Personal Computer
Hardware Reference
Library

IBM RT PC
6150 System Unit Hardware
Maintenance and Service

SA23-2605-0



Personal Computer
Hardware Reference
Library

IBM RT PC
6150 System Unit Hardware
Maintenance and Service



The following statement applies to this IBM product. The statement for other IBM products intended
for use with this product will appear in their accompanying manuals.

Federal Communications Commission (FCC) Statement

Warning: This equipment generates, uses, and can radiate radio frequency energy and if not
installed and used in accordance with the instructions manual, may cause interference to radio
communications. It has been tested and found to comply with the limits for a Class A computing
device pursuant to Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable
protection against such interference when operated in a commercial environment. Operation of this
equipment in a residential area is likely to cause interference in which case the user at his own
expense will be required to take whatever measures may be required to correct the interference.

Instructions to User: Properly shielded and grounded cables and connectors must be used for
connection to peripherals in order to meet FCC emission limits. Proper cables are available from
IBM authorized dealers. IBM is not responsible for any radio or television interference caused by
using other than recommended cables or by unauthorized modifications to this equipment. It is the
responsibility of the user to correct such interference.

CAUTION:

This product is equipped with a 3-wire power cord and plug for the user’s safety. Use this
power cord in conjunction with a properly grounded electrical outlet to avoid electrical
shock.

Third Edition June 1988

This is a major revision of the second edition of the IBM RT PC 6150 System Unit Hardware Maintenance and Service manual
dated September 1986. This manual incorporates all maintenance information for the IBM 6150 up to the date of this edition.
Changes are made periodically to the information herein; these changes will be incorporated in new editions of this publication.

References in this publication to IBM products, programs, or services do not imply that IBM intends to make these available in
all countries in which IBM operates. Any reference to an IBM licensed products in this publication is not intended to state or
imply that only IBM’s licensed product may be used. Any functionally equivalent program may be used instead.

International Business Machines Corporation provides this manual ”“as is,” without a warranty of any kind, either
expressed or implied, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose. IBM may make improvements and/or changes in the product(s) and/or the program(s) described
in this manual at any time.

Products are not stocked at the address given below. Requests for copies of this product and for technical information about
the system should be made to your IBM authorized RT Personal Computer dealer.

A reader’s comment form is provided at the back of this publication. If the form has been removed, address comments to IBM
Corporation, Department 998, 11400 Burnet Road, Austin, Texas 78758. IBM may use or distribute whatever information you
supply in any way it believes appropriate without incurring any obligation to you.

IBM is a registered trademark of International Business Machines Corporation.

RT PC is a registered trademark of International Business Machines Corporation.

© Copyright International Business Machines Corporation 1985, 1986, 1988. All rights reserved.



Safety

This manual contains a “Safety Inspection Guide” in the preface
pages. The Safety Inspection Guide is used by the IBM Service
Representative.

The IBM 6150 System Unit contains no hazardous voltages or
safety grounds outside the power supply. The power supply is a
sealed unit and it is not field serviceable.

This manual contains DANGER notices on pages 4-22 and 4-23.
The following pages contain translations of the DANGER notices
and the following caution notice.

CAUTION

Before removing any cover or disconnecting any signal
cable, set the power switches on the system unit and all
attached devices to Off; then unplug all external power
cables from the outlets.
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Safety Translations

DANISH ADVARSEL

Section 4

IBM RT PC Udskiftning og erstatning af batterier - FARE. Fare for brand, eksplosion

og forbranding. Batteriet me ikke genoplades, skilles ad, udsattes for temperaturer over
100 grader; der me ikke loddes direkte pe elementet, elementet me ikke forbrandes eller
komme 1 forbindelse med vand.

Hold batteriet vak fra born. Me kun udskiftes med IBM reservedel nr. 6299201 eller et

batteri, der anbefales af Underwriters Laboratories, Inc. til brug i IBM 6150, og som er
klassificeret derfra. Brug af et andet batteri kan medfore brandeller ekplosionsfare.
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DUTCH GEVAAR

Waarschuwing

Schakel de systeemeenheid en alle randapparatuur uit en haal de netspanningsstekkers van de
systeemeenheid en van alle randapparatuur uit de stopcontacten, voordat u een kap opent of
een signaalkabel loshaalt.

Section 4

“Verwijdering en vervanging van IBM RT PC - batterijen - LET OP! Gevaar voor
brand, ontploffing en ernstige brandwonden. Laad de batterijen niet opnieuw op, haal ze
niet uit elkaar, verhit ze niet boven 100&degr.C, verbrand ze niet, stel de inhoud van de
batterij niet bloot aan water en soldeer niets aan de batterijcel vast.

Houd de batterijen uit de buurt van kinderen. Gebruik bij vervanging IBM-batterijen
bestelnummer 6299201 of batierijen die speciaal voor gebruik met de IBM 6150 zijn
goedgekeurd door de Underwriters Laboratoires Inc. en waarop dat ook staat
aangegeven. Als u andere batterijen gebruikt loopt u het risico dat er brand ontstaat of
dat zich een ontploffing voordoet”
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FINNISH VAROITUS

Huomio

Ennen minkaan yhteyskaapelin tai kannen irroittamista, katkaise virta systeemiyksikosta ja
kaikista siihen liitetyista laitteista; irroita sitten kaikki verkkojohdot pistorasioistaan.

Sivu 4-22
IBM RT PC:n pariston poisto ja vaihto - VAARA

Tulipalon, riajihdyksen ja vakavien palovammojen vaara. Al lataa paristoa uudelleen,
pura sitd, kuumenna sitd lampotilaan yli 100°deg. C, juota paristoa kiinni, havita sitd
polttmalla tai anna sen kastua. Pid4 paristo poissa lasten ulottuvilta. Vaihda kaytetyn
pariston tilalle vain paristo, jonka IBM-tilausnumero on 6299201 tai joka on hyviksytty
kaytettdavaksi IBM 6150 -koneen kansaa. Muunlaisten paristojen kidytto saattaa
aiheuttaa tulipalon tai rijahdyksen vaaran.
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FRENCH DANGER

Attention!

Avant de retirer le carter de protection ou de débrancher les cébles de signalisation:

- Mettre en position hors tension tous les interrupteurs de l'unité et des périphériques.
- Débrancher tous les cordons d’alimentation de leur prise murale.

Page 4-22, 4-23

Retrait et remplacement de la pile de 'IBM RT PC - DANGER - Tenir hors de portée
des enfants.

Ne pas recharger, demonter ou souder. Ne pas exposer la pile & une température
excédant 100 C. Ne pas la mettre au feu ni a 'eau.

Risques d’incendie, d’explosion ou de brulure grave.

N'utiliser sur 'IBM RT PC que les piles IBM Nr. 6299201 ou celles dont la classification
“pour IBM 6150 est clairement spécifiée par des laboratoires agréés.

L’utilisation de toute autre pile présente un risque d’incendie ou d’explosion.
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GERMAN

Achtung

Vor dem Entfernen von Verkleidungen oder dem Trennen von Signalkabeln Netzschalter der

Systemeinheit und aller angeschlossenen Gerate ausschalten. Dann alle Netzkabel aus den
Netzsteckdosen ziehen.

Seiten 4-22 und 4-23
Ausbau und Einbau der Batterie beim IBM RT PC - Gefahr.
Feuer-, Explosions- und Verbrennungsgefahr. Zelle nicht laden, zerrlegen, ueber 100

Grad C erhitzen, keine Loetstelle direkt an der Zelle anbringen, Zelle nicht verbrennen
oder den Inhalt mit Wasser in Beruehrung bringen.

Kindersicher aufbewahren. Als Ersatz ausschliesslich IBM Original-Batterien verwenden.
Bei Verwendung anderer Batterien besteht Feuer- und Explosionsgefahr.
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ITALIAN PERICOLO

Attenzione

Prima di togliere qualsiasi coperchio o scollegare qualsiasi cavo di segnale, spegnere gli
interruttori di alimentazione dell'unita di sistema e di tutti i dispositivi collegati; scollegare poi
dalle prese di corrente tutti i cavi di alimentazione esterni.

pagg. 4-22 e 4-23
Rimozione e sostituzione della batteria del PC RT IBM - PERICOLO.

Rischio di gravi ustioni, esplosione ed incendio. Non caricare, disassemblare o riscaldare
ad una temperatura superiore ai 100 gradi, non effettuare saldature direttamente
sull’elemento, incenerire o metterne il contenuto a diretto contatto con ’acqua. Tenere
lontano dalla portata dei bambini. Usare un ricambio IBM (numero parte 6299201),
oppure una batteria specificatamente consigliata dalla Underwriters Laboratories, Inc.
per il 6150 IBM e verificare che tale classificazione sia espressamente indicata. L’utilizzo
di una qualsiasi altra batteria puo rappresentare un rischio di incendio o esplosione.

(6/88) Safety ix



JAPANESE fE bk

T E

HAR—EROALAED, E57y—TuagOELAD T 85121, LT
VAT LAEBOEFRA, o FETRTCOEGREEOERER A o F 24 71C

LTohb, T XCOABEBRT — Ty iy brbIRWTL A I,

fEBED

K, 15, BLETLRTEORBEISY T, NvF ) —2BALTS, 5T,
100° CLUEREIZHTZ, NuF ) —HEPLZRZELTEDOI LIRL TITL DI,
TLEX L, FHIITSTRVWTLEX Y, IBMBGES62938201H, H30,
Underwriters Laboratories, Inc.lX»>T,

IBMB 150 N3 LHEICigEsn, T L5BBE»PLIZIATVD
NOFY—=DHETMT I EIILTLEX D, ftonyFU—2HunEge, KEP
WIOEE»H Y T,

x Service Manual



NORWEGIAN ADVARSEL

Advarsel
For du tar av dekselet eller trekker ut signalkabler, ma du sla av nettbryterne pa systemenheten
og alle tilkoplede enheter (AV, Off eller O) og trekke ut alle nettkablene fra stikkontaktene.

Kapitell 4: “Bytte av batterier - FARE. Pa grunn av brann- og )
eksplosjonsfare ma batteriene ikke lades opp, tas fra hverandre, brennes eller utsettes for
sterk varme. Oppbevar batteriene utilgjengelig forn barn. Bruk bare IBMs batterier med
delnummer 6299201. Bruk av feil type batteri kan forarsake brann eller ekplosjon”
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PORTUGUESE PERIGO|

Cuidado

Antes de remover qualquer tampa ou de desligar qualquer cabo de sinal coloque os interruptores
de corrente eléctrica da unidade do sistema e de todos os dispositivos a ela ligados na posi¢ao
de desligado (off) e desligue das tomadas todos os cabos externos de corrente eléctrica.

Seccao 4
Paginas 4 a 22

PERIGO - Ao retirar e substituir a bateria IBM RT PC pode haver perigo de incéndio
explosdo e queimaduras graves. Ndo recarregue, desmonte, aqueca a mais de 100 graus -
C, solde directamente a célula, incinere ou deite o conteudo na agua. Mantenha afastada
das criangas. Substitua apenas por uma bateria IBM P/N 6299201 ou por uma bateria
especificamente designada pelos Underwriters Laboratories, Inc. para ser usada com o
IBM 6150.

A utilizagdo de outro tipo de bateria pode representar risco de fogo ou explosao.
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SPANISH PELIGRO

Precaucion

Antes de quitar cualquier cubierta o desconectar cualquier cable de sedal, coloque los
interruptores de alimentacion en la unidad del sistema y en todos los dispositivos conectados
en posicion de APAGADO; desenchufe entonces todos los cables externos de alimentacion de
las tomas de corriente.

Pag. 4-22, 4-23

PELIGRO

Riesgo de fuego, explosidon y quemaduras graves. No recargue, ni desmonte, ni exponga
a temperaturas superiores a 100° C, ni suelde directamente en la bateria, ni queme, ni
ponga en contacto con el agua el contenido de la bateria. Manténgala fuera del alcance
de los nifios. Sustituyala unicamente por la pieza IBM N 6299201 o por una bateria
especificamente clasificada por Underwriters Laboratoires, Inc. para utilizarse en el IBM
6150 y que esté marcada indicando dicha clasificacion. La utilizacidon de otra bateria
puede presentar riesgo de fuego o de explosidn.
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SWEDISH VARNING

Varning
Innan du tar bort ndgon kapa eller lossar nagon signalkabel maste du sla fran strombrytarna pa
systemenheten och alla anslutna enheter samt lossa alla natkablar fran sina uttag.

P4 sidorna 4-22 och 4-23

VARNING - Brand- och explosionsrisk. Batteriet far cj laddas, tas isar, utsétts for
temperatur over 100 grader eller brannas. Lodning direkt pa batteriet far cj ske.
Batteriets innchdll far ¢j komma i kontakt med vatten. Forvaras oatkomligt for barn.
Byt endast mot batteri med IBM bestallningsnummer 6299201.

Anvindning av annat batteri kan medfora risk for brand eller explosion.
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Safety Inspection Guide

Use this guide to identify unsafe conditions. Use good judgment to
identify potential safety hazards not covered by this guide. If
unsafe conditions are present, determine how serious the hazards
are and whether you should continue before correcting the
problem.

Do the following checks:

1. Check the covers for damage or alterations that expose the
internal parts of the system unit or for sharp edges.

2. Check the covers for proper fit to the system unit. They should
be in place and secure.

3. Gently rock the system unit from side to side to determine if it
is steady.

AJZB046
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4. Set the power switch on the system unit to Off.

5. Remove the side cover. If needed, see Section 4.

6. Check for alterations or attachments. If there are any, check
for obvious safety hazards such as broken wires, sharp edges, or
broken insulation.

7. Check the internal cables for damage.

8. Check for dirt, water, and any other contamination within the
system unit.
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9. Check the voltage label on the rear of the system unit to ensure
it matches the voltage at your outlet.

10. Check the external power cable for damage.
11. With the external power cable connected to the system unit,
check for 0.1 ohm or less resistance between the ground lug on

the external power cable plug and the metal frame.

12. Install the covers. If needed, see Section 4.

Metal
A Frame
o{eJo -’
N ~
\ o 04

External
Power Cable
Ground Lug N

o
%

Y%

Voltage
Label
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About This Book

This manual provides service information about the IBM 6150
System Unit, adapters, and attached devices that do not have their
own service information. This manual does not contain service
information about attached printing and plotting devices.

Users of this manual should have training on the IBM 6150 System
Unit.

This manual is divided into sections to make the information easier
to find. A three or four-digit code is used in the page numbering of
some sections to make future updating easier.

Section 1, “System Description” contains a brief description of the
system unit, keyboard, and display.

Section 2, “Diagnostics” contains descriptions of the diagnostic
programs, utilities, and the service request number.

Section 3, “Problem Isolation Charts” contains the service
procedures used to isolate failures to a field-replaceable unit.

Section 4, “Removal and Replacement Procedures” contains the
locations, removal procedures, and replacement procedures. These
procedures may direct you to another section for specific details
such as switch settings, jumper settings, or terminator resistor
settings.

Section 5, “Base System Unit” contains a description,
specifications, cabling diagrams, data flow diagram, and parts
information for the base components of the system unit.

Section 6, “System Memory Options” contains a description,

specifications, and parts information for each system memory
option.
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Section 7, “Diskette Drives” contains a description, specifications,
terminator resistor settings, and parts information for each type of
diskette drive.

Section 8, “Fixed-Disk Drives” contains a description,
specifications, terminator resistor settings, and parts information
for each type of fixed-disk drive.

Section 9, “Adapters” contains a description, specifications, switch
or jumper settings, and parts information for each adapter used in
the system unit.

Section 10, “User Input Devices” contains a description,
specifications, a removal procedure, a replacement procedure, and
parts information for each type device used to input data or
commands.

Section 11, “Displays” contains a description, specifications,
control adjustment procedures, and parts information for each IBM
display used with the IBM 6150 System Unit.

Section 12, “Tape Drive” contains a description, specifications, and
parts information for the tape drive used with the IBM 6150 System
Unit.

Appendix A, “Tool Requirements” contains descriptions of the tools
needed to service the IBM 6150 System Unit.

Appendix B, “SRA to FRU Cross-Reference List” contains a list of
the Service Repair Action (SRA) numbers and part numbers and
the part name of the field-replaceable unit they represent.

Appendix C, “Error Log Information” provides an overview of the
Error Log reports, commands, and command examples.

A Reader’s Comment Form and Book Evaluation Form are
provided at the back of this book. Use the Reader’s Comment
Form at any time to give IBM information that may improve the
book. After you become familiar with the book, use the Book
Evaluation Form to give IBM specific feedback about the book.



Related Publications

IBM RT PC Guide to Operations describes the IBM 6150 and
IBM 6151 System Units, the displays, keyboard, and other
devices that can be attached. This guide also includes
procedures for operating the hardware and moving the IBM RT
PC System.

