

U51 Lower 8K ROM

US50 Upper 8K ROM

RAM TEST FAILURE....Decode error mask and replace failing RAM(s).

DOESN'T FIX PROBLEM....go to RAM troubleshooting paragraph.
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Table 8-4. PV-Tests Failures (2 of 2)

I/0 READ ERROR....use signature analysis setup F table (PV menu I/O
read test setup) to troubleshoot.

TIME INTERRUPT TEST FAILURE.
CHECK LINSYN SIGNAL FROM POWER SUPPLY.
BAD....go to power supply troubleshooting paragraphs.

GOOD....use signature analysis setup C table (PV menu I/0
write test setup) to check that the interrupts are being
issued from delta time interrupt circuitry, and that the
CPU 1is clearing delta time interrupt latch and autoreset
counters.

KEYBOARD TEST FAILURE....use signature analysis setup E table
(keyboard freerun setup).

BAD Vh.

NO CLOCK....use signature analysis setup O table (CRT con-
troller outputs-hardware loop setup) to troubleshoot HSYN.

NO START/STOP....use signature analysis setup E table
(keyboard freerun setup) to troubleshoot state machine and
keyboard counters.

VALID Vh.
BAD SIGS....troubleshoot.

NO BAD SIGS....use signature analysis setup D table
(keyboard buffer test setup) to troubleshoot.

SYSTEM BUS TEST FAILURE....go to system bus troubleshooting
paragraph.

RS232 TEST FAILURE....use signature analysis setup H table (PV menu
rs232 test setup) and signature analysis setup C (PV menu I/0 write
test setup) to troubleshoot. The RS232 connectors and cable are not
tested in the PV menu RS232 test.

8-1k
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8-46. TEST LOOP DETERMINATION SIGNATURE ANALYSIS SETUP
TROUBLESHOOTING.

Table 8-5. Signature Analysis Test Loop Determination

LOOPNAME: TEST LOOP DETERMINATION
The memory signature analysis latch is set and reset during the
execution of the software tests. The interval is unique to the
test being performed.
SETUP NAME: TEST LOOP DETERMINATION
In the event that the display is not functioning correctly, this
setup can be used to determine which of the tests the mainframe
is executing.

All option boards removed

All jumpers in normal position

ST/SP/START: A3TP5, rising edge (MEM SA LATCH)

QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)

CLOCK: A3TPl, rising edge (LSTB)

Signatures

Vh = CA27 POWER ON RAM TEST LOOP-SIMPLE RAM FAILURE

Go to simple RAM failure troubleshooting.

Vh = AH68 POWER ON RAM TEST LOOP-REFRESH FAILURE
Go to RAM refresh failure troubleshooting.
Vh = AU94 DISPLAY TEST

If wrong or no display, go to display troubleshooting.

NO RECOGNIZABLE Vh  Go to ROM troubleshooting.
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8-4L7.

SYSTEM BUS TROUBLESHOOTING.

Table 8-6. System Bus Failures

FAILING PV MENU SYSTEM BUS TEST.

YES....use signature analysis setup G table (PV menu system bus
test setup) and signature analysis setup C (PV menu I/0 write
test setup) to troubleshoot.

NO....setup G, the PV menu system bus test does not completely
check the mainframe. The following suggestions will help you
to isolate the failure to the mainframe, system bus cables, or
other devices connected to the system bus if a failure exists
on the system bus.

1. Verify that the system bus configuration is correct. If
the configuration is wrong, this can cause problems in bus
communications. Refer to the site selection and installa-
tion manual for proper bus configuration.

Disc set to address 0 and printer set to address 1; re-
quired by operating system software.

Mainframes set to addresses 2-7 with no two at the same
address.

No more than  two connectors connected to any
device. Twenty meters maximum total cable length.

Only one master controller, and the master located at
the end of the chain of devices.

2. Suspect the HP-IB cables.

3. If there are more than the disc and one mainframe, remove
all but the master controller and disc from the bus. If
the failure goes away, add one device at a time until the
failing device is found. Troubleshoot that device. If
the failure remains, swap the components listed below for
troubleshooting a failing mainframe. If that doesn't work
then the problem is with the disc or system bus cable.

4. If the problem is isolated to a mainframe, swap the HP-IB
transceivers, PHI chip, and rear panel cables and connect-
ors. These are not tested in the system bus test. The
HP-IB transceivers and PHI chip are in sockets, so the
socket could be causing the problem.

5. Problems may be caused by the line power source. Refer to
section I for proper power sources.
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Signature Analysis Setup A (1 of 3)

LOOPNAME: POWER-UP BOOT REAR PANEL SWITCH READ

The Memory SA latch is
rear panel switches on boot up.

set and reset around the

SETUP NAME: POWER-UP BOOT REAR PANEL SWITCH READ

This setup is used to troubleshoot +the circuitry
the reading of the rear panel seitches in the event that the
mainframe fails to read the rear panel seitches correctly.

ST/SP/START: A3TP5, rising edge (MEM SA LATCH)

QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)

CLOCK: A3TPl, rising edge (LBIOSB)

Vh = U952

reading of the

associated with

Node
11- 5

13- 4
13- 5
13- 6
13- 7
13- 8
13- 9
13-11
13-12
13-13
13-1L4
13-15
13-16

15- 3

17- 8
17- 9

g 4d gcacadcdaccaacacaa o

Signature
low

U952
high
high
high
0000
U952
U952
0000
high
high
high
U952

low

high
low

Node
U 27-14

U 28- 5
U 28-15

Signature
high

high
high
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Table 8-7. Signature Analysis Setup A (2 of 3)

Node Signature

Set switches to

HPIB address-1F

Boot source to PV

TERM/MOD jumper A3J10 to MOD
Master controller

22- 1 high
22- 3 1low
22- 5 low
22- 7 low
22- 9 low
22-12 low
22-14 low
22-15 low
22-16 low
22-18 low
22-19 low

40- 1 low
40-11 U952
0-12 U952
0-13 U952
0-14 U952
0-15 U952
0-16 U952
0-17 U952
0-18 U952
low

gacaaaaaadoaoaao goaagaaaaaac

?
[
O

high
low
low
low
low
low
low
low
low
low
high

[
OoOoO~NAEFNMO~NVTWE

R PR
]
SRl

WWWwWwWwWwWwwWwwww
[

coaoggoaaagacaacac

Node Signature

U L47- 1 1low
U 47-11 U952
U 47-12 U952
U 47-13 U952
U 47-14 U952
U 47-15 U952
U 47-16 U952
U 47-17 U952
U 47-18 U952
U 47-19 1low

Set switches to

HPIB address 00

Boot source to System Bus
TERM/MOD jumper A3J10 to TERM

1 high
22- 2 high
22- 3 low
22- 5 low

7 low
22- 9 low
22-12 low
22-14 low
22-16 low
22-18 low
high

4o- 1 low
L40-11 U952
L40-12 U952
40-13 U952
40-14 U952
40-15 U952
L40-16 U952
40-17 U952
L40-18 U952
40-19 1low

ggcagaaaaca gaccacaaaaag
n
v
[
\O
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Table 8-7. Signature Analysis Setup A (3 of 3)

Node Signature

U 43- 1 high
U 43- 3 low
U 43- 5 1low
U U3- 7 low
U 43- 9 1low
U 43-12 low
U 43-14 low
43-16 low
43-18 1low
43-19 high

1

low
U952
T-12 U952
7-13 U952
U952
U952
7-16 U952
T-17 U952
7-18 U952
7-19 1low

&= =
==
'—\
[y

ccccaccaccacaca cca
IR
B
NS

Lo S g~ gl — — g g
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Table 8-8. Signature Analysis Setup B (1 of 3)

LOOPNAME: DISPLAY TEST

During the display test the following I/O functions are performed.

I/0 data lines are toggled

Delta time interrupt latch and counters are cleared
Interrupt masks are cycled

Rear panel switches are read

The floppy is written to

Even I/0 addresses are toggled

Keyboard is read

SETUP NAME: I/0 BUS TEST
This setup may be used to troubleshoot the above circuitry.
Executing display test and with keyboard buffer A3U25 removed,
set switches as follows:

HPIB addr O

Boot source PV

Term/Mod jumper J10 to Term

Hardware configuration jumpers-none installed

Mainframe set to normal (non-master controller)

ST/SP/START: A3TP5, rising edge (MEM SA LATCH)
QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)
CLOCK: A3TPT, rising edge (LBIOSB)

Vh = 80CO

8-20




Service - Model 641104

Table 8-8. Signature Analysis Setup B (2 of 3)
Node Signature Node Signature
U 11- 5 o000C U 24- 2 U6CC
U 11- 7 3849 U 24- 5 7C65
U 11- 9 HFCT U 24 6 8971
U 11-12 UAHS8 U 24- 9 U1H9
U 11-14 UAHS U 24-12 AUA9
U 11-16 T7A6P U 24-15 T7ACP
U 11-18 80c9 U 24-16 U835
U 24-19 96U3
U 12- 9 8oc1i
U 12-10 high U 26- 9 8oC1l
U 12-12 UAH9
U 12-15 high U 27-14 8occ
U 13- 4 UAH8 U 28- 7 8oc2
U 13- 5 3849 U 28-10 TA66
U 13- 6 UAHS U 28-13 high
U 13- T HFCT U 28-14 high
U 13- 8 7A6P U 28-15 80c8
U 13- 9 80C9
U 13-11 80cC9 U 30- 3 8o0c8
U 13-12 T7A6P U 30- 6 80cC8
U 13-13 HFCT
U 13-14 UAHS U 34- 1 0002
U 13-15 384A9
U 13-16 UAH8 U 35- 6 8occ
U 35- 8 0000
U 15- 3 o0o00C
U 15-17 o0o00C
U 17- 5 80Co
U 17- 8 8o0cCC
U 17- 9 o000C
U 20- 3 80C2
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Service - Model 64110A

Table 8-8. Signature Analysis Setup B (3 of 3)

Node Signature

3839
952H
F6LY
6H5A
cluco
6AFO
F1UU
1792
U 40-11 9722
U 4o-12 414U
U 40-13 PATO
U L4o-14 3409
U 40-15 PHPA
UL
Uk
U

(o]
=
o
]
O O~ W EFWN

0-16 L46UL
0-17 159H
40-18 (889

8oco

(o]
=
hay
'
A4

2 PAWF
3 P57C
4 5HUL
5 5u5¢C
U L47- 6 6A37
T 2H32
8 0187
9 C69U
U h7-11 362U
U 47-12 8137
U 47-13 AH82
U 47-14 PA8T
U 47-15 HUPC
U 47-16 HHuL1
U 47-17 65FC
U 47-18 6AUF

U 58- 4 o000C
U 58- 5 8occC
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Service - Model 64110A

Table 8-9. Signature Analysis Setup C (1 of 3)

LOOPNAME: PV MENU I/O WRITE

During the test, the following I/0 writes are performed:
Cycle interrupt masks
Bank switching, slot select
PHI register addresses

Beeper

SETUP NAME: PV MENU I/O WRITE TEST

The setup allows the troubleshooting of the above I/O circuitry
and I/0 busses.

Executing PV menu I/0 write test

ST/SP/START: A3TPS5, rising edge (MEM SA LATCH)
QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)
CLOCK: A3TPT, rising edge (LBIOSB)

VH = UF8H
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Service - Model 64110A

Table 8-9. Signature Analysis Setup C (2 of 3)

Node

11- 5
11- 7
11- 9
11-12
11-14
11-16
11-18

12- 9
12-10
12-12
12-15

13- 4
13- 5
13- 6
13- 7
13- 8
13- 9
13-11
13-12
13-13
13-14
13-15
13-16

15- 3

17- 8
17- 9

18- 8

€ o o dcdadaccaaadddadaggda adaaga aadcdaacac

Signature

0001
550A
7720
PFH1
7842
PAHY

9296

TPYT
0605
9493
high

PFH1
550A
7842
7720
PAHY
9296
9296
PAHY
7720
7842
550A
PFH1

0001

UF8F
0001

UF8F

Node Signature

24- 2 2487
24- 5 0943
24- 6 23cA
24- 9 A968
24-12 cyu2
24-15 135F
24-16 990A
24-19 2vU2U

cdaacacdaaca

26- 5 high

(= =

27-14 UF8F

28- 7 high
28-10 UF8H
28-13 high
28-14 high
28-15 105F

30- 6 105F

34- 4 0000
4-13 UF8F

5- 6 TPUT
5- 8 0000
3

105F

~
1

PLCT
FCHC
4YCLF
2HH8

Qo 0o O 0o
1 ] 1
(RO
ASLIN e B )

1
~N AU W

69P5
52H1
26C9
477
COHU
1347

cdddddda ddaddda o dadd adad o coaacc

e E W www W
OO0OO0OO0O0O0
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Service - Model 64110A

Table 8-9. Signature Analysis Setup C (3 of 3)

Node Signature

U 41- 9 high
U 41-10 0000

U L7-
U 47-
U L7-
U 47-
U L7-
U 47-
U 47-
U L7-

OHHH
U83A
U9P8
07Ccl
TThA
64HH
7624
62HA

O O~ AV W

U 54- 2 OPPU
U 54- 5 FHUS
U S4- 6 PCPU
U 54%- 9 9P3P
U 54-12 6HF9
U 54-15 657C
U 54-16 AQ8T
U 54-19 FPUA

73- 6 6150
73-11 UF8H
73-12 UF8H
73-13 UF8H
73-14 UF8H
73-15 UF8H

75- 1 OuCT
75- 4 UF8H
75- 9 TTHP
75-10 C924
75-11 HP59
75-12 PF2P

cacdacacda cacaca

On A10 Mini and RS232

U 63- 2 LCUWF
U 63- 3 low

8-25



Service - Model 641104

Table 8-10. Signature Analysis Setup D (1 of 2)

LOOPNAME: DISPLAY TEST
Included in the display test is the software necessary to take
signatures on the keyboard buffer.
SETUP NAME: KEYBOARD BUFFER TEST
If the keyboard buffer or I/0 bus transceivers fail, this test can be
used to isolate the failure. When in this setup, the low priority
interrupts are disabled so the keyboard interrupt routine is not cal-
led. Keys with alternate 1's and 0's are pressed to provide the stim-
ulous.