IBM RT PC User Setup Guide provides instructions for setting
up and connecting devices to the system units. This book also
gives procedures for testing the setup. (Packaged with IBM RT
PC Options Installation)

IBM RT PC Options Installation provides instructions for
choosing the correct switch settings, installing optional
adapters, installing fixed-disk drives, and installing diskette
drives in the IBM 6150 and IBM 6151 System Units. (Packaged
with IBM RT PC User Setup Guide)

IBM RT PC Problem Determination Guide provides instructions
for running diagnostic routines to locate and identify hardware
problems. A problem determination guide for software and
diskettes containing the IBM RT PC diagnostic routines are
included.

IBM RT PC Hardware Technical Reference is a two-volume set.
Volume I describes how the system unit operates, including I/O
interfaces, serial ports, memory interfaces, and CPU interface
instructions. Volume II describes adapter interfaces for
optional devices and communications and includes information
about IBM Personal Computer family options and the adapters
supported by the IBM RT PC System. (Available optionally)

IBM 6157 Streaming Tape Drive Setup and Operating
Instructions provides instructions for setting up and operating
the IBM 6157 Streaming Tape Drive. This book also describes
procedures for cleaning the recording head of the tape drive
and handling tape cartridges.
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e Setup Instructions for the IBM PC Network Short, Medium, and
Long Distance Kits provides instructions for setting up and
connecting the short, medium, and long distance expanders.

e Setup Instructions for the IBM PC Network Transformer and
Translator Unit provides instructions for setting up and
connecting the transformer and translator.

e IBM RT PC 6192 Expansion Unit Hardware Maintenance and
Service provides removal procedures, replacement procedures,
parts information, and problem isolation charts.

e IBM 6156 Portable Disk Drive Hardware Maintenance and
Service provides removal procedures, replacement procedures,
parts information, and product specifications.

e IBM 5085 Graphics Processor Maintenance Information Manual,
SY66-0101

e [BM 5081-1,2 Display Maintenance Information Manual,
SY66-0102

e IBM 5080 Attachment Adapter Manual

Ordering Additional Copies of This Book

To order additional copies of this publication, use either of the
following sources:

e To order from your IBM representative, use Order Number
SBOF-1826.

e To order from your IBM authorized RT PC dealer, use Part
Number 22F9803.

A binder and wrap plugs are included with the order.
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About This Section

This section contains a brief description of the three units that
make up the basic IBM RT Personal Computer® System. These
descriptions are for the minimum system. Your system may
contain devices that are not described in this section. For service
information on a particular device, see the section for that type of
device.

RT PC and RT Personal Computer are registered trademarks of International Business Machines
Corporation.

RT is a trademark of International Business Machines Corporation.
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Introduction

The IBM RT PC 6150 System consists of the floor-standing system
unit, a table-top display, and a keyboard. Your system may contain
other devices such as printers and communication devices.

System Unit

The IBM 6150 System Unit contains the processor, optional
floating-point board, system memory, power supply, fixed-disk
drives, diskette drives, and the adapters for the keyboard, mouse,
display, fixed-disk drives, diskette drives, printers, plotters, tape
drive, and communication devices.
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Keyboard

The keyboard adapter is built into the system board. The keyboard
attaches to the KBD (keyboard) connector on the rear panel of the
system unit. When the IBM 6150 System Unit is connected to an
IBM 5085 Graphics Processor, the keyboard attaches to the
Peripheral Connection Assembly (PCA) of the IBM 5085 Graphics
Processor. The PCA is installed in the base of the IBM 5081
Display.

AJZB220
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Display
Several types of display devices can be attached to the system unit.

An adapter that is compatible with both the system unit and the
display device must be installed in the system unit.

Iy #
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Section 2. Diagnostics
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About This Section

This section contains descriptions of the diagnostic programs
available on the IBM RT PC diagnostics diskettes and a
description of the service request number.

Section 3 directs you in the use of these programs during problem
isolation.

Use the contents list on the previous page to find information
about the diagnostic programs or the service request number.
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Introduction to Diagnostics
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Note: Some system unit components do not cool properly and may
fail intermittently when covers are off. For this reason do not
power the system unit on longer than 10 minutes with the covers

off.

The diagnostic programs are divided into six types:

The Resident Power-On Self-Test (POST) programs are in
Read-Only Memory (ROM) modules on the processor board.
These programs run when the system unit is first powered on.

The Resident POST programs check the system unit components
needed to load programs from the fixed disk or diskette. See
page 2-6 for more information about the Resident POST
programs.

The Loadable POST programs load from the fixed disk or the
diagnostics diskettes. These programs run when the Resident
POST programs complete.

The Loadable POST programs first sense the adapters and
options installed in the system unit and build an Installed
Features List. Before any checkout routines are run, the
installed features list is compared to the Configuration Record

on the fixed disk. See page 2-6 for more information about the
Loadable POST programs.

Pressing the Ctrl-Alt-Pause keys cause the Loadable POST
programs to run.

The Diagnostic Routines are on the diagnostics diskettes. The
Problem Determination Guide directs the system user to run the
Diagnostic Routines to check the system unit during problem
determination. See page 2-12 for more information about the
Diagnostic Routines.



The Utilities are on the diagnostics diskettes. They provide
utility functions such as exercising communication links, and
displaying special information.

The Utility programs are used in a non-directed manner to
provide control and information to the system user or service
technician. See page 2-14 for more information about the
Utilities.

The Advanced Diagnostic Routines are on the diagnostics
diskettes. They are used by the service technician to isolate

failures to a Field-Replaceable Unit (FRU).

The Advanced Diagnostic Routines do the same tests as the
Diagnostic Routines plus additional tests that require action by
the service technician. The additional tests may require the use
of wrap plugs, keying certain patterns on the keyboard, or
answering questions about displayed information. See page 2-17
for more information about the Advanced Diagnostic Routines.

The Installation Verification option compares the installed
features list built by the Loadable POST programs to the
configuration record on the fixed disk. See page 2-18 for more
information about the Installation Verification option.

When a problem is detected, the Problem Determination

Procedures (PDPs) in the Problem Determination Guide direct the

system user in a checkout of the IBM RT PC System Unit. The
PDPs ask the system user to record a Service Request Number
(SRN) and provide it to the service organization. The service
technician uses the SRN to determine which FRU is needed to
repair the system. See page 2-20 for more information about the
SRNs.
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Power-On Self-Test

The resident Power-On Self-Test (POST) programs are in Read-Only
Memory (ROM) modules on the processor board. These programs
run when the system unit is first powered on. When the resident
POST programs complete, additional POST programs load from the
fixed disk or from the diagnostics diskettes.

Numbers display on the two-digit display to track the progress of
the POST programs. Some tests may run so quickly that the
numbers may not be visible.

Notes:

1. The following chart is for “steady” numbers only. Flashing
(about one second) numbers are for software failures. See
“Two-Digit Display Codes During Diagnostic Programs” on
page 2-19 for flashing numbers during the diagnostic checkouts.

2. When u is shown in the following chart, it is displayed using
the upper half of the two-digit display character.
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Number

Test description

88

Displays for one second to provide a lamp test. If “88” is
displayed steady, the 32-bit processor has stopped.

00, Oc, Ou If installed, this test resets the IBM Monochrome Display
and Printer Adapter.

01, 1c, 1u Tests the ROM modules on the processor board.

02 Tests for correct communication between the 32-bit
processor and the system board.

03, 3¢, 3u Tests the memory controller on the processor board and
the system memory boards in slots C and D.

04, 4c, 4u Tests the processor board.

05, 5¢, bu Tests the processor board.

07, 7c, Tu Tests the I/O channel controller on the system board.

08, 8¢, 8u Tests the I/O channel controller on the system board.

09 Tests the keyboard adapter on the system board and the
indicators on the keyboard.

99 Shows testing was stopped because the keylock is in the
Locked position.

10 Tests the interval timer on the system board.

11 Tests the interrupt controller on the system board.

12 Tests the direct memory access controller on the system
board.

13 Tests the built-in serial ports.

14 Tests the fixed-disk drive adapter.

15 Tests the fixed-disk drive adapter.

16 Tests the diskette drive adapter.

17 Tests the diskette drive adapter.

Beep Tests the speaker in the keyboard.

20 Tests the battery-powered memory on the system board.

(6/88) Diagnostics
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Number

Test description

21

An attempt is being made to do an IPL, using the devices
specified in the battery-powered memory.

22 An attempt is being made to do an IPL, using the default
devices specified in the ROM on the processor board.

23 None of the IPL devices specified in the battery-powered
memory or the ROM default list could be identified.

25 An error occurred during IPL. The system unit must be
powered off to clear this error.

26 An IPL operation is in progress.

27 The memory capacity was exceeded during IPL.

29 The IPL operation is beginning.

30 - 87 Individual adapter or device tests.

89 A machine or program check was detected.

Blank This is the normal condition after the POST programs

complete.




Standalone Diagnostic Program Descriptions

Note: Before loading the diagnostic programs, all other programs
and operating systems must be stopped to prevent loss of data.

The RT PC diagnostics diskettes contain the diagnostic programs
used to check out and test the system. The diskettes are provided
in the Problem Determination Guide. The RT PC Diagnostics 1
diskette is inserted in diskette drive A before the system unit is
powered on. After the diagnostic programs load, you are instructed
when to change diskettes.

The diagnostic programs do not require an Operating System or
any other Licensed Program. Loading the diagnostic programs
removes all other programs from memory.

Loading Additional Device Drivers

The RT PC diagnostic programs provide the capability to load
additional device drivers while loading the diagnostic programs.
For example, if the device driver for an installed display is not
present on the RT PC diagnostics diskettes, a two-digit code of 94
displays. This code identifies the need for a display device driver.
Other codes identify the other types of devices.

When an additional device driver is needed, do the following:

1. Remove the RT PC diagnostics diskette.

2. Depending on the two-digit code, obtain the correct diskette
containing the device driver needed. Insert it into the diskette
drive. The driver will load without any additional action.

3. Follow the instructions displayed or instructions with the
device driver diskette. If a flashing two-digit code displays, the

diskette failed to load. See the information with the device
driver.
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Loading a Diagnostics Diskette
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Do the following to load the diagnostic programs:

1.

10.

11.

12.

Be sure that all programs or operating systems are stopped (get
help if needed).

Set the power switch on the system unit to Off. If attached, set
the power switch on the IBM 5085 to Off.

If present, remove the write-protect tab from the diagnostics
diskettes.

Insert the RT PC Diagnostics 1 diskette in drive A and close the
drive.

Set the keylock to Unlock.

If the IBM 5085 is attached, be sure the System Diskette is in
the IBM 5085; then set the power switch to On.

If attached, set the power switch for the RT PC 6192 to On.

If an IBM 6156 is attached, install any portable disk drive
modules you want to test; then set the power switch on the IBM
6156 to On.

Set the power switch on the IBM RT PC system unit and
display to On.

Wait for the DIAGNOSTIC OPERATING INSTRUCTIONS to
display (this may take up to 4 minutes).

If the IBM 5085 is attached, press and hold the Alt key and
press the Sw Keybd key. This switches the keyboard to the
IBM 6150. The Sw Keybd indicator should be On.

Read and follow the displayed instructions. If needed, use the
program descriptions in this section for information.



Key Descriptions

The key descriptions provided here are from the DIAGNOSTIC
OPERATING INSTRUCTIONS displayed when the diagnostic

programs load. Use them to control the diagnostic programs.

Key

Function

Enter

Signals the program to continue

End

Stops the test or action

F10

Return to the previous menu

Esc

Returns to the DIAGNOSTIC OPERATING
INSTRUCTIONS

Page Down

Scrolls forward in a list

Page Up

Scrolls backward in a list

Backspace

Allows keying errors to be corrected

Ctrl-Alt-Pause

Does an initial program load (IPL).

(6/88) Diagnostics
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Diagnostic Routines
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The Diagnostic Routines allow the system user to checkout the
system with minimum action. These routines are used during
problem determination to determine if the system hardware has a
problem and provide a Service Request Number (SRN) for the
service organization.

The Diagnostic Routines run more extensive tests on the adapters
and options than the Power-On Self-Test (POST) programs. The
checkout options displayed are from the configuration record on
the fixed disk. If the configuration record on the fixed disk does
not match the installed features list, the program displays the
TEST OPTION or the DIAGNOSTIC TEST LIST menu.

When an option is listed in the configuration record but is not
sensed by the Loadable POST programs, the TEST OPTION menu
displays. This menu indicates either the option has been removed
from the system, the option is failing, the switch settings have been
changed, or the option has been moved to another slot.

When the Loadable POST programs sense an option that is not in
the configuration record, the DIAGNOSTIC TEST LIST menu
displays. This menu indicates an option has been added to the
system. When an option is deleted from the DIAGNOSTIC TEST
LIST menu, that option is not tested until added to the list using
the Show and Change Diagnostic Test List Utility.

To run the Diagnostic Routines:

1. Press Enter after reading the DIAGNOSTIC OPERATING
INSTRUCTIONS.

2. Choose Diagnostic Routines on the FUNCTION SELECTION
menu.

3. Choose a checkout option on the DIAGNOSTIC SELECTION
menu. An * (asterisk) by the ID number shows that the test has
been run.



The Diagnostic Routines options and their functions are:
System Checkout

The System Checkout option checks all the installed features to
the extent that they can be tested without special actions.

Keyboard Checkout

The Keyboard Checkout option checks the keyboard adapter and
keyboard.

Display Checkout

The Display Checkout option checks the display adapter and the
attached display. The Display Checkout displays a pattern.
Follow the instructions displayed for that pattern.

Diskette Drive Checkout

The Diskette Drive Checkout option checks the diskette adapter
and the diskette drives. A formatted blank Double Sided diskette
is required to check the ability of the drive to read a double sided
diskette.

Fixed-Disk Drive and Media Checkout
The Fixed-disk Drive and Media Checkout option checks all the
fixed-disk drives installed in the system unit. This option does a

function test of each drive and provides for selection of a read test
to check all sector addresses.

Other Checkout Options
The other device checkout options check the adapters and devices

installed in the system unit. Your system displays the checkout
options for the devices installed.
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Utilities

The Utility programs are on the RT PC diagnostics diskettes. They
provide utilities to:

Format a fixed disk

Copy the diagnostics diskette

Exercise the Ethernet! Network

Display the installed features list

Change the diagnostic test list

Format the fixed disks on the IBM 9332

Download microcode to the IBM 9332

Display and alter the Vital Product Data record on the IBM
9332 fixed disk.

To run the Utilities:

1. Press Enter after reading the DIAGNOSTIC OPERATING
INSTRUCTIONS.

2. Choose Utilities on the FUNCTION SELECTION menu.
3. Choose the type of utilities on the UTILITY SELECTION menu.

The following topics describe the different types of Utilities and
their options:

1 Ethernet is a trademark of Xerox, Inc.
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Fixed Disk Utilities

.Note: The Format Fixed-Disk utility erases all data on the fixed

disk and reformats the fixed disk. Before using this utility, backup
all data on the fixed disk being formatted.

Use the Format Fixed-Disk utility only when intermittent read or
write errors have occurred on the fixed disk or the diagnostic
programs instruct you to use this utility. The Format Fixed-Disk
utility formats the fixed disk and writes new addresses on it.

Diagnostic Diskette Copy Utility

The Diagnostic Diskette Copy Utility provides a program to copy
the diagnostics diskettes. The utility provides the following:

e A message when the source diskette is needed

e A message when the target diskette is needed

e A warning message to tell the system operator that the data on
the target diskette will be destroyed

e Formatting of the target diskette

e Copying of the data from the source diskette to the formatted
target diskette.

You may have to change the source and target diskettes during the

copying procedure. A message displays to inform you when to
change the diskettes.
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Utilities for Use with ETHERNET

The Utilities for Use with ETHERNET provide a means to exercise
the IBM RT PC Baseband Adapter and part of the Ethernet
Network. The utility transmits a block of data addressed to itself.
The utility then checks the response of the adapter and the
network status to determine if it is operating correctly. This
utility works with either the wrap plug or with a functioning
Ethernet Network.

The result of the test is displayed in the UTILITIES FOR USE
WITH ETHERNET SELECTION menu.

Show Installed Options Utility

The Show Installed Options Utility displays the installed features
list created by the Loadable POST programs. All IBM adapters
and devices installed in the system unit and recognized by the
Loadable POST program are displayed. Use this list to check the
configuration of the system.

Show and Change Diagnostic Test List Utility

The Show and Change Diagnostic Test List Utility displays the
diagnostic test list. Menus guide you in changing the list. Only
options that are installed in your system can be added to the list.

IBM 9332 Utilities
The IBM 9332 Utilities provide the following:

e A utility to download microcode to the IBM 9332 from a
diskette.

e A utility to display and alter the Vital Product Data record on
the IBM 9332 fixed disk.

e A utility to format the fixed disk on the IBM 9332. This utility
erases all data and formats the fixed disk.
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Advanced Diagnostic Routines

The Advanced Diagnostic Routines options allow the service
technician to perform tests on the system unit that require special
action such as installing wrap plugs or keying certain responses.
The Problem Isolation Charts (PICs) use the Advanced
Diagnostic Routines to perform the additional tests and repair
checkouts.

The Advanced Diagnostic Routines run more extensive tests on the
adapters that can be tested with wrap plugs than the Diagnostic
Routines. If the configuration record on the fixed disk does not
match the installed features list, the program displays the TEST
OPTION or the DIAGNOSTIC TEST LIST menu.

When an option is listed in the configuration record, but is not
sensed by the Loadable POST programs, the TEST OPTION menu
displays. This menu indicates that either the option has been
removed from the system, the option is failing, the switch settings
have been changed, or the option has been moved to another slot.

When the Loadable POST programs sense an option that is not in
the configuration record, the DIAGNOSTIC TEST LIST menu
displays. This menu indicates an option has been added to the
system. When an option is deleted from the DIAGNOSTIC TEST
LIST menu, that option is not tested until added to the list using
the Show and Change Diagnostic Test List Utility.

To run the Advanced Diagnostic Routines:

1. Press Enter after reading the DIAGNOSTIC OPERATING
INSTRUCTIONS.

2. Choose Advanced Diagnostic Routines on the FUNCTION
SELECTION menu.

3. Choose a checkout option on the ADVANCED DIAGNOSTIC

SELECTION menu. An * (asterisk) by the ID number shows
that the test has been run.
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Installation Verification
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The Installation Verification program compares the installed
features list created by the Loadable POST programs to the
configuration record on the fixed disk.

The Installation Verification program is run during installation
and setup to check all the adapters and options after shipment.
The program assumes the Diagnostic Routines were run after the
last change to the system unit. Running the Diagnostic Routines
updates the configuration record on the fixed disk.

To run the Installation Verification:

1. Press Enter after reading the DIAGNOSTIC OPERATING
INSTRUCTIONS.

2. Choose Installation Verification on the FUNCTION
SELECTION menu.

3. If the installed features list and configuration record do not
match, follow the displayed instructions.



Two-Digit Display Codes During Diagnostic Programs

The following chart is for flashing (approximately 1 second)
numbers displayed in the two-digit display while running the
standalone diagnostic programs.

Number

Description of the Problem

02

A read error occurred while using the diskette drive.

99

A program check or a machine check occurred.

c6-xx

An undetermined error occurred.

c6-20

Out of memory space.

This can be caused by one of the following things on a
system unit with 1M-byte memory:

o Diagnostic programs were run following a utility
program.

o Diagnostic programs ran with the “Run Multiple
Times” option selected.

o Multiple diagnostic selections made.

To continue, insert RT PC Diagnostics 1 and press the
Ctrl-Alt-Pause keys.

(6/88) Diagnostics
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Service Request Number Description
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When a problem is detected with system operation, the Problem
Determination Procedures (PDPs) in the Problem Determination
Guide are used to determine the cause and corrective action. If the
PDPs determine the failure is in the hardware, the system user is
given a Service Request Number (SRN) to record for use by the
service organization.

The SRN is used by the service technician to determine which
field-replaceable unit (FRU) is needed to repair the system. The
SRN contains from one to four Service Repair Action (SRA)
numbers. Each SRA number represents a FRU or a special repair
action.

The Problem Isolation Charts (PICs) in Section 3 use the SRA
numbers to isolate the failure to a failing FRU. Appendix B
contains an SRA to FRU Cross-Reference List to provide the
service technician with the part number of the failing FRU.

An SRN always contains a Source Number and at least one SRA.
See the following pages for a description of the source number and
the SRA numbers. The following example of an SRN contains a
source number and four SRA numbers.

13—234—-100—B34—-D64



Source Number

The left two digits of the SRN is the source number. The left digit
of the source number identifies the device for the first SRA
number. The FRUs for the other SRA numbers may be located in
other devices. The right digit of the source number identifies the
procedure that produced the SRN. The following table identifies
the devices and procedures. Use the following SRN for an
example.

—234—-100—B34—-D64

Device Procedure
1 - Resident POST program

2 - Display 2 - Loadable POST program
3 - Keyboard
4 - Tape drive 4 - Licensed program product
5 - Printer 5 - Support center
6 - Plotter 6 - Problem determination procedures
7 - Expansion Unit 7 - The device was not found when the
8 - Mouse diagnostic programs loaded
9 - Attached 8 - Reserved

communications 9 - Reserved

device 0 - Reserved
0 - Reserved
A - Tablet
B - Dials Feature
C - LPFK Feature
E - Portable disk drive
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Service Repair Action Number
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The remaining digits of the SRN are divided into three-digit SRA
numbers. The left two digits of the SRA number is the FRU/PIC
code. The right digit of the SRA number is the location number.
Use the following SRN for an example.

13—23 —100—B34—-D64

or Appendix B for more
information.

FRU/PIC Code Location

1 - Adapter slot 1
See the“Service Repair Action |2 - Adapter slot 2
Number Chart” in Section 3 3 - Adapter slot 3

- Adapter slot 5

- Adapter slot 6

- Adapter slot 7

- Adapter slot 8

- Reserved

- System board

A through R - Identifies system board
slots, drive positions, switch banks,
or memory module positions.

SOOI, ot




Section 3. Problem Isolation Charts
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About This Section

This section contains the information used by the service
technician to isolate the problem to a field-replaceable unit.

Start all problem isolation with “Start of Call PIC 0010” on
page 3-0010-1.
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Introduction
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Begin the problem isolation at “Start of Call PIC 0010” on
page 3-0010-1, then carefully follow the steps to isolate the failure
to a field-replaceable unit.

The RT PC system unit problem isolation procedures use the RT
PC diagnostics diskettes and run tests from the ADVANCED
DIAGNOSTIC SELECTION menu. The diagnostic diskettes are

stored in the Problem Determination Guide.

Information about the tools required is in Appendix A.
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Start of Call PIC 0010

Read these notes:

1. Some system unit components do not cool correctly when the
cover is off. For this reason do not power the system unit on
longer than 10 minutes with the cover off.

2. Be sure to follow the instructions carefully. Do not do any
actions such as; removing the diskette, operating the mouse, or
keying characters, unless directed by the instructions.

3. Be sure that all programs or operating systems are stopped (get
help if needed).

4. If attached, be sure the power switch on the RT PC 6192 is set
to On. The RT PC 6192 must be powered on before the system
unit to prevent errors.

5. If an IBM 6156 is attached, install any portable disk drive
modules you want to test; then set the power switch on the IBM
6156 to On.

6. If the IBM 6150 System Unit is connected to an IBM 5085
Graphics Processor, do the following before loading the
diagnostics:

a. Set the power switch on the IBM 5085 to Off.

b. Be sure the IBM 5085 System Diskette is in the IBM 5085,
then set the power switch to On.

c. Load the diagnostic programs in the IBM 6150.

d. Switch the keyboard to the IBM 6150 (Alt-Sw Keybd).

7. 1f the problem is with the IBM 5085 or a device attached to the
IBM 5085, go to the maintenance instructions for the IBM 5085.
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Step 1

You should have an SRN either from information recorded on the
“Appendix B. Problem Form” from the Problem Determination
Guide or from diagnostic tests results. If needed, see “Service
Request Number Description” on page 2-20 for a description of the
SRN.

4. Write the Service Request Number here:

153 - 234 — 100 — B34 — D64

AJZB179

DO YOU HAVE A SERVICE REQUEST NUMBER?

NO Go to “Problem Determination Procedure PIC 0030” on
page 3-0030-1.

YES Continue on the next page.

3-0010-2 Service Manual



Step 2
Look at the SRN. If needed, see 2-21.

4. Write the Service Request Number here:

] 234 — 100 — R34 — D64

AJZB179

IS THE PROCEDURE NUMBER A “1,” “2,” “3,” or “7”?

NO Go to the “Problem Determination Procedure PIC 0030” on
page 3-0030-1 and verify the SRN. Use the new SRN to
analyze the problem.

YES Continue on the next page.
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Step 3

Compare the leftmost SRA number in your SRN to the SRAs in the
table below.

SRA

Number | Go to PIC

21x “Memory Expansion Option PIC 2100” on page 3-2100-1

37x “Memory Expansion Option PIC 2100” on page 3-2100-1

42x “IBM PC Enhanced Graphics Adapter Memory PIC 4200” on
page 3-4200-1

44x “IBM PC Enhanced Graphics Adapter Memory PIC 4200” on
page 3-4200-1

880 “Power Supply PIC 8800” on page 3-8800-1

981 “POST Errors 5¢ or 05 PIC 9810” on page 3-9810-1

984 “POST Error 23 PIC 9840” on page 3-9840-1

986 “Undetermined Problem PIC 9860” on page 3-9860-1

IS THE LEFTMOST SRA NUMBER OF YOUR SRN IN THE
TABLE?

YES Go to the PIC indicated in the table.

NO Continue on the next page.
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Step 4

Count the SRA numbers in your SRN.

4. Write the Service Request Number here:
13 — 234 — — _

AJZB176

DOES YOUR SERVICE REQUEST NUMBER CONTAIN ONLY
ONE SERVICE REPAIR ACTION NUMBER?

YES Do the following:

1. Find your SRA number in the “Service Repair Action
Number Chart PIC 0020” on page 3-0020-1.

2. Record the FRU name, repair checkout procedure, and
the removal procedure reference.

3. Go to “Step 9” on page 3-0010-10.

NO Continue on the next page.
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Step 5
Look at the SRN. If needed, see page 2-21.

4. Write the Service Request Number here:
1 234 — 100 — B34 — D64

AJZB179

IS THE PROCEDURE NUMBER A “3”?

NO Do the following:

1. Find the leftmost SRA number in the “Service Repair
Action Number Chart PIC 0020” on page 3-0020-1.
2. Record the FRU name, repair checkout procedure, and

the removal procedure reference.
3. Go to “Step 9” on page 3-0010-10.

YES Continue on the next page.
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Step 6

Note: The leftmost SRA number is the most likely failing FRU
and should be analyzed first.

1. Find the leftmost SRA number in the “Service Repair Action
Number Chart PIC 0020” on page 3-0020-1.

2. Record the FRU name, any additional test procedure, the repair
checkout procedure, and the removal procedure reference.

3. Return here and answer the following question.

49x

———FRU: IBM Monochrome Display and Printer Adapter

Additional Tests: Run the Monochrome Display and printer
Adapter Checkout.

Removal Procedure: See "Adapter Removal” on page 4-18.

Repair Checkout: Run the Monochrome Display and Printer
Adapter Checkout.

AJZB174

DOES YOUR SERVICE REPAIR ACTION NUMBER HAVE
ADDITIONAL TESTS?

NO Go to “Step 9” on page 3-0010-10.

YES Continue on the next page.

(6/88) Problem Isolation Charts 3-0010-7



Step 7
Notes:

1. If attached, be sure the power switch on the RT PC 6192 is set
to On.

2. If attached, be sure the power switch on the IBM 6156 is set to
On.

3. Use the ADVANCED DIAGNOSTIC SELECTION menu to
choose the additional test. If needed, see page 2-17.

Run the Additional Tests listed for your SRA number that you
have not run since starting to analyze this SRN. If you are not
able to select and run the additional tests, go to page 3-0030-1.

If you have run the test previously, use the results from that test to
answer this question.

THERE IS A HARDWARE PROBLEM IN YOUR MACHINE. DIAG-2

The Service Request Number is:

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID THE ADDITIONAL TEST RESULT IN A SERVICE
REQUEST NUMBER?

NO Go to “Step 18” on page 3-0010-19.

YES Continue on the next page.
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Step 8

Look at the SRN from the additional test, and find the leftmost
SRA number.

THERE IS A HARDWARE PROBLEM IN YOUR MACHINE. DIAG-2

The Service Request Number is:
13- -66B

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

IS THE LEFTMOST SERVICE REPAIR ACTION NUMBER
THE SAME NUMBER AS THE SERVICE REPAIR ACTION
NUMBER YOU HAVE BEEN ANALYZING?

NO Do the following:

1. Find the leftmost SRA number from the additional test
in the “Service Repair Action Number Chart PIC 0020”
on page 3-0020-1.

2. Record the FRU name, the removal procedure reference,
and the repair checkout reference.

3. Continue on the next page.

YES Continue on the next page.
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Step 9

1. The Device Number (first digit) of the SRN indicates where the
FRU for the first SRA number is located. The FRUs for the
other SRA numbers may be located in other devices. When the
SRN is displayed, the locations of the FRUs are also displayed.
If needed, run the diagnostics to locate the device containing
the FRU.

The rightmost digit of the SRA identifies the FRU location.
When the rightmost digit is a 0, either the FRU location could
not be determined or the FRU is always in the same location. If
needed, see page 2-20.

Use the Removal Procedure referenced in the data for your SRA
number and exchange the FRU.

2. If attached, be sure the power switch on the RT PC 6192 is set
to On.

3. If attached, be sure the power switch on the IBM 6156 is set to
On.

4. Use the ADVANCED DIAGNOSTIC SELECTION menu to run
the Repair Checkout test listed in the data for your SRA
number. Record the result. If needed, see page 2-17.

WERE YOU ABLE TO LOAD AND RUN THE REPAIR
CHECKOUT AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

YES This completes the repair. If you still have a problem, go to
“Problem Determination Procedure PIC 0030” on
page 3-0030-1 to get a new SRN.

NO Continue on the next page.
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Step 10

Look at the result you recorded after the repair checkout.

fr— EE—

49x

—— FRU: IBM Monochrome Display and Printer Adapter

Additional Tests: Run the Monochrome Display and printer
Adapter Checkout.

Removal Procedure: See “Adapter Removal” on page 4-18.

Repair Checkout: Run the Monochrome Display and Printer
Adapter Checkout.

AJZB174

WERE YOU ABLE TO SELECT THE REPAIR CHECKOUT
TEST?

YES Go to “Step 14” on page 3-0010-15.

NO Continue on the next page.
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Step 11

3-0010-12

Look at the operator panel.

1

AJZB158

IS THE TWO-DIGIT DISPLAY BLANK?

NO Do the following:

1. Find the number displayed in the two-digit display in
the “POST Indicator Chart PIC 0040” on page 3-0040-1.

2. Record the SRN for that POST number. This is the
repair checkout result.

3. Go to “Step 15” on page 3-0010-16.

YES Continue on the next page.
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Step 12

Look at the display.

DIAG-1

The following option was detected previously by the diagnostics, but is
now undetected.

- Option

Has the option been removed from the system, moved to another location,
or turned off?

ID ITEM

DID THE “TEST OPTION” MENU DISPLAY?

YES The TEST OPTION Menu displays when an option is in the
configuration record but it was not sensed or it was sensed
in a different location during POST.

1. Record the option displayed.

2. Choose an item on the menu; then record the SRN when
it displays. This is the repair checkout result.

3. Check for proper installation of the option. If the

option is a new FRU, it may be defective.
Go to “Step 16” on page 3-0010-17.

NO Continue on the next page.
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Step 13

Look at the operator panel.

1

AJZB159

IS THE POWER-ON INDICATOR ON?

YES Go to “Step 17” on page 3-0010-18.

Be sure that both ends of the external power cable to the
system unit are connected.

o
o

If you find a problem, go to the step where you were
instructed to set the system unit power switch to On and
try the procedure again.

If you do not find a problem, go to “Power Supply PIC
8800” on page 3-8800-1.
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Step 14

Look at the display.

THERE IS A HARDWARE PROBLEM IN YOUR MACHINE. DIAG-2

The Service Request Number is:

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID THE REPAIR CHECKOUT RESULT IN AN SRN?

YES The SRN displayed is the repair checkout results.

1. Record the SRN displayed.
2. Go to “Step 16” on page 3-0010-17.

NO Go to “Undetermined Problem PIC 9860” on page 3-9860-1.

Use the Repair Checkout procedure as the failing test
procedure.
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Step 15
Look at your SRN.

4. Write the Service Request Number here:

6 — 982 — — —

AJZB178

IS THE LEFTMOST SERVICE REPAIR ACTION NUMBER OF
YOUR SERVICE REQUEST NUMBER “981” THROUGH “986”?

YES Go to “Step 19” on page 3-0010-20.

NO Continue on the next page.
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Step 16

Look at the SRN you recorded after the repair checkout.

4. Write the Service Request Number here:

15 — 234 — 100 — B34 — P64

AJZB179

DID THE REPAIR CHECKOUT RUN RESULT IN THE SAME
SRN YOU HAVE BEEN ANALYZING (ignore any location
code changes)?

NO Either the system has more than one problem or another
problem was created during service. Go to “Step 3” on
page 3-0010-4 and analyze the new SRN.

YES Remove the new FRU and install the original FRU; then
continue on the next page.
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Step 17

Look at the SRN.