Executing display test

LIRL jumper J9 to test

Auto-reset jumper J6 to test

Keyboard RAM A3U9 removed

Press dash key and take signatures

Press return key and take signatures

ST/SP/START: A3TP5, rising edge (MEM SA LATCH)
QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)
CLOCK: A3TP18, rising edge (LRDKYBD)

Vh = 0001
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Table 8-10.

Service - Model 64110A

Signature Analysis Setup D (2 of 2)

With [RETURN]

Depressed

Node

codcgaaoagoag cgaaoagaca

10- 3
10- 4
10- 5
10- 6
10- 9
10-10
10-11

Signature

0001
0000
0001
0001
0001
0000
0000

0000
0001
0001
0001
0001
0000
0001
0001

0001

0000
0001
0000
0000
0001
0000
0000
0000

With Dash Key
Depressed

Node Signature

10- 3 0000
10- 4 o001
10- 5 0000

6 0001

9 0000
10-10 0000
10-11 0001

cdaoacacacagaa
[
?

3 0001
5 0001
25- 7 0000
9 0001
0000
25-14 0001
25-16 0000
25-18 0000

¢ ccoccadacad
N
3
o
n

33- 9 0001

4o-11 0001
40-12 0000
40-13 0001
40-1L4 0000
40-15 0000
40-16 0001
L4o-17 0001
40-18 0000

aogccaoaacacaa
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Service - Model 6L4110A

Table 8-11. Signature Analysis Setup E (1 of 3)

LOOPNAME: KEYBOARD FREERUN

This is a hardware loop in which the keyboard circuitry is allowed to
freerun. The asynchronous operations of the CPU servicing the key-
board interrupts and the pressing of a key are disabled by moving the
jumper in A3XUl to the test position. All locations in the keyboard
status RAM are written high and then low to allow checking of the RAM.
SETUP NAME: KEYBOARD FREERUN

Keyboard freerun causes a unique signature to be generated on the
HKYDET 1line for each key pressed. A failure in the keyboard scanning
circuitry may be isolated using this setup.

Move keyboard freerun jumper A3XUl to test

Move the auto reset enable jumper A3J6 to test

ST/SP/START: A3TP17, rising edge (HKAT)
QUAL/STOP: A3TP17, rising edge (HKAT)
CLOCK: A3TP19, rising edge (LHSYN)

Vh = 8P5h4
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Service - Model 64110A

Table 8-11. Signature Analysis Setup E (2 of 3)

Node Signature

U 9- 6 65P1 Keyboard scan circuitry on
the A3 CPU/IO board.

U 10- 3 0863

U 10- 4 HHS53

U 10- 5 HI1O0F

U 10- 6 3A9A

U 10- 9 2946

U 10-10 F61C

U 10-11 0108

U 15- 9 FCF2

U 20-11 T7icCC

U 33- 5 CUlU

U 33- 6 314C

U 33- 9 65P1

U 1- 7 OFPO Keyboard A4 multiplexers and

U 1- 9 A51H demultiplexers.

U 1-10 3AFP

U 1-11 FTUF

U 1-12 14H1

U 1-13 2603

U 1-14 oc2P

U 1-15 H9UH

U 2- 7 9UH4

U 2- 9 09658

U 2-10 OP9F

U 2-11 82H3

U 2-12 L62F

U 2-13 O9HF

U 2-14 U6H6

U 2-15 067U
Keyboard A4 comparator ICs.

U 9-1 FB878 SK8 depressed

U 9- 2 1180 [RESET] depressed

U 9- 3 80F8 [BACK SPACE] depressed

U 9- 4 882C [I] depressed

U 9-12 1180 [PREV. PAGE] depressed

U 9-13 80F8 [RETURN] depressed

U 9-14% 1180 [NEXT PAGE] depressed

U 9-15 1180 [DELETE CHAR] depressed
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Table 8-11.

Signature Analysis Setup E (3 of 3)

The following signatures are taken on the HKYDET line A3XUl pin

15 or ANU3 pin 5.

depressed.

Key
Pressed

SK1
SK2
SK3
SKh4
SK5
SK6
SKT
SK8
CLR LINE
RECALL
CAPS LOC
RESET

[=YoRRe o B N, BN g UVRN VRN

DASH
CARROT
\

BACK SPACE
INSERT CHAR
DELETE CHAR

TAB

"voHO<HAXMEEO

Signature

84UU
F8L4U
47F8
OLTF
2160
0216
3021
UA30
4A3A
UkA3
UULA
Luuy
TCF5
87CF
887C
7887
HT788
1H78
cuU1LT
HCU1
6HCU
L6HC
1L46H
P146
AP1Y
5AP1
A026
FAO2
48uc¢
AL8U
F307
FF30
2FF3
P2FF
6P2F
16pP2
516P
FFPF
UFFP

Key
Pressed

e

[
UNDERSCORE

ROLL UP

UP ARROW

NEXT PAGE
CNTL

CtRaITZ oMo wne

e we

]
RETURN

LEFT ARROW
RIGHT ARROW
LEFT SHIFT

TREWIOMNN

.

/
RIGHT SHIFT

ROLL DOWN
DOWN ARROW
PREV PAGE
SPACE BAR

A unique signature applies to each key

Signature

P3F8
OP3F
T0P3
HTOP
6HTO
AGHT
077P
3077
ACUA
2ACU
H2AC
AH2A
FAH2
8aAL
CH2F
3CH2
C3CH
8C3C
08C3
608¢C
F608
CF60
UA1H
A8UF
348U
4348
FAOU
2FA0
F719
8FT1
T8FT
HT8F
S5HT8
95HT
U95H
FU95
1FU9
7190
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Table 8-12.

Service - Model 64110A

Signature Analysis Setup F (1 of 3)

LOOPNAME :

A read of the RS232 switch settings, rear panel switch settings.
master or non-master controller is done during the I/0 read test.

PV MENU I/0 READ TEST

and
The

switch settings are output to the display in the following format.