4. Write the Service Request Number here:

1S — — — _

AJZB179

HAVE YOU PERFORMED THE REPAIR ACTION FOR EACH
SRA IN THE SERVICE REQUEST NUMBER?

NO Use this procedure to continue analyzing the SRN.

4.

1. Select another SRA number within the SRN.
2.
3

Find the SRA number in “Service Repair Action
Number Chart PIC 0020” on page 3-0020-1.

. Record the FRU name, the repair checkout procedure,

and the removal procedure reference.
Go to “Step 9” on page 3-0010-10.

YES Continue on the next page.

3-0010-18 Service Manual



Step 18

The following question is used to determine the source of your
SRN.

l/l

Problem Determination Procedure PIC 0030

Use this procedure to obtain a Service Request Number (SRN).

This procedure uses IBM RT PC Diagnostic Diskettes and the advanced
diagnostic routines to diagnose hardware problems only.

Step 1

Check the system for the following problems:

Damaged covers

Loose cables

Cooling fan not running

Broken latches, buttons, or switches

Any other field-replaceable unit (FRU) with physical damage.

DID YOU FIND ONE OF THE ABOVE PROBLEMS?

YES Do the procedure for the problem:

s

AJZB173

HAVE YOU USED THE “PROBLEM DETERMINATION
PROCEDURE PIC 0030” TO ANALYZE THIS PROBLEM?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Problem Determination Procedure PIC 0030” on
page 3-0030-1.
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Step 19

Find your SRA number in the following table; then go to the PIC
listed for your SRA number.

SRA

Number | Go to PIC

981 “POST Errors 5¢ or 05 PIC 9810” on page 3-9810-1
984 “POST Error 23 PIC 9840” on page 3-9840-1
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Service Repair Action Number Chart PIC 0020

The following pages contain reference information. This chart is
in numerical sequence followed by alphabetical sequence.

Note: If an SRA number was released after this manual was
printed, the information for that SRA number may be at the end of
PIC 0020 or in a separate booklet.

10x

—— System Board
Additional Tests: None

Removal Procedure: See System Board Removal in Section 4.

Repair Checkout: Run the System Checkout.

12x

—— RT PC 1IMB Memory Expansion Option
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.
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15x

—— RT PC 2MB Memory Expansion Option
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.

16x

—— RT PC 4MB Memory Expansion Option
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.
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19x

r— RT PC Floating-Point Board
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.

1Cx

—— Advanced Floating-Point Board (Level 1)
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.

1Dx
r—— RT PC 4MB Fast Memory Expansion Option
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.
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1Ex
—— RT PC 8MB Fast Memory Expansion Option
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.

20x

—— RT PC AT Coprocessor Option
Additional Tests: None

Removal Procedure: See “Removal and Replacement
Procedures” on page 9-023-1.

Repair Checkout: Run the System Checkout.

21x

—— IBM AT 512 KB Memory Expansion Option
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A4/U 11UL ITLULLL LU LLIT Jlall Ul vall L1V, 80U W vieory

Expansion Option PIC 2100” on page 3-2100-1.
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22x

—— I/O Channel Memory Error
Additional Tests: None

Removal Procedure: An error occurred in memory attached to
the I/O channel between memory addresses
080000 and O9FFFF. This area of memory is
not supported as I/O channel memory in the
IBM RT PC System. Check for
nonsupported memory installed.

Repair Checkout: Run the System Checkout.

23x

—— IBM AT Serial/Parallel Adapter

Additional Tests: Run the IBM AT Serial/Parallel Adapter
checkouts.

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the IBM AT Serial/Parallel Adapter
Checkouts.
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24x

—— IBM AT Math Co-Processor Module
Additional Tests: None

Removal Procedure: See “Removal and Replacement
Procedures” on page 9-023-1.

Repair Checkout: Run the System Checkout.

26x

—— I/O Channel Memory Error
Additional Tests: None

Removal Procedure: An error occurred in memory attached to
the I/O channel between memory addresses
0E0000 and OFFFFF. This area of memory
is not supported as I/O channel memory in
the IBM RT PC System. Check for
nonsupported memory installed.

Repair Checkout: Run the System Checkout.
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28x

—— RT PC Multiprotocol Adapter

Additional Tests: Run the RT PC Multiprotocol Adapter
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the RT PC Multiprotocol Adapter
Checkout.

2Bx

r—— System Board
Additional Tests: None

Removal Procedure: See System Board Removal in Section 4.

Repair Checkout: Run the System Checkout.

2Cx

—— System Board
Additional Tests: None

Removal Procedure: See System Board Removal in Section 4.

Repair Checkout: Run the System Checkout.
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2Ex

—— RT PC Expansion Unit Adapter
Additional Tests: None.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the System Checkout.

2Fx

r—— Receiver Card
Additional Tests: None.

Removal Procedure: See the IBM RT PC 6192 Expansion Unit
Hardware Maintenance and Service manual.

Repair Checkout: Run the System Checkout.

30x

—— IBM Token-Ring Network RT PC Adapter
Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Token-Ring Network RT PC
Adapter Checkout.
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31x

—— IBM PC Network Adapter
Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the IBM PC Network Adapter
Checkout.

32x

r— RT PC 5080 Attachment Adapter
Additional Tests: None

Removal Procedure: See “Removal Procedure” on page 9-095-2.

Repair Checkout: Run the System Checkout.

34x

— IBM PC 3278/79 Emulation Adapter

Additional Tests: None

Removal Procedure: The long adapter is no longer available,
use the short adapter. See Adapter
Removal in Section 4.

Repair Checkout: Run the System Checkout.
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35x

— 4-Port Asynchronous RS-232C Adapter (Buffered) —

Additional Tests: Run the RT PC 4-Port Asynchronous
RS-232C Adapter Checkout.

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the RT PC 4-Port Asynchronous
RS-232C Adapter Checkout.

36x

—— I/O Channel Memory Error
Additional Tests: None

Removal Procedure: An error occurred in memory attached to
the I/O channel between memory addresses
0E0000 and OFFFFF. This area of memory
is not supported as I/O channel memory in
the IBM RT PC System. Check for
nonsupported memory installed.

Repair Checkout: Run the System Checkout.

37x

—— AT 512 KB Memory Expansion Option Module

Do not return to the Start of Call PIC, go to “Memory
Expansion Option PIC 2100” on page 3-2100-1.
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38x

—— RT PC 5080 Peripheral Adapter

Additional Tests: Run the RT PC 5080 Peripheral Adapter
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the RT PC 5080 Peripheral Adapter
Checkout.

39x

r—— 4-Port Asynchronous RS-422A Adapter (Buffered) —

Additional Tests: Run the RT PC 4-Port Asynchronous
RS-422A Adapter Checkout.

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the RT PC 4-Port Asynchronous
RS-422A Adapter Checkout.

3Ax

r—— RT PC S/370 Host Interface Adapter
Additional Tests: None

Removal Procedure: See “Removal Procedure” on page 9-097-2.

Repair Checkout: Run the System Checkout.
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3Bx

—— 8-Port Asynchronous RS-422A Adapter

Additional Tests: Run the RT PC 8-Port Asynchronous RS422
Adapter Checkout.

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the RT PC 8-Port Asynchronous RS422
Adapter Checkout.

3Cx

—— 8-Port Asynchronous RS-232C Adapter

Additional Tests: Run the RT PC 8-Port Asynchronous
RS232C Adapter Checkout.

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the RT PC 8-Port Asynchronous
RS232C Adapter Checkout.
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3Dx

—— 8-Port Asynchronous MIL-STD 188 Adapter

Additional Tests: Run the RT PC 8-Port Asynchronous MIL
STD-188 Adapter Checkout.

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the RT PC 8-Port Asynchronous MIL
STD-188 Adapter Checkout.

3Ex

—— RT PC 6192 Power Problem

Do not return to the Start of Call PIC, go to the Power PIC
0150 in the IBM RT PC 6192 Expansion Unit Hardware
Maintenance and Service manual. Record the following repair
checkout procedure for use after the repair is complete.

Repair Checkout: Run the System Checkout.

(6/88) Problem Isolation Charts 3-0020-13




3-0020-14

3Fx

—— RT PC 6192 Expansion Board

Additional Tests: None.

Removal Procedure: See the IBM RT PC 6192 Expansion Unit
Hardware Maintenance and Service manual.

Repair Checkout: Run the System Checkout.

40x

—— RT PC Baseband Adapter

Additional Tests: Run the RT PC Baseband Adapter
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the RT PC Baseband Adapter
Checkout.

41x

—— IBM PC Enhanced Graphics Adapter
Additional Tests: Run the Display Checkout.

Removal Procedure: See “Removal and Replacement
Procedures” on page 9-042-1.

Repair Checkout: Run the Display Checkout.
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42x

r—— IBM PC Graphics Memory Expansion Card

Do not return to the Start of Call PIC, go to “IBM PC
Enhanced Graphics Adapter Memory PIC 4200” on
page 3-4200-1.

43x

Advanced Monochrome Graphics Display Adapter
Additional Tests: Run the Display Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Display Checkout.

44x

—— IBM PC Graphics Memory Expansion Module

Do not return to the Start of Call PIC, go to “IBM PC
Enhanced Graphics Adapter Memory PIC 4200” on
page 3-4200-1.
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45x

—— RT PC Advanced Color Graphics Display Adapter
Additional Tests: Run the Display Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Display Checkout.

47x

—— Extended Monochrome Graphics Display Adapter
Additional Tests: Run the Display Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Display Checkout.

49x

—— IBM Monochrome Display and Printer Adapter

Additional Tests: Run the IBM Monochrome Display and
Printer Adapter Checkouit.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the IBM Monochrome Display and
Printer Adapter Checkout.
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4Ax

—— IBM Megapel Display Processor
Additional Tests: Run the Display Checkout.

Removal Procedure: See “Removal Procedure” on page 9-053-2.

Repair Checkout: Run the Display Checkout.

4Bx

—— IBM Megapel Display Controller

Additional Tests: Run the Display Checkout and if listed, the
IBM Megapel Parallel Port Checkout.

Removal Procedure: See “Removal Procedure” on page 9-053-2.

Repair Checkout: Run the Display Checkout and if listed, the
IBM Megapel Parallel Port Checkout.

4Cx

—— Advanced Floating-Point Board (Level 2)
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.
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4Dx

—— RT PC Expansion Unit Cable

Additional Tests: None.

Removal Procedure: See the IBM RT PC 6192 Expansion Unit
Hardware Maintenance and Service manual.

Repair Checkout: Run the System Checkout.

4Fx

—— IBM 6156 Bezel/Cable Assembly

Additional Tests: None

Removal Procedure: See the IBM 6156 Portable Disk Drive
Hardware Maintenance and Service manual.

Repair Checkout: Run the Fixed-disk Drive and Media
Checkout.
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52x

—— IBM AT Fixed-Disk and Diskette Drive Adapter
Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.
Repair Checkout: If your SRN also contains an SRA number
of 98A, each fixed disk attached to this

adapter must be formatted again.

Note: This destroys all data recorded on
the fixed disk.

To format the fixed disk, use the Format
Fixed-Disk utility. If needed, see Section 2.

Run the System Checkout.

53x

—— Battery
Additional Tests: None

Removal Procedure: See Battery Removal in Section 4.

Repair Checkout: Run the System Checkout.
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54x

—— IBM 5151 Display
Additional Tests: Run the Display Checkout.

Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the Display Checkout.

58x

— 1IBM 5154 Display
Additional Tests: Run the Display Checkout.

Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the Display Checkout.

59x

—— IBM 6154 Display
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Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the Display Checkout.
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5Ax

—— 8-Port Cable Assembly - RS-422A
Additional Tests: None

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the 8-Port Asynchronous RS-422A
Adapter Checkout.

5Bx

Note: Reference to the RT PC Small Computer Systems Interface
Adapter is abbreviated as RT PC SCSI Adapter in this publication.

— RT PC SCSI Adapter
Additional Tests: Run the RT PC SCSI Adapter Checkout.

Removal Procedure: See the following note; then see Adapter
Removal in Section 4.

Note: Check the fuse before replacing the
adapter. If the fuse is defective, exchange
the fuse.

Repair Checkout: Run the RT PC SCSI Adapter Checkout.
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5Cx

—— IBM RT PC SCSI Adapter Fuse
Additional Tests: Run the RT PC SCSI Adapter Checkout.

Removal Procedure: See Adapter Removal in Section 4; then
exchange the fuse.

Repair Checkout: Run the RT PC SCSI Adapter Checkout.

5Dx

—— IBM 6156 Model 003

Additional Tests: None

Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the System Checkout.

5Fx

—— 8-Port Cable Assembly - RS-232C/MIL-STD 188
Additional Tests: INone

Removal Procedure: If the adapter is in the system unit, see
Adapter Removal in Section 4, otherwise
see the service information for the unit
where the adapter is installed.

Repair Checkout: Run the checkout for the adapter that uses
this cable assembly.
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60x

— IBM 6153 Display
Additional Tests: Run the Display Checkout.

Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the Display Checkout.

61x

— IBM 5081 Display
Additional Tests: Go to the IBM 5081 MIM.

Removal Procedure: See the IBM 5081 MIM.

Repair Checkout: Run the Display Checkout.

62x

—— IBM 6155 Display
Additional Tests: Run the Display Checkout.

Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the Display Checkout.
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63x

r—— Operator Panel Board
Additional Tests: None

Removal Procedure: See Operator Panel Board Removal in
Section 4.

Repair Checkout: Run the System Checkout. The two-digit
display displays 88 immediately after the
power switch is set to On for a lamp test.

In normal operation, the two-digit display is
blank when the POST programs complete.

64x

—— IBM High Capacity Diskette Drive
Additional Tests: Run the Diskette Drive Checkout.

Removal Procedure: See Diskette Drive Removal in Section 4.

Repair Checkout: Run the Diskette Drive Checkout.

65x

—— IBM 6156 Model 001
Additional Tests: None

Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the System Checkout.
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66x

—— IBM Dual-Sided Diskette Drive
Additional Tests: Run the Diskette Drive Checkout.

Removal Procedure: See Diskette Drive Removal in Section 4.

Repair Checkout: Run the Diskette Drive Checkout.

70x

—— Fixed-Disk Drive Type R70
Additional Tests: None

Removal Procedure: See Fixed-Disk Drive Removal in
Section 4.

Repair Checkout: Run the Fixed-Disk Drive and Media
Checkout.

(6/88) Problem Isolation Charts 3-0020-25



June 24, 1988

T4x

—— Fixed-Disk Drive Type R40
Additional Tests: None

Removal Procedure: See Fixed-Disk Drive Removal in
Section 4.

Repair Checkout: Run the Fixed-Disk Drive and Media
Checkout.

5x

—— RT PC Portable Disk Drive Adapter

Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: If your SRN also contains an SRA number
of 98A, each fixed disk attached to this
adapter must be formatted again.

Note: This destroys all data recorded on
the fixed disk.

To format the fixed disk, use the Format
Fixed-Disk utility. If needed, see Section 2.

Run the System Checkout.
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76x

r— Fixed-Disk Drive Type E114
Additional Tests: None

Removal Procedure: If the drive is in the system unit, see
Fixed-Disk Drive Removal in Section 4,
otherwise see the service information for
the unit containing the drive.

Repair Checkout: Run the Fixed-Disk Drive and Media
Checkout.

T7x

— Fixed-Disk Drive Type E70
Additional Tests: None

Removal Procedure: If the drive is in the system unit, see
Fixed-Disk Drive Removal in Section 4,
otherwise see the service information for
the unit containing the drive.

Repair Checkout: Run the Fixed-Disk Drive and Media
Checkout.
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78x

—— Keyboard
Additional Tests: None

Removal Procedure: See the Keyboard “Removal Procedure”
on page 10-140-2.

Repair Checkout: Run the Keyboard Checkout.

79x

r— Mouse
Additional Tests: None

Removal Procedure: See the Mouse “Removal Procedure” on
page 10-143-1.

Repair Checkout: Run the Mouse Checkout.

TAx

r— IBM 5085 Dials Feature
A3 ¥ .1 m 1 ™ a1 ™ 1 rahl k] '
AUuUuluiolidl 1 esus. null uvile vildls vneckout.

Removal Procedure: See the Dials Feature “Removal
Procedure” on page 10-146-2.

Repair Checkout: Run the Dials Checkout.
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7Bx

—— IBM 5085 LPFK Feature

Additional Tests: Run the Lighted Program Function
Keyboard Checkout.

Removal Procedure: See the LPFK Feature “Removal
Procedure” on page 10-147-2.

Repair Checkout: Run the Lighted Program Function
Keyboard Checkout.

7Cx

—— Stylus for the Model 11 and 12 Tablet

Additional Tests: Run the IBM 5083 Model 1x Tablet
Checkout.

Removal Procedure: See the Tablet “Removal Procedure” on
page 10-145-2,

Repair Checkout: Run the IBM 5083 Model 1x Tablet
Checkout.
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7Dx

—— Cursor for the Model 11 and 12 Tablet

Additional Tests: Run the IBM 5083 Model 1x Tablet
Checkout.

Removal Procedure: See the Tablet “Removal Procedure” on
page 10-145-2.

Repair Checkout: Run the IBM 5083 Model 1x Tablet
Checkout.

TEx

—— IBM 5083 Model 11 Tablet

Additional Tests: Run the IBM 5083 Model 1x Tablet
Checkout.

Removal Procedure: See the Tablet “Removal Procedure” on
page 10-145-2.

Repair Checkout: Run the IBM 5083 Model 1x Tablet
Checkout.

[a-n]

Irx
—— RT PC 6192 DC to DC Converter Assembly
Additional Tests: None.

Removal Procedure: See the IBM RT PC 6192 Expansion Unit
Hardware Maintenance and Service manual.

Repair Checkout: Run System Checkout.
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80x

— IBM 5083 Model 12 Tablet

Additional Tests: Run the IBM 5083 Model 1x Tablet
Checkout.

Removal Procedure: See the Tablet “Removal Procedure” on
page 10-145-2.

Repair Checkout: Run the IBM 5083 Model 1x Tablet
Checkout.

81x

—— IBM 6157 Streaming Tape Drive

Additional Tests: Run the IBM 6157 Streaming Tape Drive
Checkout.

Removal Procedure: See Attached Device Removal in
Section 4.

Repair Checkout: Run the IBM 6157 Streaming Tape Drive
Checkout.
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3-0020-32

82x

—— RT PC ESDI Magnetic Media Adapter
Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.
Repair Checkout: If your SRN also contains an SRA number
of 98A, each fixed disk attached to this

adapter must be formatted again.

Note: This destroys all data recorded on
the fixed disk.

To format the fixed disk, use the Format
Fixed-Disk utility. If needed, see Section 2.

Run the System Checkout.

84x

——  RT PC Processor Board
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System

ava Tarasa y

Repair Checkout: Run the System Checkout.
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85x

—— RT PC Streaming Tape Drive Adapter

Additional Tests: Run the IBM 6157 Streaming Tape Drive
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the IBM 6157 Streaming Tape Drive
Checkout.

86x
—— RT PC Extended ESDI Magnetic Media Adapter —
Additional Tests: None
Removal Procedure: See Adapter Removal in Section 4.
Repair Checkout: If your SRN also contains an SRA number
of 98A, each fixed disk attached to this

adapter must be formatted again.

Note: This destroys all data recorded on
the fixed disk.

To format the fixed disk, use the Format
Fixed-Disk utility. If needed, see Section 2.

Run the System Checkout.
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87x

—— Keylock
Additional Tests: None

Removal Procedure: See Keylock Removal in Section 4.

Repair Checkout: Run the System Checkout.

88x

—— Power Supply

Do not return to the Start of Call PIC, go to “Power Supply
PIC 8800” on page 3-8800-1.

8Ax

—— Stylus for the Model 1 Tablet

Additional Tests: Run the IBM 5083 Model 1x Tablet
Checkout.

Removal Procedure: See the Tablet “Removal Procedure” on
page 10-145-2.

Repair Checkout: Run the IBM 5083 Model 1x Tablet
Checkout.
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8Bx

—— Cursor for the Model 1 Tablet

Additional Tests: Run the IBM 5083 Model 1x Tablet
Checkout.

Removal Procedure: See the Tablet “Removal Procedure” on
page 10-145-2.

Repair Checkout: Run the IBM 5083 Model 1x Tablet
Checkout.

8Cx

—— IBM 5083 Model 1 Tablet

Additional Tests: Run the IBM 5083 Model 1x Tablet
Checkout.

Removal Procedure: See the Tablet “Removal Procedure” on
page 10-145-2.

Repair Checkout: Run the IBM 5083 Model 1x Tablet
Checkout.

8Dx

—— Network Problem

This SRA number indicates that there may be a problem with
the Network.
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S8Ex

—— Advanced Processor Board
Additional Tests: None

Removal Procedure: See Processor, Floating-Point, or System
Memory Removal in Section 4.

Repair Checkout: Run the System Checkout.

8Fx

——  SCSI Bus Problem

Additional Tests: Run the RT PC SCSI Adapter Checkout to
isolate the problem to a device on the SCSI
bus.

Removal Procedure: None

Repair Checkout: Run the RT PC SCSI Adapter Checkout.

3-0020-36 Service Manual



91x

—— Attached Device

The device attached to the port indicated by the x in the 91x
SRA may be failing, however this documentation does not
support the device.

If the device is serviced by an IBM Service Representative, use
the service information with the device to resolve the problem.

If the device is not serviced by an IBM Service Representative,
analyze any other SRA numbers in your SRN. If they do not
resolve the problem, inform the customer that the problem is
not in the system unit. Contact the appropriate service
organization.

95x

—— IBM PC Network Components
Additional Tests: Run the IBM PC Network Link Checkout.

Removal Procedure: See the Setup Instructions for the IBM PC
Network Transformer and Translator Unit.

Repair Checkout: Run the IBM PC Network Adapter
Checkout.
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981

—— POST Error 5c or 05

Do not return to the Start of Call PIC, go to “POST Errors 5¢
or 05 PIC 9810” on page 3-9810-1.

982

—— Invalid SRA Number

Do not return to the Start of Call PIC, go to “Problem
Determination Procedure PIC 0030” on page 3-0030-1.

983

—— Invalid SRA Number

Do not return to the Start of Call PIC, go to “Problem
Determination Procedure PIC 0030” on page 3-0030-1.

984

—— POST Error 23

Do not return to the Start of Call PIC, go to “POST Error 23
PIC 9840” on page 3-9840-1.
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985

—— Invalid SRA Number

Do not return to the Start of Call PIC, go to “Problem
Determination Procedure PIC 0030” on page 3-0030-1.

986

r—— Undetermined Problem

Do not return to the Start of Call PIC, go to “Undetermined
Problem PIC 9860” on page 3-9860-1.

989

—— Missing Option

This SRA number indicates that an option was not detected by
the diagnostic routines. (This may be caused by incorrect
switch settings. If needed, see IBM RT PC Options
Installation.) Use the Show Installed Options Utility to
display the options installed. Find the options that are not
being detected. One of the undetected options is defective.
Exchange the undetected option, the cable attached to the
undetected option, or the adapter for the undetected option
until the defective component is isolated.

Additional Tests: None

Removal Procedure: See the procedure for the defective
component.

Repair Checkout: Run the System Checkout or the checkout
for the device.
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98A

—— Format Fixed Disk

Analyze the SRA number for the fixed-disk drive and diskette
adapter in this SRN first, because this SRA number indicates
that some of the fixed disks must be formatted again.

All of the fixed disks attached to the fixed-disk and diskette
drive adapter identified by another SRA number within this
SRN, must be formatted after the adapter is exchanged. Go to
the SRA number for the fixed-disk and diskette drive adapter
identified in the SRN.

98B

— Compatibility Problem

This SRA number indicates that there is a compatibility
problem between some of the system components. Look at the
FRU indicated by the next SRA after the 98B. That FRU is
incompatible with some other system component. For more
information, see the IBM 6100 Engineering Change
Announcements (ECAs).

991

r— Obvious System Unit Problem

Find the correct removal procedure in Section 4; then
exchange the FRU. Run System Checkout after exchanging
the FRU.
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Alx

—— Fixed-disk and Diskette Drive Cables A - D
Additional Tests: Run the Diskette Drive Checkout.
Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Fixed-Disk Drive and Media
Checkout and the Diskette Drive Checkout.

A2x

r— Fixed-disk and Diskette Drive Cables E

Additional Tests: Run the Diskette Drive Checkout.
Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Fixed-Disk Drive and Media
Checkout and the Diskette Drive Checkout.
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Abx

—— External Power Cable

This SRA number is generated from an error log entry. There
may be an intermittent problem with the external power cable.
Check the external power cable for damage.

Additional Tests: None

Removal Procedure: None

Repair Checkout: Run the System Checkout

A6x

—— IBM PC Network Cable

Additional Tests: Run the IBM PC Network Link Checkout

Removal Procedure: See the Setup Instructions for the IBM PC
Network Short, Medium, and Long Distance
Kits.

Repair Checkout: Run the IBM PC Network Adapter
Checkout.
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A7x

—— RT PC Modem Cable - RS-232C (10 Pin)

Additional Tests: Run the RT PC 4-Port Asynchronous
RS-232C Adapter Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the RT PC 4-Port Asynchronous
RS-232C Adapter Checkout.

A8x

—— IBM AT Modem Cable - RS232C/9 Pin

Additional Tests: Run the IBM AT Serial/Parallel Adapter
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the IBM AT Serial/Parallel Adapter
Checkout.

AAx

——— Fixed-disk and Diskette Drive Cables
Additional Tests: Run the Diskette Drive Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Fixed-Disk Drive and Media
Checkout and the Diskette Drive Checkout.
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Bix

—— IBM Token-Ring Network RT PC Adapter Cable
Additional Tests: None
Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the Token-Ring Network RT PC
Adapter Checkout

B2x

—— IBM PC Parallel Printer Cable

Additional Tests: None
Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run a customer print job.

B3x

—— RT PC Serial Printer Cable (9 Pin)

Additional Tests: None
Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run a customer print job.
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B4x

—— RT PC ASCII Terminal Cable - RS-232C (10 Pin)
Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run a normal customer program.

B5x

—— RT PC ASCII Terminal Cable - RS-422A
Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run a normal customer program.

Béx

—— RT PC Serial Printer Cable (10 Pin)
Additional Tests: None

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run a normal customer program.
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B7x

—— RT PC Modem Cable - RS232C (16 Pin)

Additional Tests: Run the RT PC Multiprotocol Adapter
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the RT PC Multiprotocol Adapter
Checkout.

B8x

—— RT PC Automatic Calling Unit Cable - RS366

Additional Tests: Run the RT PC Multiprotocol Adapter
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the RT PC Multiprotocol Adapter
Checkout.

B9x

—— RT PC Modem Cable - X.21

Additional Tests: Run the RT PC Multiprotocol Adapter
Checkout.

Removal Procedure: See Adapter Removal in Section 4.

Repair Checkout: Run the RT PC Multiprotocol Adapter
Checkout.
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CCx

—— Software Problem

This SRA number indicates that a software problem exists.
The Advanced Diagnostic Routines can be used to ensure that
no hardware problem exists.

CDx

—— External Power Failure

This SRA number is generated from an error log entry. There
may be a problem with the external power source.

CEx

—— DMA Channel Error

This SRA number is generated from an error log entry. A
DMA channel error occurred. The failing DMA channel
should be listed in the error log entry used to generate this
SRA number.

Using the error log, find the DMA channel number; then
isolate the problem to a FRU that uses that DMA channel.

Run the System Checkout to check any repairs.
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CFx

— I/O Channel Error

This SRA number is generated from an error log entry. An I/O
channel error occurred. This error can be caused by any
adapter installed in the system or the system board.

Run the System Checkout to isolate the failure. If a failure is
not detected, suspect any AT 512 KB Memory Expansion
Options installed.

Run the System Checkout to check any repairs.

Dix

—— Data Link Problem

This SRA number indicates a communication link problem.

D2x

—— Modem Problem

Run the checkout for the adapter attached to the failing
modem.

If the checkout ends with the message No trouble was found,
go to the maintenance package for the modem. If you do not
have the service responsibility for the modem, inform the
customer that the modem may need servicing.
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June 24, 1988

D3x

—— Modem Interface Problem

This SRA number is generated from an error log entry. There
may be a problem with the interface to the modem. Either the
adapter in the location indicated by the x in the SRA number

or a modem attached to that adapter is failing.

Run the System Checkout to check any repairs.

Dé6x

—— Electrostatic Discharge Problem

This SRA number indicates that an electrostatic discharge
problem may exist.

D7x

—— Media Problem

This SRA number is generated from an error log entry. There
may be a problem with the media (diskette, tape cartridge).
Try new media to isolate the problem.

D8x

—— Autocall Interface Problem

This SRA number is generated from an error log entry. There
may be a problem with the interface to the automatic calling
unit.
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June 24, 1988

—— Unidentified Processor Board

Fix

The program detected a processor failure, however the
processor board could not be identified. Look at the processor
board and use the SRA number below for the processor type
you have. If needed, see Section 5.

o For the Processor Board, see SRA number 84x.
e For the Advanced Processor Board, see SRA number 8Ex.

—— Unidentified Memory Option

Féx

The program detected a failure within a memory option,
however the memory option type could not be determined.
Look at the memory option in the slot indicated by the x in
the SRA number to determine the type of memory option; then
use the SRA number given below for that type. If needed, see
Section 6.

For 1MB Memory Expansion Option, use SRA number 12x.
For 2MB Memory Expansion Option, use SRA number 15x.
For 4MB Memory Expansion Option, use SRA number 16x.
For 4MB Fast Memory Expansion Option, use SRA number
1Dx.

For 8MB Fast Memory Expansion Option, use SRA number
1Ex.

If the option is not listed above, it is not supported in this
manual.
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June 24, -1988

Fix

—— Unidentified Drive Cable

The program detected a drive cable failure, however the cable
type could not be determined. Use the SRA numbers given
below.

See SRA number Alx.

F8x

—— Unidentified Fixed-Disk and Diskette Adapter

The program detected a failure in the adapter for the
fixed-disk and diskette drives, however the type of adapter
could not be determined. Look at the adapter in the slot
indicated by the x in the SRA number. Determine the adapter
type; then use the SRA number below for that adapter. If
needed, see Section 9.

e IBM AT Fixed-Disk and Diskette Drive Adapter. See SRA
number 52x.

e RT PC ESDI Magnetic Media Adapter. See SRA number
82x.

e RT PC Extended ESDI Magnetic Media Adapter. See SRA
number 86x.

e Portable Disk Drive Adapter. See SRA number 75x.

If the adapter for the fixed-disk and diskette drives is not
listed above, it is not supported in this manual.
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June 24, 1988

F9x

— Fixed-Disk Drive Problem

See supplemental information.

FAx

—— Fixed-Disk Drive Problem

See supplemental information.

FBx

— Unidentified Fixed-Disk Drive

The program detected a fixed-disk drive failure, however the
drive type could not be determined. Look at the label on the
fixed-disk drive to determine the drive type; then use the SRA
number given below for that drive type. If needed, see

Section 8.

e For the type R40 fixed-disk drive, see SRA number 74x.
e For the type R70 fixed-disk drive, see SRA number 70x.
e For the type E70 fixed-disk drive, see SRA number 77x.
e For the type E114 fixed-disk drive, see SRA number 76x.

If the drive type is not listed above, it is not supported in this
manual.

3-0020-52 Service Manual



FCx

—— Unidentified Diskette Drive

The program detected a diskette drive failure, however the
drive type could not be determined. Look at the diskette drive
to determine the drive type; then use the SRA number given
below for that drive type. If needed, see Section 7.

e For the IBM High Capacity Diskette Drive, see SRA
number 64x.

e For the IBM Dual-Sided Diskette Drive, see SRA number
66x.

If the drive type is not listed above, it is not supported in this
manual.
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Problem Determination Procedure PIC 0030

Note: Some system unit components do not cool correctly when
the cover is off. For this reason do not power the system unit on
longer than 10 minutes with the cover off.

This procedure uses the RT PC diagnostics diskettes and the
advanced diagnostic routines to diagnose hardware problems only.
Use this procedure to obtain a Service Request Number (SRN).

Step 1
Check the system for the following problems:

Damaged covers

Loose cables

Cooling fan not running

Broken latches, buttons, or switches

Any other field-replaceable unit (FRU) with physical damage.

DID YOU FIND ONE OF THE ABOVE PROBLEMS?

YES Use the procedure for your problem:

e If the covers are damaged, exchange the cover.

e If a cable is loose, tighten the cable.

e If the cooling fan not running, exchange the cooling
fan.

e If a latch, button, or switch is broken, exchange the
FRU containing the latch, button, or switch.

e If a FRU is damaged, exchange the FRU.

This completes the repair.

NO Continue on the next page.

(6/88) Problem Isolation Charts 3-0030-1



Step 2

If attached, set the power switch on the IBM 5085 to Off; then
set the power switch on the system unit to Off.

If present, remove the write-protect tab from the diagnostics
diskettes. Insert the RT PC Diagnostics 1 diskette in diskette
drive A and close the drive.

Note: You may be instructed to insert another diagnostic
diskette. If so, change to the diagnostic diskette called for and
continue.

Set the keylock to Unlock.

If attached, be sure the RT PC 6192 power switch is On.

If an IBM 6156 is attached, install any portable disk drive

" modules you want to test; then set the IBM 6156 power switch

On.

If the IBM 5085 is attached, be sure the System Diskette is in
the IBM 5085; then set the power switch to On.

Set the power switch on the system unit and display to On; then
wait 4 minutes or until the DIAGNOSTIC OPERATING
INSTRUCTIONS menu displays.