I/0 READ TEST

ADDR is
BOOT is

00
01
10
11

M is l=master controller, O=normal (non-master controller)

RS232 switch settings are:

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

ADDR=XX BOOT=XX M=X RS232=XXXXXXXXX HC=XX

the HPIB address 00 to 1F as set by rear panel switches.

the boot source as set by the rear panel switches.

System bus

Local mass storage talk only
Local mass storage addressable
Performance Verification

0....A3J10

l....not used
2....A10U55 S6
3....A10U55 S5
4....A10U55 S4
5....A10055 S3
6....A10U55 S2
T7....A10055 S1

0 = TERM,

always = 1
0 = closed,
0 = closed,
0 = closed,
0 = closed,
0 = closed,
0 = closed,

[

RPREPRRR

tnnuwnn

MOD

open
open
open
open
open
open

HC are the hardware configuration jumpers, not used at this time.

SETUP NAME:

PV MENU I/0 READ TEST

By setting the switches such that all zeros should be read and then so
all ones should be read, the bit or bits that are

Executing I/0 read test

No hardware configuration jumpers installed

ST/SP/START: A3TP5, rising edge (MEM SA LATCH)

QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)

CLOCK: A3TP7, rising edge (LBIOSB)

Vh = 0007

in error may by
traced through the circuitry to find the failed component.
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Service - Model 64110A

Table 8-12. Signature Analysis Setup F (2 of 3)
Node Signature Node Signature
U 11- 5 0007 U 34- 4 0000
U 11- 7 0003 U 34-13 0000
U 11- 9 0004
U 11-12 0006 U 35- 6 0004
U 11-14 0001 U 35- 8 0004
U 11-15 0007
U 11-16 0001
U 11-18 0004 Switch settings
HPIB address 1F
U 12- 9 0006 Boot source-PV
U 12-10 high RS232 switches A10US5-open
U 12-12 0007 TERM/MOD jumper A3J1-MOD
U 12-15 high Master controller
U 13- 4 0006 U 22- 1 0005
U 13- 5 0003 U 22- 3 0007
U 13- 6 0001 U 22- 5 0007
U 13- 7 0004 U 22- 7 0007
U 13- 8 0001 U 22- 9 0007
U 13- 9 0004 U 22-12 0007
U 13-11 0004 U 22-14 0007
U 13-12 0001 U 22-16 0007
U 13-13 0004 U 22-18 0007
U 13-14% 0001 U 22-19 0005
U 13-15 0003
U 13-16 0006 U L4o- 1 0007
U 40-11 0000
U 15- 3 0007 U L40-12 0000
U 15-17 0007 U 40-13 0000
U 40-14 0000
U 17- 5 0007 U L40-15 0000
U 17- 8 0000 U 40-16 0000
U 17- 9 0007 U L40-17 0000
U 40-18 0000
U 27-14% 0000 U 40-19 0004
U 28- 7 high U 43- 1 0005
U 28-10 0007 U 43- 3 0007
U 28-13 high U 43- 5 0007
U 28-14 0003 U 43- 7 0007
U 28-15 0005 U 43- 9 0007
U 43-12 0007
U 30- 3 0005 U 43-14 0007
U 30- 6 0005 U 43-16 0007
U 43-18 0007
U 43-19 0005
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Service - Model 64110A

Table 8-12. Signature Analysis Setup F (3 of 3)

Node Signature Node Signature

U 47- 1 0007 U 43- 1 0005

U 47-11 0000 U 43- 3 0007

U 47-12 0000 U 43- 5 0007

U 47-13 0000 U L43- 7 0007

U 47-14 0000 U L43- 9 0005

U 47-15 0000 U 43-12 0005

U 47-16 0000 U 43-14 0007

U 47-17 0000 U 43-16 0007

U 47-18 0000 U 43-18 0007

U 47-19 0004 U 43-19 0005
U 47- 1 0007

Switch settings U 47-11 0006

HP-IB address-00 U 47-12 0002

Boot source-System Bus U 47-13 0004

See note below. U 47-14 o000k

RS232 switches A10US-closed U 47-15 0004

TERM/MOD jumper A3J1-TERM U 47-16 0004

Normal (non-master controller) U L47-17 0004
U 47-18 0004

U 22- 1 high U 47-19 0004

U 22- 3 0005

U 22- 5 0005

U 22- 7 0007

U 22- 9 0005

U 22-12 0005 NOTE: Change switches from PV to

U 22-14% 0005 system bus after test is

U 22-16 0005 executing.

U 22-18 0005

U 22-19 high

U L4o- 1 0007

U 40-11 0002

U 40-12 0002

U 40-13 0002

U 40-14 0002

U k0-15 0002

U 40-16 0000

U 40-17 0002

U 40-18 0002

U 40-19 0004
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Table 8-13.

Signature Analysis Setup G (1 of 2)

LOOPNAME: PV MENU SYSTEM BUS TEST

During the test, the PHI chip is taken off line and the internal reg-
isters of the PHI chip are written to and read from.
ure code given should the test fail does not present usable informa-
tion. If the test fails, it may take up to two minutes to complete.

SETUP NAME: PV MENU SYSTEM BUS TEST

Note: The fail-

Stimulus is provided for troubleshooting the I/O bus transceivers, PHI
control circuitry, and the functioning of most of the PHI chip itself.

Executing PV menu system bus test

ST/SP/START: A3TP5, rising edge (MEM SA LATCH)

QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)

CLOCK: A3TP7, rising edge (LBIOSB)

Vh = 9AkA
Node

11- 5
11- 7
11- 9
11-12
11-14
11-15
11-16
11-18

12- 9
12-10
12-12
12-13
12-15

aqacaaga cacaaaoaagaaaqa

Signature

9029
452U
HU65
9Ak4C
0001
9029
0001
0000

9A4C
high
9ALA
high
high

Node

13- 4
13- 5
13- 6
13- 7
13- 8
13- 9
13-11
13-12
13-13
13-1k4
13-15
13-16

caacaddaaccacacccaaaaada

Signature

9AkC
452U
0001
HU65
0001
0000
0000
0001
HU65
0001
4520
9AkC
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Service - Model 64110A

Table 8-13. Signature Analysis Setup G (2 of 2)