If the IBM 5085 is attached, Press and hold the Alt kev and
press the Sw Keybd key. This switches the keyboard to the
IBM 6150. The Sw Keybd indicator should be On.

IS THE TWO-DIGIT DISPLAY BLANK?

NO Go to “Step 11” on page 3-0030-11.

YES Continue on the next page.
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Step 3
Look at the display screen.
Note: If the display is blank or too bright, check the power,

brightness, and contrast controls before answering the following
question.

DIAG-1

This diskette contains diagnostics and utilities for your system. You
should use these procedures whenever you are having problems with your system
which have not been corrected by any software application procedures available.

In general, the procedures will run automatically. However, sometimes you will
be required to select options, tell the system when to continue, do simple
tasks, and exchange diskettes.

Several keys are used to control the procedures:

- The Enter key continues the procedure or performs an action.

- The End key stops a test or an action.

- The F10 key returns to the previous menu

- The Escape key resets the procedures and returns to these instructions.
- The Page Down key allows a list to be scrolled forward.

- The Page Up key allows a list to be scrolled backward.

- The Backspace key allows keying errors to be corrected.

Press Enter to continue.

ARE THE “DIAGNOSTIC OPERATING INSTRUCTIONS”
DISPLAYED WITHOUT AN OBVIOUS DISPLAY PROBLEM?

NO Go to “Step 17” on page 3-0030-17.

YES Continue on the next page.

(6/88) Problem Isolation Charts 3-0030-3



Step 4

Read the DIAGNOSTIC OPERATING INSTRUCTIONS; then press
the Enter key.

DIAG-1

ID ITEM

1 Diagnostic Routines
This selection allows you to test your machine’s hardware and
determine if you have a hardware problem. Any problem will be indicated
by a SRN (Service Request Number). The SRN will allow your service
representative to quickly determine what parts are required to repair
your machine.

IS THE “FUNCTION SELECTION” MENU DISPLAYED?

NO Record SRN 36-780; then go to “Step 36” on page 3-0030-36.

YES Continue on the next page.
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Step 5

Choose the Advanced Diagnostic Routines.

DIAG-1

The System Checkout Option will test all functions that do not require you to
do anything. The other options allow you to test only that option.
An * in front of the ID shows that the test has been run.

Choose the test you would like to run.

ID ITEM

*1 System Checkout

2 Keyboard Checkout
3 Display Checkout

DID THE “ADVANCED DIAGNOSTIC SELECTION” MENU
DISPLAY?

YES Go to “Step 10” on page 3-0030-10.

NO Continue on the next page.
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Step 6

Look at the displayed information.

DIAG-1

The following option was detected previously by the diagnostics, but is
now undetected.

Option

Has the option been removed from the system, moved to another location,
or turned off?

ID ITEM

DID THE “TEST OPTION” MENU DISPLAY?

NO Go to “Step 8” on page 3-0030-8.

YES Continue on the next page.
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Step 7

The TEST OPTION menu displays because the configuration
record stored on the fixed disk contains an option that the
programs did not sense during POST. The option listed in the
TEST OPTION menu was not sensed.

DIAG-1

The following option was detected previously by the diagnostics, but is
now undetected.

Has the option been removed from the system, moved to another location,
or turned off?

ID ITEM

HAS THE OPTION LISTED IN THE “TEST OPTION” MENU
BEEN REMOVED FROM THE SYSTEM OR MOVED TO
ANOTHER SLOT?

YES Choose “The option has been removed from the system or
moved to another slot.” If the TEST OPTION menu
displays, repeat this step. Continue on the next page when
another menu displays.

NO Choose “The option has not been removed from the system
or moved to another slot.” If the TEST OPTION menu
displays, repeat this step. Go to “Step 36” on
page 3-0030-36 when you get an SRN.
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Step 8

Look at the displayed information.

DIAG-1

DID THE “DIAGNOSTIC TEST LIST” MENU DISPLAY?

YES Continue on the next page.
NO Record SRN 36-780; then go to “Step 36” on page 3-0030-36.
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Step 9

Follow the displayed instructions until a service request number or
the ADVANCED DIAGNOSTIC SELECTION menu displays.

DID A SERVICE REQUEST NUMBER DISPLAY?

YES Go to “Step 36” on page 3-0030-36.

NO Continue on the next page.
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Step 10
Notes:

1. If the test does not complete or an unexpected error occurs
(such as the system loops or hangs, the Diagnostic Error
message displays, anything displays in the two-digit display, the
keyboard does not respond, or you cannot end a test), go to
“Undetermined Problem PIC 9860” on page 3-9860-1.

2. If your system contains an option not listed on the
DIAGNOSTIC SELECTION menu, look for a supplemental
diagnostic information.

Run the checkout routines for all areas of the system. Start with
the areas you suspect are failing. Record the result of each test. If
any test results in an SRN, stop testing and answer the question
below.

THERE IS A HARDWARE PROBLEM IN YOUR MACHINE. DIAG-2

The Service Request Number is:

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID ANY TEST RESULT IN A SERVICE REQUEST
NUMBER?

YES Go to “Step 36” on page 3-0030-36.
NO Go to “Step 30” on page 3-0030-30.
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Step 11
Look at the two-digit display.

N N /s
M ~ —
% J— ——
M
= L] ~
- N

AJZB162

IS THE TWO-DIGIT DISPLAY FLASHING?

YES Go to “Step 23” on page 3-0030-23.

NO Continue on the next page.
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Step 12

Look for the number displayed in the two-digit display in the
following table.

Number | Go to Step

22 “Step 16” on page 3-0030-16.
81 “Step 27” on page 3-0030-27
94 “Step 26” on page 3-0030-26.
99 “Step 15” on page 3-0030-15.

DID YOU FIND THE NUMBER IN THE TABLE?

YES Go to the step listed.

NO Continue on the next page.
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Step 13

Look at the display.

DIAG-1

This diskette contains diagnostics and utilities for your system. You
should use.these procedures whenever you are having problems with your system
which have not been corrected by any software application procedures available.

In general, the procedures will run automatically. However, sometimes you will
be required to select options, tell the system when to continue, do simple
tasks, and exchange diskettes.

Several keys are used to control the procedures:

- The Enter key continues the procedure or performs an action.

- The End key stops a test or an action.

- The F10 key returns to the previous menu

- The Escape key resets the procedures and returns to these instructions.
- The Page Down key allows a list to be scrolled forward.

- The Page Up key allows a list to be scrolled backward.

- The Backspace key allows keying errors to be corrected.

Press Enter to continue.

ARE THE “DIAGNOSTIC OPERATING INSTRUCTIONS”
DISPLAYED?

YES Record SRN 11-630-84A; then go to “Step 36” on
page 3-0030-36.

NO Continue on the next page.
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Step 14

Find the POST number displayed in the two-digit display in the
“POST Indicator Chart PIC 0040” on page 3-0040-1; then return
here to answer the following question.

@

g

i

.

02

11-100-398

03

11-56C-84A

04

1-84A-100

05

11-981-F6C-84A

07

11-100-84A

11-84A-100

09

11-100-780

DID YOU FIND THE NUMBER IN THE CHART?

1L—"

AJZB167

NO

YES
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Record SRN 16-84A-630-100; then go to “Step 36” on

page 3-0030-36.

Record the SRN for the number; then go to “Sfep 36” on
page 3-0030-36



Step 15

The number 99 in the two-digit display indicates the keylock is in
the Locked position. Look at the keylock.

1

AJZB163

IS THE KEYLOCK IN THE LOCKED POSITION?

NO Record SRN 11-630-100; then go to “Step 36” on
page 3-0030-36.

YES Set the keylock to Unlock; then go to “Step 2” on
page 3-0030-2.
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Step 16

Be sure the RT PC Diagnostics 1 diskette is inserted correctly in
the diskette drive.

AJZB089

DID YOU FIND A PROBLEM?

YES Go to “Step 2” on page 3-0030-2.

NO Record SRN 16-F80-64A-A10; then go to “Step 36” on
page 3-0030-36.
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Step 17

Look at the Power-On indicator on the operator panel.

1

AJZB159

IS THE POWER-ON INDICATOR ON?

YES Go to “Step 19” on page 3-0030-19.

NO Continue on the next page.
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Step 18

Be sure the external power cable to the system unit is plugged into
the system unit and an outlet and that the outlet has correct
voltage. If needed, see Section 5.

g

e

-
. | fg‘ i

DID YOU FIND A PROBLEM?

AJZB168

YES If the outlet does not have correct voltage have the
customer correct the problem, otherwise, plug the external
power cable in.

This completes the repair.

NO Record SRN 16-880; then go to “Step 2” on page 3-8800-2.
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Step 19

Some problems prevent the diagnostic diskette from loading and
the Operating System loads instead.

Look at the display and determine if a screen from the customer’s
operating system is displayed. If needed, ask the customer for
assistance in determining the above condition.

IS A SCREEN FROM THE CUSTOMER’S OPERATING
SYSTEM DISPLAYED?

NO Go to “Step 21” on page 3-0030-21.

YES Continue on the next page.
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Step 20

Be sure the RT PC Diagnostics 1 diskette is correctly inserted in
the diskette drive.

AJZB089

DID YOU FIND A PROBLEM?

YES Go to “Step 2” on page 3-0030-2.

NO Record SRN 16-64A-F80-A10; then go to “Step 36” on
page 3-0030-36.
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Step 21

Look at the upper left corner of the display.

IS “DCP” DISPLAYED THERE?

YES Record SRN 16-64A-F80-A10; then go to “Step 36” on
page 3-0030-36.

Note: A defective diagnostic diskette can cause this
problem also.

NO Continue on the next page.
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Step 22

Look at the display attached to your system. If needed,

see Section 11.

Display Type

Go to PIC

IBM 5151 Personal Computer
Display

“IBM 5151 Personal Computer
Display PIC 5400” on page 3-5400-1

IBM 5154 Enhanced Color
Display

“IBM 5154 Enhanced Color Graphics
Display PIC 5800” on page 3-5800-1

IBM 6153 Advanced
Monochrome Graphics
Display

“IBM 6153 Advanced Monochrome
Graphics Display PIC 6000” on
page 3-6000-1

IBM 6154 Advanced Color
Graphics Display

“IBM 6154 Advanced Color Display
PIC 5900” on page 3-5900-1

IBM 6155 Extended
Monochrome Graphics
Display

“IBM 6155 Extended Monochrome
Graphics Display PIC 6200” on
page 3-6200-1

IBM 5081 Display

“IBM 5081 Display PIC 6100” on
page 3-6100-1

IS THE DISPLAY ATTACHED TO YOUR SYSTEM LISTED IN

MITTY MA DT Ta
AL ALEY A OANBDDLIKYG

YES Go to the PIC for your display.

NO The display is not supported by this manual. Go to the
service documentation for the attached display.
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Step 23

This step is for flashing numbers only.

Look for the number displayed in the two-digit display in the
following table.

Number | Go to Step

02 “Step 24” on page 3-0030-24
30 “Step 24” on page 3-0030-24
99 “Step 25” on page 3-0030-25

DID YOU FIND THE NUMBER IN THE TABLE?

YES Go to the step listed.

NO Go to “Step 25” on page 3-0030-25.
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Step 24

The RT PC Diagnostics 1 diskette may be defective. Try a new RT
PC Diagnostics 1 diskette.

If the new RT PC Diagnostics 1 diskette does not work, record SRN
16-64A-F80 and go to “Step 36” on page 3-0030-36.
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Step 25

A program or machine check occurred. Go to “Undetermined
Problem PIC 9860” on page 3-9860-1.
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Step 26

Determine the type of display adapter the display is attached to.
Look for the adapter type in the table below.

Type Display Adapter SRN
Enhanced Graphics Adapter 12-410
Advanced Monochrome Graphics Display Adapter 12-430
IBM Monochrome Display and Printer Adapter 12-490
Advanced Color Graphics Display Adapter 12-450
Extended Monochrome Graphics Display Adapter 12-470
IBM IBM Megapel Display Adapter 12-4A0-4B0

DID YOU FIND THE ADAPTER IN THE TABLE?

YES Record the SRN; then go to “Step 36” on page 3-0030-36.

NO See “Loading Additional Device Drivers” on page 2-9; then
go to “Step 3” on page 3-0030-3. If you don’t have an
additional device driver diskette; then the display adapter
is not supported in this documentation.
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Step 27

Look at the cables attached to your system unit.

- B

@ O)
Status \
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D
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©

AJZB230

IS AN IBM 5085 CONNECTED TO YOUR SYSTEM UNIT?

NO Record SRN 32-780; then go to “Step 36” on page 3-0030-36.

YES Continue on the next page.
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Step 28

Be sure the keyboard is connected to the Peripheral Connection
Assembly (PCA) on the IBM 5085. The PCA is installed in the base
of the IBM 5081 Display. If needed, see the IBM 5085 Graphics
Processor Maintenance Information Manual.

FRicA- 2 id

DID YOU FIND A PROBLEM?

YES This completes the repair.

NO Continue on the next page.
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Step 29

Be sure the Y cable is correctly connected to the PCA on the IBM
5085 and to the M (mouse) and KBD (keyboard) connectors on the
IBM 6150. The PCA is installed in the base of the IBM 5081. If
needed, see the IBM 5085 Graphics Processor Maintenance
Information Manual.

Q

Q Q
\
Q

N Q
Q

AJZB0O71

DID YOU FIND A PROBLEM?

YES This completes the repair.

NO Go to the maintenance instructions for the IBM 5085.
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Step 30

The checkout routines ran correctly.

Each of the following problems are related to particular SRNs.
Check the system for the following problems:

e The indicators on the keyboard are not working (check during
power-on self-test).

e The speaker in the keyboard is not working or sounds
continually (check during power-on self-test).

e The two-digit display fails to display correctly (check at the
start of power-on self-test). The power-on self-test program
displays 88 at the start of the test to check the two-digit display.

DID YOU FIND ONE OF THE ABOVE PROBLEMS?

YES Record the corresponding SRN for the problem.
e The indicators on the keyboard are failing, record
16-780.
e The two-digit display is failing, record 16-630-84A.
e The speaker in the keyboard is failing, record 16-780-100.

Note: If an IBM 5085 1s attached, 1t can also cause a
speaker problem.

Go to “Step 36” on page 3-0030-36.

NO Continue on the next page.
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Step 31

A loud noise can be caused by moving parts in the system unit.

DID THE CUSTOMER REPORT A NOISE PROBLEM?

YES Go to “Noise Problem PIC 0050” on page 3-0050-1.

NO Continue on the next page.
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Step 32

The problem may be an incorrect switch or jumper setting on an
option, adapter, fixed-disk drive, or diskette drive. This may occur
in a new installation or after a new option is installed. Ask the
customer if this is a new installation or if a new option was added
to the system.

DO YOU SUSPECT A SWITCH OR JUMPER SETTING IS
THE PROBLEM?

YES Switch and jumper settings depend upon the system
configuration. The Options Installation manual shows the
switch settings for different configurations. Use the
Options Installation manual to check the jumper and switch
settings on your system; then continue on the next page.

NO Go to “Step 34” on page 3-0030-34.
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Step 33

After checking the switch and jumper settings on your system,
answer the following question.

DID YOU FIND A PROBLEM?

YES Run the System Checkout to verify the repair.
This completes the repair.

NO Continue on the next page.
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Step 34

Some problems occur intermittently.

IS THIS PROBLEM FAILING INTERMITTENTLY?

YES Go to “Intermittent Problems PIC 0090” on page 3-0090-1.

NO Continue on the next page.
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Step 35

Some problems may not be detected by the diagnostic routines but
still fail when running a certain application program.

DOES THIS PROBLEM OCCUR ONLY WHEN RUNNING A
CERTAIN APPLICATION PROGRAM?

YES Go to “Application Only Problems PIC 0080” on
page 3-0080-1.

NO No trouble was found. This completes the repair.
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Step 36

You may have already performed the repair action for each SRA
number in the SRN using PIC 0010.

4. Write the Service Request Number here:

- — — _

AJZB179

HAVE YOU PERFORMED THE REPAITR ACTTION FOR EACH
SRA IN THE SERVICE REQUEST NUMBER USING PIC 0010?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Step 3” on page 3-0010-4 and analyze any new SRAs.
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POST Indicator Chart PIC 0040

Notes:

1. This chart is for steedy numbers only.

2. For c6-20, see “Two-Digit Display Codes During Diagnostic
Programs” on page 2-19. For other flashing numbers, go to
“Undetermined Problem PIC 9860” on page 3-9860-1.

3. When u is shown in the following chart, it is displayed using
the upper half of the two-digit display character.

Do not use this PIC alone. Start at the “Start of Call PIC 0010” on
page 3-0010-1.

Number | Service Request Number or Action
00 11-100-84A-490

01 11-84A

02 11-100-19B

03 11-F6C-84A

04 11-84A-100

05 11-981-F6C-84A

07 11-100-84A

08 11-84A-100

09 11-100-780

Oc 11-100-8EA-490

Ou 11-100-18A-490 (See notes)
10 11-100-84A

11 11-100

12 11-100

14 11-F80

lc 11-8EA
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Number | Service Request Number or Action

1u 11-18A (See notes)

22 11-F80-64A-A10

23 11-984-F80-100

25 Software problem during IPL. Power off to
clear the problem.

27 11-F6C

30 12-490

31 12-410

32 12-430

33 12-450

34 12-470

35 12-FBC-F80-A10

36 12-8EA

37 12-FBE-F80-A20

39 12-100-F80

3c 11-F6C-8EA

3u 11-18A (See notes)

40 12-F80-100

41 12-4CB-F4A

43 12-200-240

44 12-19B

45 12-490

46 12-340

47 12-1DC

48 12-1DD

49 12-3C0

4c 11-8EA-100
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Number

Service Request Number or Action

4u

11-18A-100 (See notes)

50 12-310

51 12-230

52 12-5B0

53 12-350

54 12-230

55 12-350

56 12-390

57 12-390

58 12-320

59 12-3A0

5c 11-981-F6C-8EA
5u 11-18A (See notes)
60 12-280

61 12-380

62 12-400

65 12-4A0

66 12-4B0

67 12-1CB-F4A
68 11-8EA

69 12-8EA

71 12-15C

72 12-12C

73 12-16C

74 12-1EC

76 12-12D

77 12-15D

78 12-16D
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Number | Service Request Number or Action

79 12-1ED

Tc 11-100-8EA

Tu 11-100-18A (See notes)

80 12-100

81 32-780

82 12-100

84 12-210

85 12-800

86 12-300

87 12-3B0

88 11-F4A-100

89 12-F4A-100

8c 11-8EA-100

8u 11-18A-100 (See notes)

90 12-850

93 12-64A-F80 (First, be sure the write protect
tab is not on the diagnostic diskette.)

94 See “Loading Additional Device Drivers” on
page 2-9; then use “Problem Determination
Procedure PIC 0030” on page 3-0030-1.

95 12-FB0-F80

99 The kevlock ic set to On,

9¢c 12-3D0

cc E2-5D0

cu E2-650 (See notes)

uc 12-2E0 (See notes)

uu 72-2F0 (See notes)

3-0040-4 Service Manual




Noise Problem PIC 0050

Use this PIC to find the FRU that is causing a loud noise.
Step 1

The device causing the noise can be identified by removing devices
from the system unit.

IS THE NOISE COMING FROM THE SYSTEM UNIT?

NO Go to “Step 5” on page 3-0050-5.

YES Continue on the next page.
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Step 2

The diskette drives, fixed-disk drives, power supply, and the cooling
fan have moving parts that can cause noise problems.

CAN YOU IDENTIFY WHICH FRU IS CAUSING THE NOISE?

YES Do the following:
1. Exchange the FRU.
2. Run the System Checkout.
3. This completes the repair.

NO Continue on the next page.
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Step 3

1. Set the power switch on the system unit to Off.

2. Remove the side cover. If needed, see Section 4.

3. Disconnect the power connectors to the diskette drives,
fixed-disk drives, and the cooling fan.

4. Set the power switch on the system unit to On.

DO YOU STILL HAVE A NOISE PROBLEM?

YES Do the following:

NO

Exchange the power supply.

Run the System Checkout.
This completes the repair.

i s

Continue on the next page.
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Step 4

Either the diskette drives, fixed-disk drives, or the cooling fan is
causing the problem.

1. Set the power switch on the system unit to Off.
2. Connect one of the drives or the cooling fan.

3. Set the power switch to On.

DO YOU STILL HAVE A NOISE PROBLEM?

YES The device just connected is failing.
1. Exchange the device last connected.
2. Connect the remaining drives and cooling fan.
3. Run the System Checkout.
4. This completes the repair.

NO Repeat the steps above.
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Step 5

Listen to the tape drive.

AJZB227

IS THE NOISE COMING FROM THE TAPE DRIVE?

YES The tape drive is causing the noise.
1. Exchange the tape drive.
2. Run the System Checkout.
3. This completes the repair.

NO Follow the procedures for servicing the device that has the
noise problem.
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Unresolved Problem PIC 0060

Use this PIC for problems that still fail after all of the FRUs in the
SRN have been exchanged.

Step 1

This problem may be caused by an attached IBM 5085.

e A
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/ Status \
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©

AJZB230

IS THIS SYSTEM UNIT ATTACHED TO AN IBM 5085?

NO Go to “Step 4” on page 3-0060-4.

YES Continue on the next page.
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Step 2

Keyboard, mouse, and tablet problems can be caused by the
attached IBM 5085.

IS THE PROBLEM A KEYBOARD, MOUSE, OR TABLET
PROBLEM?

NO Go to “Step 4” on page 3-0060-4.

YES Continue on the next page.
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Step 3

1. Set the power switches on the IBM 5085 and IBM 6150 to Off.
2. Disconnect the IBM 5085 attachment cable at the keyboard and
mouse connectors. Then connect the keyboard and mouse or

tablet directly to the keyboard and mouse connectors.

3. Set the power switch on the IBM 6150 to On.

4. Try the failing procedure again.

AJZB071

DID THE PROCEDURE FAIL?

NO Go to the maintenance procedures for the IBM 5085.

YES Continue to the next page.
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Step 4

This problem may be caused by a defective cable. Look at the
SRN.

4. Write the Service Request Number here:

13— 521 -

AJZB175

DOES THE SRN CONTAIN THE SRA NUMBERS OF TWO
FRUs THAT ARE CONNECTED BY A CABLE THAT HAS
NOT BEEN EXCHANGED (such as a fixed-disk adapter and
the fixed-disk drive)?

NO Go to “Step 6” on page 3-0060-6.

YES Continue on the next page.
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Step 5
1. Exchange the cable.

2. Try the failing operation again.

DOES THE SYSTEM STILL FAIL?

NO This completes the repair.

YES Continue on the next page.
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Step 6

Look at the SRN.

4. Write the Service Request Number here:

1 234 — 100 — B34 — D64

IS THE PROCEDURE NUMBER A “1”?

AJZB179

NO Go to “Step 9” on page 3-0060-9.

YES Continue on the next page.
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Step 7

A procedure number of 1 indicates that the system unit failed with
an error code displayed in the two-digit display.

1. Set the power switch on the system unit to Off.

2. Remove the top cover. If needed see Section 4.

3. If present, remove the options from slots B and D. Then,
remove all of the adapters from the adapter slots (record the
slot numbers).

4. Set the power switch on the system unit to On and wait 2
minutes.

IS “23” DISPLAYED IN THE TWO-DIGIT DISPLAY?

NO

YES

One of the remaining boards or options is failing. The
order of most likely failure is:

1. The processor board
2. The system board
3. If present, the memory option in slot C.

Using the list above, exchange any FRU not already
exchanged. To test each new FRU, set the power switch on
the system unit to On and wait 2 minutes for 23 to display
in the two-digit display. When 23 displays, the last FRU
exchanged is the failing FRU.

Go to “Step 31” on page 3-0060-33.

Continue on the next page.

(6/88) Problem Isolation Charts 3-0060-7



Step 8

One of the options or adapters you removed is failing. Use the
following procedures to isolate the failure.

1. Set the power switch on the system unit to Off.

2. Install one of the removed options or adapters. Use the
following order, slots D, B; then the adapters in the other slots,
being sure that the fixed-disk and diskette drive adapter is the
last adapter installed. (You may want to install or attach more
than one at a time; then isolate to one.)

3. If the adapter has a device attached to it, be sure the device is
connected and the power switch on the device is set to On.

4. Set the power switch on the system unit to On and wait 2
minutes; then answer the following question.

IS “21,” “22,” or “23” DISPLAYED IN THE TWO-DIGIT
DISPLAY?

YES Repeat the above steps.
NO Go to “Step 30” on page 3-0060-32
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Step 9
Look at the SRN.

4. Write the Service Request Number here:

1 — 234 — 100 — B34 — D64

AJZB179

IS THE PROCEDURE NUMBER A “3”?

NO Go to “Step 20” on page 3-0060-21.

YES Continue on the next page.

(6/88) Problem Isolation Charts 3-0060-9



Step 10
Look at the SRN.

4. Write the Service Request Number here:

13— 234 — — —

AJZB176

DOES THE SRN CONTAIN ONLY ONE SRA NUMBER?

NO Go to “Step 13” on page 3-0060-13.

YES Continue on the next page.
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Step 11

The failure may be caused by a device or adapter attached to the
FRU indicated by the SRA number in the SRN. For example, the
SRA number may indicate a tape drive and the tape drive adapter
may be the failing FRU, or the SRA number may indicate the tape
drive adapter and tape drive is the failing FRU.

4. Write the Service Request Number here:

15 — 234 — — _

AJZB176

DOES THE SRA NUMBER INDICATE A SINGLE-FRU
DEVICE OR AN ADAPTER FOR A SINGLE-FRU DEVICE?

NO Go to “Step 13” on page 3-0060-13.

YES Continue on the next page.
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Step 12

1. Exchange the device or adapter attached to the FRU indicated
in the SRA number.

2. Try the failing procedure again.
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NO This completes the repair.

YES Continue on the next page.
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Step 13

The System Checkout routine will sometimes detect a problem that
is not detected by the other diagnostics.

DIAG-1
The System Checkout Option will test all functions that do not require you to
do anything. The other options allow you to test only that option.
An * in front of the ID shows that the test has been run.
Choose the test you would like to run.

ID ITEM

2 Keyboard Checkout
3 Display Checkout

HAVE YOU RUN “SYSTEM CHECKOUT” USING THE
ADVANCED DIAGNOSTIC ROUTINES?

YES Go to “Step 24” on page 3-0060-25.

NO Continue on the next page.
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Step 14

Run the System Checkout using the Advanced Diagnostic Routines.

DIAG-2

The Service Request Number is:
13-521-66B

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID THE “THERE IS A HARDWARE PROBLEM IN YOUR
MACHINE” SCREEN DISPLAY?

NO Go to “Step 16” on page 3-0060-16.

YES Continue on the next page.
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Step 15
Look at the SRN.

THERE IS A HARDWARE PROBLEM IN YOUR MACHINE. DIAG-2

The Service Request Number is:

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID YOU GET AN SRN THAT CONTAINS SRA NUMBERS
THAT HAVE NOT BEEN ANALYZED?

YES Record the SRN; then go to “Step 3” on page 3-0010-4 and
analyze the SRA numbers you have not analyzed.

NO Go to “Step 24” on page 3-0060-25.
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Step 16

You are here because the system is failing only when a diagnostic
checkout other than the System Checkout is run. The following
FRUs are required to select a checkout procedure:

The system board

The processor board

If installed, the memory expansion option in slot C
An adapter for the diskette drive

An IBM High Capacity Diskette Drive
A display adapter

A display

The cables for the diskette drive

The power supply

The cooling fan

A keyboard.

When the FRUs listed above are installed, the following selections
display on the DIAGNOSTIC SELECTION menu:

e System Checkout

e Display Checkout

e Diskette Drive Checkout

e Checkout for the fixed-disk and diskette drive adapter
e Keyboard Checkout.

Step 18 continues on the next

mn e R atatoaral
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(Step 16 continued)

IS THE DIAGNOSTIC CHECKOUT THAT FAILED IN THE
LIST ON THE PREVIOUS PAGE?

YES Do the following:

1. Remove all adapters and options not listed on the
previous page. Be sure to record the slot number and
what cables are attached.

2. Disconnect the Data and Signal cables from all
fixed-disk and diskette drives installed, except diskette
drive A.

3. Continue on the next page.

NO Do the following:

1. Remove all adapters and options not listed on the
previous page, except the one for the failing diagnostic
checkout. If the adapter that was needed in the failing
diagnostic checkout has a device connected, be sure the
cable for the device is connected and the power switch
on the device is set to On. Record the slot number and
what cables are attached.

2. Disconnect the Data and Signal cables from all
fixed-disk and diskette drives installed, except diskette
drive A.

3. Continue on the next page.
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Step 17

Run the diagnostic checkout that fails. The TEST OPTION and
the DIAGNOSTIC TEST LIST menu may display if the
configuration was changed. Follow the instructions as they
display.

DID THE “THERE IS A HARDWARE PROBLEM IN YOUR
MACHINE” SCREEN DISPLAY?

NO

YES

3-0060-18 Service Manual

One of the options, adapters, or a device that you
disconnected is failing.

Using the list below, install and attach the options,
adapters, and devices one at a time to isolate the failure.
(You may want to install or attach more than one at a time;
then isolate to one.) Test each option, adapter, or device by
running the failing diagnostic checkout. The TEST
OPTION and the DIAGNOSTIC TEST LIST menu may
display if the configuration was changed. Follow the
instructions as they display.

When the “THERE IS A HARDWARE PROBLEM IN
YOUR MACHINE” screen displays, go to “Step 30” on
page 3-0060-32.

Install and connect the options, adapters and devices in the
following order:

Options

Adapters (Do not connect the devices yet)
Fixed-disk drives

Diskette drives

Attach the devices.

SAR i

Continue on the next page.



Step 18

Look at the devices still connected to the system unit.

IS THE IBM RT PC 6192 EXPANSION UNIT STILL
ATTACHED?

YES Go to “IBM RT PC 6192 Expansion Unit PIC 0100” on
page 3-0100-1.

NO Continue on the next page.
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Step 19

One of the FRUs still installed in or attached to the system unit is
failing. The following list is in the most to least likely to fail
order.

If you have not exchanged it already, use the removal and
replacement procedures in the section that applies to the FRU and
exchange it. Test each FRU by running the failing diagnostic
checkout. If you identify the failing FRU, go to “Step 31” on

page 3-0060-33. If you cannot identify a failing FRU, contact your
service support person.

Exchange the following FRUs in the order listed:

FRUs required to run the failing diagnostic checkout.
The system board.

The processor board.

A display adapter.

If installed, the memory expansion option in slot C.
The adapter for the fixed-disk and diskette drive.

The power supply.

NoOuRe N
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Step 20
Look at the SRN.

4. Write the Service Request Number here:
S — 821 — 41 — _

AJZB175

IS THE DEVICE NUMBER A “1” ?

NO Go to “Step 23” on page 3-0060-24.

YES Continue on the next page.
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Step 21

Answer the following question for this problem only.

HAVE YOU EXCHANGED THE SYSTEM BOARD?

Ava nlal

. ol n [Hal] 4 a nAnn A
TEDS Uou o “dlep 24~ on page 3-0060-25.

NO Continue on the next page.
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Step 22
1. Exchange the system board.

2. Try the failing operation again.

DOES THE FAILING OPERATION STILL FAIL?

NO This completes the repair.
YES Go to “Step 24” on page 3-0060-25.
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Step 23

Look at the SRN.

4. Write the Service Request Number here:

S - 821 — 741 — -

AJZB175

IS THE DEVICE NUMBER A “7”?

YES

NO
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Exchange the FRUs listed below in the order listed. Test
each FRU by powering the system unit on and observing
the two-digit display. If the POST ends with a blank
two-digit display, the last FRU exchanged was the failing
FRU If you 1dent1fy a falhng FRU, use the removal and
lUpldbtﬂll.Cllh plUquUJ. es 111 b.l..lU bUbblUIl l;l.ld.la dppllﬁb bU l/]..lb'
FRU and exchange it; then go to “Step 28” on

page 3-0060-30. If you cannot identify a failing FRU,
contact your service support person.

1. RT PC 6192 Expansion Board

2. RT PC Expansion Unit Adapter
3. The Receiver Card in the RT PC 6192.

Continue on the next page.



Step 24

The following FRUs are required to run the System Checkout.

The system board

The processor board

If installed, the memory expansion option in slot C
An adapter for the diskette drive

An IBM High Capacity Diskette Drive
A display adapter

A display

The cables for the diskette drive

The power supply

The cooling fan

A keyboard.

Remove all adapters and options not listed above. Be sure to
record the slot number and what cables are attached. Disconnect
the Data and Signal cables from all fixed-disk and diskette drives
installed, except diskette drive A.

Run the System Checkout. The TEST OPTION and the
DIAGNOSTIC TEST LIST menu will display if the configuration
was changed. Follow the instructions as they display.

Step 24 continues on the next page.
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(Step 24 continued)

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

YES

NO
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One of the options, adapters, or a device that you
disconnected is failing.

Using the list below, install and attach the options,
adapters, and devices one at a time to isolate the failure.
(You may want to install or attach more than one at a time;
then isolate to one.) Test each option, adapter, or device by
running the failing diagnostic checkout. The TEST
OPTION and the DIAGNOSTIC TEST LIST menu may
display if the configuration was changed. Follow the
instructions as they display.

When the “THERE IS A HARDWARE PROBLEM IN
YOUR MACHINE” screen displays, go to “Step 30” on
page 3-0060-32.