Signature Node Signature

15- 3 9029 U 4o- 2 61U6
15-17 9029 U 40- 3 STUF
U 40- 4 8CP6
17- 5 9AkA U 40- 5 A18F
17- 8 0463 U 40- 6 H32F
17- 9 9029 U 4o- 7 5549
U 40- 8 4PUH
18- 8 0463 U 40- 9 LF66
U 40-11 H62F
27-14 0463 U 40-12 HUCT
U 40-13 FU03
28- T high U 40-14 L4966
28-10 QALA U 40-15 3CF6
28-13 high U 40-16 11AF
28-14 high U 40-17 FHO6
28-15 0001 U 40-18 UCCF
30- 4 0001 U 47- 2 AcCCé
30- 5 HU6S U 47- 3 ACC6
U 30- 6 HU6Y U 47- 4 3C9P
U 47- 5 3C9P
U 34- 4 0000 U 47- 6 3C9P
U 34-13 0463 U 47- 7 3A12
U 47- 8 9843
U 35- 6 O9ALC U 47- 9 Cu15
- 8 0000 U 47-11 2PSU
U 47-12 02P9
- 3 HU64 U 47-13 A058
- 6 452U U 47-14 A1HY
U 47-15 A1HY
2 07A8 U 47-16 AlHY
7 1TFA U 47-17 31UF
1 high U 47-18 31UF

5 2427
U 63- 2 high
U 63- 3 low
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Table 8-14. Signature Analysis Setup H (1 of 2)

LOOPNAME: PV MENU RS232 TEST
The mainframe has loopback relays to loop back control and data sig-
nals from the output of the USART chip through the voltage translators
and back to the receive ports. SA stimulus is provided in this test-
ing loop.
NOTE
The failure code given, should the test fail,
does not present usable information. If the test
fails, it may take up to 2 minutes to complete.
SETUP NAME: PV MENU RS232 TEST
A failure in the RS232 circuitry may be isolated using this setup.
Executing PV menu RS232 test
Top switch of S2 (A10U60) in closed position
RS232 switches S1 (A10U55) in closed position
ST/SP/START: A3TP5, rising edge (MEM SA LATCH)
QUAL/STOP: A3TP5, falling edge (MEM SA LATCH)

CLOCK: A3TP7, rising edge (LBIOSB)

VH = O0UP
Node Signature Node Signature
U 11- 5 0019 U 13- 4 oo0uU
U 11- 7T O0O0P6 U 13- 5 O00P6
U 11- 9 OO07P U 13- 6 0003
U 11-12 00UU U 13- 7 O0OTP
U 11-14 0003 U 13- 8 0065
U 11-15 0019 U 13- 9 001A
U 11-16 0065 U 13-11 o001A
U 11-18 001A U 13-12 0065
U 13-13 O0O0T7P
U 12- 9 00UU U 13-14 0003
U 12-10 high U 13-15 00P6
U 12-12 OOUP U 13-16 00UU
U 12-15 high
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Table 8-1L.

Service - Model 64110A

Signature Analysis Setup H (2 of 2)

Signature

3 0019

15-17 0019

S 00UP
8 O00PT
9 0019

7 high

28-10 OOUF
28-13 009A
28-1L4 00P6
28-15 007U

U
U
U
U
U
U 27-14 o00PT
U
U
U
U
U

3 high

4 0000

U 34-13 00PT7

2
3
4
>
6 0019
7
8
9
11

6 oouU
8 0018

0059
0039
0019
0019

0019
005U
0019
(e]e]i18)

L4o-12 00C9
0-13 oouu
0-14 oouu

0-16 00UU
0-17 OOHU
0-18 o00CU

U

Uk

Ul

U 40-15 o00UU
UL

UL

Ul

Node

ON A10 MINI AND RS232

[ | 1
(R

NN
SIS RN ol o
FW OO

cdogaoaaaagoa cacaaaa
1 D !

! 1
(R
WP ENDONUTW

NN Uviuviuiuiuiuiutu

wwr\)r?mmmm

cqacacacaa

Signature

oou1
0021
0001
0001
0001
0001
oouT
0001

003U
O00F1
0000
003U
ooup
001U
003U
001U

0081
009A
00F1
low

00P6
00P6
0081
0000
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Service - Model 641104
8-48. POWER SUPPLY BLOCK DESCRIPTION.
ASSEMBLY Al.

8-49. The relationships between the power supply functional areas are
shown on figure 8-2.

8-50. The Model 64110A uses a switching power supply which provides
all other circuits with the following regulated voltages and signals:
+12 volt main supply
+12 volt display driver supply (12VDD)
-12 volt supply
-5 volt supply
-5.2 volt supply

-3.25 volt supply

LPOP, Low power-on pulse
LIR15, Power failure interrupt

LINSYN, Line synchronization

8-51. The power supply contains an overcurrent shutdown, individual
overcurrent protection on the -3.25 and -5.2 V supplies, RAM protect,
a L0 KHz clock, and control power circuits.

8-52. PRIMARY POWER BLOCK DESCRIPTION. ASSEMBLY A1A1l.

8-53. Line voltage, either 110 or 220 V, is supplied through the AC
line filter, fuse F1l, and the power on/off switch S1, to the line
voltage selector AS2.

8-54. The line voltage selector does two things. First, it determines
if there will be straight through rectification at 220 V, or rectifi-
cation with voltage doubling at 110 V. This maintains approximately
160 VDC, switched at 40 kHz, on the primary of the power transformer
A2T1. Second, it ensures the primary of Th sees only 110 V for either
line supply voltage.

8-55. CONTROL-POWER BLOCK DESCRIPTION.
ON ASSEMBLY AlA1l.

8-56. The power supply control circuitry provides supply and refer-

ence power for use in the power supply. Control-power is the first to
come up and consists of +12VCONT, +5VREF, and +5VCONT. The power is
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Service - Model 6L4110A

continuously available whenever line voltage is supplied to the line
voltage selector.

8-57. TEST POINTS AND 40 kHz CLOCK BLOCK DESCRIPTION.
ON ASSEMBLY AlA1l.

8-58. Test points VCONTIN and CONTRET provide an access point to
apply external power to the control power circuits. This will allow
generation of control power without requiring main system power. The
40 KkHz clock is generated by two one-shot multivibrators in US and
is used to set the base frequency of the regulator circuits for the
+5, -5.2 and -3.25 V supplies.

8-59. OVERPOWER PROTECTION BLOCK DESCRIPTION.
ON ASSEMBLY Al1A1l.

8-60. The overpower protection circuit must sense current in order to
make a determination of the supply power consumption. The current
sensor is transformer T3, which has its primary wired in series with
the primary of the power transformer. This current is input to the
overpower protection circuit U6, which produces a SHUTDOWN signal and
turns on the overpower indicator DS1, when an overpower condition is
reached. The SHUTDOWN signal is wire ORed with the other shutdown
signals to the +5 V regulator U2.

8-61. +5 VOLT SUPPLY BLOCK DESCRIPTION.
ON ASSEMBLY A1A2.

8-62. This is the dominant supply. Its regulator controls the power
to the primary of the power transformer. Therefore, the other lines
will go down if the +5 V line goes down.

8-63. The first of four transformer primaries supplies power directly
to the fullwave rectifier CR8 which rectifies it to +5 VDC. The +5 V
line is filtered by L4 and C10, 11, 23-25 and then regulated at +5 V
{(+-5%) by regulator AlU2.

8-6L4. The regulator senses the line level and compares it to the +5V-
REF level from the control power circuits. If the level is not cor-
rect, the regulator will increase or decrease the duty cycle of the
switching transistors A1Ql and Al1Q2 in the primary of the power trans-
former.

8-65. The regulator circuit A1U2, combines with the overvoltage pro-
tection circuits of the supply lines to shutdown the supply in an
overvoltage situation. This is accomplished by wire ORing the SHUT-
DOWN signals of the overvoltage protection circuits to the dead time
control comparator input of the +5 V regulator Al1U2. When a SHUTDOWN
signal is applied to this input, the regulator will turn both switch-
ing transistors A1Ql and A1Q2 off, thus, no power will be supplied to
the primary of the power transformer.
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8-66. +-12 VOLT SUPPLY BLOCK DESCRIPTION.
ON ASSEMBLY AlA2.

8-67. The fourth secondary supplies fullwave rectifier A1CR1, which
supplies approximately 20 VDC to the linear regulators A2VR1l, 2 and 3,
producing +12 V, -12 V, and +12 VDD, regulated at +-5%. The +12 VDD
line supplies the display driver circuits, and the +12 V and -12 V
supplies are general purpose supplies for all other circuits.

8-68. RAM PROTECT BLOCK DESCRIPTION.
ON ASSEMBLY AlA2.

8-69. The RAM protect circuit U6 is used to detect <the presence of
the -5.2 V supply. The -5.2 V supply must be present at any time the
+5 and +12 V supplies are supplied to RAM or damage may result to the
RAM. If the -5.2 V supply is not present, the RAM protect indication
DS3, is lighted and a SHUTDOWN signal is sent to the +5 V regulation
circuit AlA2.

8-70. -3.25 VOLT SUPPLY BLOCK DESCRIPTION.
ON ASSEMBLY A1A3.

8-T1. The second secondary supplies power through switching transis-
tor Q3, to the -3.25V +transformer Tl. Rectifier CR2, rectifies the
voltage from the -3.25 V transformer which is filtered by L1 and C17-
20. The regulator circuit U5 senses the voltage level on the -3.25 V
line, monitors the voltage drop across R37 for current levels through
the -3.25 V line, compares the levels with the +5VREF and varies the
duty cycle of the switching transistor Q3 to maintain -3.25 V (+-3%).

8-T2. The overcurrent protection circuit A2U5 senses the -3.25 V and
compares it with +5VREF. When an overcurrent condition exists, it
lights the -3.25 V overvoltage indicator A2DS2, and sends a SHUTDOWN
signal to the +5 V regulator circuit A1U3.

8-73. -5.2 VOLT SUPPLY BLOCK DESCRIPTION.
ON ASSEMBLY A1lA3.

8-74. The -5.2 V supply operates the same as the -3.25 V supply and
is maintained at -5.2 V (+-5%). It receives its power from the third
power transformer secondary through switching transistor QY4, the -5.2
V transformer T2, the fullwave rectifier CR5, and filter circuit L2
and C21-23, 28. The -5.2 V power is sensed by RUO and regulator U2.

8-75. Overcurrent protection is provided by A2U4 which lights the

-5.2 V overcurrent indicator A2DS1, and sends a SHUTDOWN signal to
the +5 V regulator AlU2.
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8-76. LPOP, L1R15, AND LINE SYNC BLOCK DESCRIPTION.
ON ASSEMBLY AlA2.

8-77. The power supply produces three signals to be used by the other
circuits; LPOP, LIR15 and LINSYN. LPOP is generated when power is
first turned on and whenever there is a power failure on the AC line
or +5 V supply. This signal goes to the CPU and I/O section where it
initializes the CPU and I/0 circuits.

8-78. LIR1S is generated when line voltage drops below a set value
and goes to the CPU/IO and display driver sections. It blanks the
display and aborts any writes to the floppies. LINSYN is a TTL signal
generated from the line frequency and goes to the CPU and I/0 section
where it is used in the auto-reset circuitry.
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8-79. POWER SUPPLY SCHEMATIC DESCRIPTION.
ASSEMBLY Al.

8-80. General.

8-81. The power supply assembly schematic functionally corresponds to
the power supply block diagram (figure 8-2). The four boards which
make up the power supply are shown on the schematic, service sheet
number 1 (figure 8-3).

Ref 64110-
Description Des  Number Location
Primary A1A1 66511 Top of chassis
+5, +-12 Volt A1A2 66513 Middle of chassis

-3.25, -5.2 Volt A1A3 66514 Bottom of chassis

Interconnect A1AY 66512 Side of chassis

8-82. The line voltage is fed through the AC line filter, fuse, and
power switch. Capacitor C27 provides additional RFI filtering. Therm-
istor RT3 nominally keeps any peak in-rush currents below 100 amperes
to protect the power switch. The voltage select switch has two posi-
tions selecting 110 or 220 volt input.

8-83. The line selector switch effectively reconnects the input
bridge from full wave configuration in the 220 mode to a half wave
doubler configuration in the 110 mode. The line filter is a modular
unit which starts to provide effective filtering at frequencies above
150KHz.

8-8L4. PRIMARY SUPPLY SCHEMATIC DESCRIPTION.
ASSEMBLY AlA1l.

8-85. Assembly AlAl is the primary power supply board. It sets up
correct primary voltages and supplies the current drive to the primar-
ies of A2T1 and T2 through a 40 kHz pulse width modulated switching
network.

8-86. Diode CRY4 is a full wave rectifier bridge that supplies power
to the main energy storage capacitors C23 and C24 to develop the pri-
mary supplies. Resistors R31 and R32 are 100 k ohm bleeder resistors
for the main capacitors.

8-87. Spark gaps SG1 and SG2 in series with thermistors RT1 and RT2
provide a non-destructive means of catching incorrect strapping on the
power supply input. In the event that the supply is connected for 110
volt operation and plugged into 220 volt main, one or both of the
spark gaps will fire and discharge the energy.
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8-88. Transformer Tl and C25 are a common mode filter, and €26, (€29
and L1 are a CLC filter. Both provide filtering at a lower fregency
than the input modular line filter.

8-89. The main power switching transistors Q3 and QU are connected
across the half bridge capacitors C28, C30. The two transistors turn
on alternately, causing current to flow in alternate directions
through the primaries of T2 and A2T1, thus supplying power for the
supplies. The main power transistors have diodes CR5, CR6 across the
collector/emitter Jjunctions to insure the storage energy in any leak-
age inductance in the primaries of T2 and A2T1 will be returned to the
energy storage network.

8-90. The +5 V supply is regulated by controlling the duty cycle on-
time of the 40 kHz switching transistors. Chip U2 monitors the +5 V
supply and compares it to the +5 V reference via the voltage sense
amplifier. The pulse width on output pins 8 and 11 increases as the
voltage differential on the voltage comparitor increases. The +5 V
reference comes from VR3 on the AlAl primary board. Resistor R16 and
CT filter noise, and R15 compensates for the input bias current for
the voltage sense amplifier. The +5 V sense is detected at the
motherboard to help compensate for printed circuit board trace voltage
drops. Ten ohm resistor Rl on the AlA4 interconnect board provides +5
V sense when the supply is removed from the mainframe. Resistor R1T
and C8 filter noise and R13 compensates for the input bias current.

8-91. The open collector outputs of U2 turn on and off the darlington
pair devices Ul which cause current to flow in the primaries of Th and
T5. Transformers T4 and TS5 comprise the base drive circuitry for the
power switches Q3 and Q4. The primary windings of Th and TS5 are con-
nected in such a polarity that when primary current is forced to flow
by the darlington switches UMA/BC, the respective power switch base is
driven off. These transformers are actually energy storage elements.
During the time that the drive transistors are turned on, each trans-
former stores energy which is later released into the secondary when
the darlington switches are turned off. On the primary, components
R27, C19, R28 and C18 form what is called a snubber network to reduce
RF interference problems.

8-92. The other two darlington pair devices U4 are driven by signals
CCl and CC2, Cross Conductor 1 and 2. During heavy load situations
when the switching transistors are on for full duty cycle, stored
charge could keep one switching transistor turned on when the other is
turning on. This would have the effect of shorting the two primary
supplies together thus destroying components. Signals CCl and CC2 keep
one switching transistor turned off until the other is completely
turned off.

8-93. The +5 V current being supplied to the instrument is sensed by
monitoring the voltage across the +5 V inductor A2LY4. This voltage is
supplied to the current limit amplifier sense input of U2. When this
voltage becomes large enough, the current limit amplifier of U2 begins
to limit the duty cycle on the +5 V supply. The current limit foldback
point is 33-35 amperes.
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8-9L4. Integrated circuits USA/B are two halves of a monostable multi-
vibrator connected in a loop. It is the 40 kHz clock for the power
supply. The clock is low true with a very short duty cycle. Its fre-
quency of operation is determined by R25 and C17 connected to pin 15
of USA and R26, C32 connected to pin 7 of USB.

8-95. Resistor R11l and C5 provide the soft start at power-up. Pin &4
of U2 is the dead time control input. This input controls the maximum
on-time of the output pulse. Until C1l2 has discharged to approximately
100 mV, the dead time control comparator is limiting the maximum pulse
width, thus causing the pulse width to increase gradually, causing the
supply to come-up in a slower manner.

8-96. Transistors Q2 and Q1 and their passive components form a dis-
crete SCR which latches or triggers when current is sunk through Rl to
ground. This circuit latches whenever sufficient current is sunk
through Rl to ground. The input side of Rl is clamped to 5 volt con-
trol supply. The input current is limited by R4 and noise on the in-
put line is filtered by C2.

8-97. Chip Ul and its associated components provide low voltage lock-
out to U2. Until the 12 volt control power supply is above 11 volts,
it keeps the VCC line to U2 off. If the 12 V control power drops be-
low 10 V, Ul shuts down power to U2. It also resets the dead time con-
trol circuitry via R8 and CR3 to ensure that if power is being cycled
rapidly, the supply will still come up slowly. Resistors R5, R6 and
R7 set the trip point for Ul.

8-98. Network R13, R15 and C8 provide some input filtering against 40
kHz noise on the error sensing line. The reference 1line includes
filtering in the form of R15, R16, and C7 to reduce susceptibility to
noise. Resistors R13 and R15 balance the input bias current and set
up the AC gain.

8-99. Chip U3 is the clock receiver circuit. It is a 311 OP AMP ar-
ranged with its passive components R23, R24, R9, and Cllh to set up the
clock threshold voltage at 2.5 V. The input of U3 is clocked by the
40 kHz generator USA/B. The output of U3 is directly across U2 timing
capacitor Cl1l2 to provide a discharge path, thus setting the switching
rate of 40 kHz.

8-100. +5, +-12 VOLT SUPPLY SCHEMATIC DESCRIPTION.
ASSEMBLY AlA2.

8-101. Assembly A1A2 generates +5, +-12, +12 VDD supply voltages along
with LINSYN to the processor. It also generates the LPOP signal which
resets the processor and low line signal LIR1S5.

8-102. Signal LINSYN input comes from A1T3. In this case, one of the
secondary lines 1is connected to a resistive voltage divider R17 and
R25 whose output is clamped to ground and to the 12 V control voltage.
That line then becomes one of two inputs to the Schmitt input gate U2C
with the other input held high. The output is then nearly square with
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a 60 Hz period. The output drives the base of Q2. Transistor Q2 col-
lector is pulled up to 5 volts through R2T. That collector signal
then becomes the LINSYN output.

8-103. Part of the main power transformer Tl is used for generating
the +5 V supply. Diodes CR8, CR19, CR20 make up a full wave center-
tapped bridge rectifier. Components L4 and five 1000 uF capacitors,
C10-11 and C23-25, make up the +5 V supply filter. In addition to
conventional components, a pair of diodes CCl and CC2 are provided in
order to sense potential for cross-conduction and to hold the main
power switching devices off until conduction due to storage time in
the main switches QL and Q2 has ceased. These two diodes also have
pull up resistors R32, R33 in order to reduce any storage time prob-
lems associated with the darlingtons A1U4A/BCD, which they control.

8-104. Part of the main power transformer Tl is used to generate +12 V
for the display driver, +-12 V supplies for other loads. The supplies
are fed from Tl through a fast recovery bridge rectifier CR1. The +12
VDD supply is separate from the main +12 V output because of the sens-
itivity of the display driver circuitry to noise. Voltage regulator
VR1 (+12VDD) regulates the +12 V for the display driver. Its filtering
is done through L1, C4 and C6. Diode CR12 and CR13 are placed in the
circuit for reverse polarity protection in case of a short.

8-105. Voltage regulator VR2 regulates the -12 V main supply and its
filtering is done through L2, C5 and C7. Diodes CR14 and CR16 are the
reverse polarity protection diodes. Voltage regulator VR3 regulates
the main +12 V supply. The filter network consist of L3, C8 and C9.
Diodes CR15 and CR17 are the reverse polarity protection diodes for
this circuit. All three outputs are routed to the AlAl4 interconnect
board and out to the instrument.

8-106. Chips U5 and U4 are used to sense -3.25 and -5.2 V overvoltage.
IC U6 is used to sense the condition when +5 V is available and -5.2 V
is not. The availability of +5 V without -5.2 V could cause damage to
the RAM circuitry of the peripheral processor memory. Once a shutdown
is activated, a divider network drives the remote activate input to
the shutdown ICs and a LED. The shutdown is then latched and requires
a power-on reset.

8-107. The LED provides a visual indication of the failure mode. The
shutdown signals go to the AlAl board where they shut down the main
switching transistors via the switching regulator A1U2. The over-
temperature thermostats provided in the power supply utilize Uk4. They
latch U4 in the shutdown mode, thus keeping the supply from turning on
again when it cools. Therefore, LED DS1 indicates either a -5.2 V
shutdown or temperature shutdown.

8-108. Integrated circuit A1U6 is part of the overcurrent detector.
Transformer AlT2 is the overcurrent transformer and is connected in
series with the main power transformer primary of Tl. The secondary of
A1T2 contains a full wave bridge A1CR7, and a filter network A1R36 and
C34. 1In the event that the voltage at pin 2 of A1U6 exceeds the trip
point of 2.6 volts, it will issue a shutdown signal to the AlAl board
and latch itself. In addition, LED A1A1DS1 will come on and stay on
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indicating that the shut down mode was due to an over power condition.

8-109. LINSYN is a TTL level square wave signal generated by U2C and
Q2 running at line frequency. Chip U2 is driven by line voltage trans-
formed down to CMOS levels by A1T3. Diodes CR3 and CRY4 clamp the in-
puts to the CMOS gate U2 to +12 V and ground to keep line transients
from damaging the IC.

8-110. Signals LPOP and LIR15 are generated through Ul from the Al1T3
secondary. Full wave bridge CR2 output is divided and filtered to
drive Ul which provides low-line indication. Whenever the line volt-
age drops into the low-line region, it sets the RS flip-flop U2A/D.
At power-up, the state of the flip-flop is reset. As long as that is
true, U2B output can not go low until time-out of the input pin 6 of
U2B, which is set by R21 and C16. Therefore, about one second after
412 V main power supply output is up, pin 4 of U2 will go low. That
low signal will be coupled through Cl7 and will drive +the output of
U3A high for about 70 microseconds which will in turn drive the LPOP
line low for about 70 microseconds.

8-111. The circuit also interlocks the timing between an LIR15 low
true output and any subsequent LPOP signal following restoration of
power. If the input line voltage drops below acceptable limits for a
very brief period of time, the flip-flop will be delayed by about 100
microseconds. Therefore, no LPOP will be delivered any closer to the
LIR15 negative edge than 100 microseconds. That timing is required by
the central processing unit.

8-112. Voltage regulators A1VR1l (+12 V control), VR2 (+5 V control),
and VR3 (+5 V reference), supply the control voltages that enable the
power supply to start-up and shut-down in an orderly way. Regulator
VR3 supplies the precision +5 V reference so that no adjustment for
the +5 V supply is needed. The input for the regulators comes from
A1T3 and a full wave bridge A1CR8. The filter capacitors A1C13, C15,
C16, C35, and C37 provide high frequency stability.

8-113. -3.25, -5.2 VOLT SUPPLY SCHEMATIC DESCRIPTION.
ASSEMBLY A1A3.

8-114. The AlA3 board generates the -3.25 and -5.2 V supplies. The two
supplies are pulse width modulated switching supplies similar +to the
+5 V supply. Power for these switching supplies comes from the second-
ary coils of the +5 V primary transformer A2T1. For this reason, the
+5 V supply must be regulating for a minimum load before the -3.25 and
-5.2 V supplies can regulate.

8-115. The -3.25 volt supply is generated through CR4, A2T1, and the
power switching transistor Q3. Transistor Q3 is a FET power switch.
The FET switch is driven by a 40z kH signal from the pulse width mod-
ulator U5 control regulator via Q2 and UlA. The FET switch provides
the power drive to the primary of Tl. The secondary of Tl feeds the
-3.25 V supply filter network L1 and C1T7-20.
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8-116. The power switch contains a snubber network consisting of C24
and R38. Resistor RM5 provides turn off stability. Resistor R30
insures the FET is protected in the event that the drive crcuitry is
removed from the board. The -3.25 and -5.2 V outputs are fed through
transformer Tl to the filter network L1, C17-20.

8-117. The -5.2 V supply is set up like the -3.25 V supply. The
passive components are of different values for the different voltage
outputs of two supplies. The -5.2 V circuit consists of CR5, Qi, T2,
L2, C21-23, C€28. Chip U2 is its control regulator and functions the
same as U5 but have different clocking signals. The timing control is
€11, R2h4 (for US) and C6, R17 (for U2). The timing is set up so that
the external clock signal always overrides and provides the reset.
The controller incorporates fold back current limit which is set at
just above 20 amperes. Both controllers use remote sensing to the
output voltage. A separate sense line is brought out to the mother
board distribution bus.

8-118. Both supplies' modulating regulators have a clock network sim-
ilar to the +5 V supply. The 40 kHz clock signal from the clock cir-
cuitry on the AlAl primary board overrides and resets the timing ca-
pacitors on pin 5 of the regulator ICs to set the pulse width modulat-
ed signal at 40 kHz.

8-119. The voltage sense for the voltage sense amplifier for the regu-
lator ICs are remotely sensed at the motherboard. The 10 ohm resistors
A3R43 and A3RLY insure that the supply is still functional in the
event that the supply is removed from the mainframe.

8-120. As in the +5 volt regulator there are some additional capaci-
tors C31 and C32. These capacitors in combination with C30 and C33
provide rejection of 40 kHz noise. Tight tolerance resistors are used
to insure the input reference quality is maintained. Both U2 and U5
have conventional RC compensation networks.

8-121. Components C1, C7-8, C12-14, €29, R8, Ril4, R42 are simply

filtering for the +12 V control power supply and the +5 V refer-
ence supply.
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8-122. POWER SUPPLY TROUBLESHOOTING.

8-123. Power Supply troubleshooting consists of failure modes and sug-
gested steps to take in troubleshooting. When a failure is isolated
to a Dblock of components, refer to the theory and troubleshoot those
components.
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Hazardous voltages and charges exist on the power supply.

The main filter capacitors take approximately 2 minutes to

discharge after line power is removed from the supply. Use

tool to discharge the main filter capacitors before servic-
ing.
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8-124. Remove the power supply from the mainframe and install the
power supply test board. It contains minimum loads required to bring
the 12V supplies into full regulation and LED indicators to indicate
operation of the different supplies. Removing the supply from the
mainframe will verify that the failure is with the supply and not with
the mainframe motherboard or boards installed in the frame.

8-125. The A1A2 and AlA3 boards may be extended using the power supply
flexible extender cable. The AlAl board should be left in the supply
frame during troubleshooting because of the hazardous voltages and
charges present on the primary rails.

8-126. FUSE IS BLOWN.

8-127. Line voltage is rectified by A1A1CRY4 and filtered to develop
the primary rails. Shorts in the rectifier or filter components
will cause the fuse to blow.

8-128. A1A1Q3 and 4 are the main switching transistors. The con<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>