Install and connect the options, adapters, and devices in the

AT .

Options

Adapters (Do not connect the devices yet)
Fixed-disk drives

Diskette drives

Attach the devices.

rik o=

Continue on the next page.



Step 25

One of the FRUs still installed in the system unit is failing. The
most likely failing order depends on the failing area. The failing
area can be related to the types of FRUs that you have exchanged
that did not fix the problem. Find the area that best describes your
problem in the table below; then go to that step.

Failing Area

Go to Step

Displays

“Step 26” on page 3-0060-28

Fixed-disk and diskette
drives

“Step 27” on page 3-0060-29

Keyboard

“Step 28” on page 3-0060-30

Other or unknown area

“Step 29” on page 3-0060-31
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Step 26
The following FRUs are the most likely to cause display failures.

Exchange the FRUs that have not been exchanged in the following
order. Test each FRU by running System Checkout. If you
identify a failing FRU, use the removal and replacement
procedures in the section that applies to the FRU and exchange it;
then go to “Step 31” on page 3-0060-33. If you cannot identify a
failing FRU, contact your service support person.

Exchange the following FRUs in the order listed:

The display

The display adapter

The system board

The processor board

If installed, the memory expansion option in slot C
An adapter for the fixed-disk and diskette drive
The power supply.

NSk o
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Step 27

The following FRUs are the most likely to cause a failure in the
fixed-disk and diskette drives.

Exchange the FRUs that have not been exchanged in the following
order. Test each FRU by running System Checkout. If you
identify a failing FRU, use the removal and replacement
procedures in the section that applies to the FRU and exchange it;
then go to “Step 31” on page 3-0060-33. If you cannot identify a
failing FRU, contact your service support person.

Exchange the following FRUs in the order listed:

An adapter for the fixed-disk and diskette drives
The cables for the fixed-disk and diskette drive
The IBM High Capacity Diskette Drive

The system board

The processor board

The power supply

The display adapter

If installed, the memory expansion option in slot C.

PO O oo
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Step 28

The following FRUs are the most likely to cause a keyboard
failure.

Exchange the FRUs that have not been exchanged in the following
order. Test each FRU by running System Checkout. If you
identify a failing FRU, use the removal and replacement
procedures in the section that applies to the FRU and exchange it;
then go to “Step 31” on page 3-0060-33. If you cannot identify a
failing FRU, contact your service support person.

‘Exchange the following FRUs in the order listed:

The keyboard

The system board

The processor board

The power supply

The display adapter

An adapter for the fixed-disk and diskette drive

If installed, the memory expansion option in slot C.

No ko=
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Step 29
The following FRUs are also likely to cause a failure.

Exchange the FRUs that have not been exchanged in the following
order. Test each FRU by running System Checkout. If you
identify a failing FRU, use the removal and replacement
procedures in the section that applies to the FRU and exchange it.
Go to “Step 31” on page 3-0060-33. If you cannot identify a failing
FRU, contact your service support person.

Exchange the following FRUs in the order listed:

The system board

The processor board

If installed, the memory expansion option in slot C
An adapter for the fixed-disk and diskette drive
The display adapter

The power supply.

SO o=
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Step 30

Find the failing area in the table below; then do the action listed.
Test each FRU by running the failing procedure. If you identify
the failing FRU, go to “Step 31” on page 3-0060-33. If you cannot
identify a failing FRU, contact your service support person.

Failing Area Action

Option Exchange the option.

Adapter Exchange the adapter.

Fixed-disk drive or 1. Exchange the drive.

diskette drive 2. Exchange the adapter.

IBM 6156 Exchange the fixed-disk drive.

1.
2. Exchange the fixed-disk drive module.
3. Exchange the enclosure.

IBM 6157 1. Exchange the tape drive.
2. Exchange the tape drive adapter.

RT PC 6192 Go to “IBM RT PC 6192 Expansion Unit
PIC 0100”7 on page 3-0i00-1.

Other devices 1. Exchange the adapter.
2. Exchange or repair the device.
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Step 31

1. Look at the type and slot positions you recorded, and install the
boards and adapters you removed.

2. Unplug the external power cable from the outlet.

3. If disconnected, connect all attached devices (such as expansion
unit).

4. Install the top cover. If needed see Section 4.
5. Set the power switch on the system unit to On.

6. Follow the instructions on the menus to run the System
Checkout. The TEST OPTION and the DIAGNOSTIC TEST
LIST menu will display if the configuration was changed.
Follow the instructions as they display. If needed, see page
2-17.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

NO If the same failure occurs, contact your service support
person, otherwise, go to “Problem Determination Procedure
PIC 0030” on page 3-0030-1.

YES This completes the repair.
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Application Only Problems PIC 0080

Use this PIC to find problems that fail only when an application
program is running and the diagnostic programs run without a
failure.

Step 1

The AIX™ Operating System provides an error logging function.

IS THE CUSTOMER USING THE “AIX OPERATING
SYSTEM”?

NO Go to “Step 8” on page 3-0080-8.

YES Continue on the next page.

AIX is a trademark of International Business Machines Corporation.
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Step 2
1. Record the time.

2. Ask the operator to load the operating system and turn on the
Error Log. The command to turn on the Error Log is:

/usr/lib/errdemon
3. Ask the operator to run the failing application program.
4. After a failure occurs, ask the operator to print a Summary
Report of the permanent errors starting at the time you

recorded. The command is (where MMddhhmmyy is month,
day, hour, minute, year):

errpt -d t01 -sMMddhhmmyy | print

5. Look at the printed error log. If needed, see Appendix C.

ARE THERE ANY ERRORS LISTED?

NO Go to “Step 8” on page 3-0080-8.

YES Continue on the next page.
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Step 3

Look at the printed Summary Report.

ARE THERE ANY HARDWARE ERRORS LISTED?

NO Have the customer follow the procedures for reporting the
types of errors listed.

YES Continue on the next page.
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Step 4
Ask the operator to print a Detail Report for the hardware errors

listed. The command is (where MMddhhmmyy is month, day, hour,
minute, year):

errpt -a -d t01 -d h00 -sMMddhhmmyy | print

ARE THE HARDWARE ERRORS RELATED TO THE
HARDWARE YOU SERVICE?

NO Have the customer follow the procedures for resolving the
problems listed.

YES Continue on the next page.
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Step 5

1. Record the SRNs for the errors that are related to the hardware
you service.

2. Look up the FRUs that correspond to the SRAs in each SRN.

3. Use the removal and replacement procedures in the section that
applies to the FRU and exchange the FRU that corresponds to
the first SRA in the SRN.

4. Ask the customer to run the failing application again.

DID THE SAME FAILURE OCCUR?

NO This completes the repair.

YES Continue on the next page.
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Step 6

One of the FRUs that correspond to the SRAs in the SRN should
fix the problem.

4. Write the Service Request Number here:

183 — — — _

AJZB179

HAVE YOU EXCHANGED ALL OF THE FRUs THAT
CORRESPOND TO THE SRAs IN EACH SRN?

YES Contact your service support person.

No Continue on the next page.
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Step 7
1. Remove the last FRU you exchanged.
2. Install the original FRU.
3. Use the removal and replacement procedures in the section that
applies to the FRU and exchange the FRU that corresponds to
the next SRA in the SRN.

4. Ask the customer to run the failing application again.

DID THE SAME FAILURE OCCUR?

YES Go to “Step 6” on page 3-0080-6.

NO This completes the repair.
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Step 8

The failure is not being detected by the diagnostic programs or the
error log. The problem may be in the software.

DO YOU SUSPECT A SOFTWARE PROBLEM?

YES Have the customer follow the procedures for software
problems.

NO Continue on the next page.
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Step 9

The following is a list of devices and the most likely failing FRUs
for each device:

Diskette The adapter for the fixed-disk and diskette drives, a
diskette drive, a diskette

Fixed disk The adapter for the fixed-disk and diskette drives, a
fixed-disk drive

Printer The printer adapter, the printer, the printer cable

Plotter The plotter adapter, the plotter, the plotter cable

Terminal The terminal adapter, the terminal, the terminal
cable

Modem The adapter the modem is attached to, the modem,

the modem cable
Coprocessor The IBM ATe Coprocessor Option, the IBM AT
Math Co-processor module, the IBM AT 512KB
Memory Expansion Option
Display The display adapter, the display, the display cable
5080 Adapter The RT PC 5080 Attachment Adapter, The RT PC
5080 Attachment Adapter cables, the IBM 5085
Keyboard The keyboard, the system board

Mouse The mouse, the system board
Tape The tape drive adapter, the tape drive, the tape
cartridge.

In addition to the above FRUs, the following common FRUs can
also cause a problem:

System board

Processor board

Memory expansion option
Floating-point board
Power supply.

Step 9 continues on the next page.

AT is a registered trademark of International Business Machines
Corporation.
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(Step 9 continued)

1. Find the device that best describes your failure in the lists on
the previous page.

2. Record the FRUs listed for that device and the common FRUs
that are installed in your system.

3. Replace one of the FRUs.

4. Ask the customer to run the failing application program again.

NO This completes the repair.

YES Continue on the next page.
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Step 10
1. Remove the last FRU you exchanged.
2. Install the original FRU.

HAVE ALL THE FRUs YOU RECORDED BEEN
EXCHANGED?

YES Contact your service support person.

NO Continue on the next page.
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Step 11
1. Exchange the next FRU on your list.

2. Ask the customer to run the failing application program again.

DID THE SAME FAILURE OCCUR?

YES Go to “Step 10” on page 3-0080-11.

NO This completes the repair.
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Intermittent Problems PIC 0090

Use this PIC for intermittent problems that do not fail while
running the diagnostic routines.

Step 1

Some problems occur every time an application program is
running.

DOES THE PROBLEM OCCUR EVERY TIME AN
APPLICATION PROGRAM IS RUNNING?

YES Go to “Application Only Problems PIC 0080” on
page 3-0080-1.

NO Continue on the next page.
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Step 2

The AIX Operating System provides error logging.

IS THE CUSTOMER USING THE “AIX OPERATING
SYSTEM”?

NO Go to “Step 9” on page 3-0090-9.

YES Continue on the next page.
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Step 3
1. Ask the operator when the error last occurred.
2. Ask the operatbr to login on the AIX Operating System.
3. Ask the operator to print a Summary Report of all permanent
errors starting about an hour before the reported error

occurred. The command is (where MMddhhmmyy is month,
day, hour, minute, year):

errpt -d t01,t04 -sMMddhhmmyy | print

4. Check the log for errors. If needed, see Appendix C.

ARE ANY ERRORS RECORDED?

NO No trouble was found. Ask the operator to run the system
with the error log turned on so that if any errors are
detected they will be recorded.

YES Continue on the next page.
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Step 4

Look at the printed Error Summary report.

ARE THERE ANY HARDWARE ERRORS LISTED?

NO Ask the customer to follow the procedure for resolving the
types of errors listed.

YES Continue on the next page.

3-0090-4 Service Manual



Step 5
Ask the operator to print a Detail Report of the hardware errors

listed. The command is (where MMddhhmmyy is month, day, hour,
minute, year):

errpt -a -d t01 -d h00 -sMMddhhmmyy | print

ARE THE HARDWARE ERRORS RELATED TO THE
HARDWARE YOU SERVICE?

NO Ask the customer to follow the procedure for resolving the
type of errors listed.

YES Continue on the next page.
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Step 6

1. Record the SRNs for the errors that are related to the hardware
you service.

2. Look up the FRUs that correspond to the SRAs in each SRN.
3. The FRUs are listed in the most likely to fail order.

4. Exchange the FRUs one at a time. Check the fix by asking the
customer to run the failing application program again.

DID THE SAME FAILURE OCCUR?

NO This completes the repair.

YES Continue on the next page.
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Step 7

One of the FRUs that correspond to the SRAs in the SRN should
fix the problem.

4. Write the Service Request Number here:

15 — — - —

AJZB179

HAVE YOU EXCHANGED ALL OF THE FRUs THAT
CORRESPOND TO THE SRAs IN EACH SRN?

YES Contact your service support person.

NO Continue on the next page.
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Step 8
1. Remove the last FRU you exchanged.
2. Install the original FRU.

3. Exchange the FRU that corresponds to the next SRA in the
SRN.

4. Ask the customer to run the failing application again.

DID THE SAME FAILURE OCCUR?

YES Go to “Step 7” on page 3-0090-7.

NO This completes the repair.
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Step 9

The diagnostics can be run in loop mode by selecting the Run Test
Multiple Times option in the TEST METHOD SELECTION menu.
Run the diagnostics in loop mode for several minutes on any device
you think is failing.

DID THE DIAGNOSTICS FIND A PROBLEM?

YES Do the following steps:

1. Record the name of the FRU for each SRA in the SRN.
The FRUs are listed in the most likely to fail order.

2. Exchange each FRU one at a time. Check each FRU by
running the diagnostics in loop mode for several
minutes.

NO No trouble was found. If you still have a problem, contact
your service support person.
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IBM RT PC 6192 Expansion Unit PIC 0100

Step 1

Use this PIC to isolate failures to FRUs in the IBM RT PC 6192

Expansion Unit.

The failure is in one of the following:

The IBM RT PC 6192 Expansion Unit
The IBM RT PC Expansion Unit Adapter
The RT PC Expansion Unit Cable

An adapter installed in the RT PC 6192.

DIAG-1

The System Checkout Option will test all functions that do not require you to
do anything. The other options allow you to test only that option.
An * in front of the ID shows that the test has been run.

Choose the test you would like to run.

ID ITEM

*1 System Checkout

2 Keyboard Checkout
3 Display Checkout

WAS THE FAILING PROCEDURE SELECTED FROM THE

ADVANCED DIAGNOSTIC SELECTION MENU?

NO Go to “Step 5” on page 3-0100-5.

YES Continue on the next page.
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Step 2

The following question refers to the procedure used to detect a
failure in the IBM RT PC 6192 Expansion Unit

ADVANCED DIAGNOSTIC SELECTION DIAG-1
The System Checkout Option will test all functions that do not require you to
do anything. The other options allow you to test only that option.

An * in front of the ID shows that the test has been run.

Choose the test you would like to run.

ID ITEM

2 Keyboard Checkout
3 Display Checkout

WAS THE FAILING PROCEDURE THE SYSTEM
CHECKOUT?

YES Go to “Step 5” on page 3-0100-5.

NO Continue on the next page.
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Step 3

Run the System Checkout using the ADVANCED DIAGNOSTIC
SELECTION menu.

TESTING COMPLETE DIAG-2

Press Enter to continue.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

YES Except for the adapters required to run the failing
procedure, remove all of the adapters from slots 1 through 6
in the RT PC 6192.
Note: Be sure to use the Adapter Removal procedure in
the IBM RT PC 6192 Expansion Unit Hardware
Maintenance and Service manual.
Go to “Step 6” on page 3-0100-6.

NO Continue on the next page.
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Step 4

1. Set the power switches on the system unit and RT PC 6192 to
Off.

2. Wait 30 seconds; then set the power switch on the system unit
to On (leave the RT PC 6192 power off).

3. Run the System Checkout using the ADVANCED DIAGNOSTIC
SELECTION menu.

TESTING COMPLETE DIAG-2

Press Enter to continue.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

YES Remove all of the adapters in slots 1 through 6 in the RT
PC 6192.

Note: Be sure to use the Adapter Removal procedure in
the IBM RT PC 6192 Expansion Unit Hardware
Maintenance and Service manual.

Go to “Step 6” on page 3-0100-6 and use the System
Checkout as the failing procedure.

NO Exchange the RT PC Expansion Unit Adapter; then go to
“Step 9” on page 3-0100-9.
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Step 5

1. Set the power switches on the system unit and RT PC 6192 to
Off.

2. Wait 30 seconds; then set the power switch on the system unit
to On (leave the RT PC 6192 power off).

3. Run the failing procedure using the ADVANCED DIAGNOSTIC
SELECTION menu.

DIAG-2

The Service Request Number is:
13-521-66B

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID THE PROCEDURE FAIL?

YES Exchange the RT PC Expansion Unit Adapter; then go to
“Step 9” on page 3-0100-9.

NO Remove all of the adapters in slots 1 through 6 in the RT
PC 6192.

Note: Be sure to use the Adapter Removal procedure in
the IBM RT PC 6192 Expansion Unit Hardware
Maintenance and Service manual.

Continue on the next page.
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Step 6
1. Set the power switch on the system unit and RT PC 6192 to Off.

2. Wait 30 seconds; then set the power switch on the system unit
to On (leave the RT PC 6192 power off).

3. Run the failing procedure using the ADVANCED DIAGNOSTIC
SELECTION menu.

DIAG-2

The Service Request Number is:
13-521-66B

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID THE PROCEDURE FAIL?

YES Go to “Step 8” on page 3-0100-8.

NO Continue on the next page.
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Step 7
One of the adapters you removed from the RT PC 6192 is failing.
Note: Be sure to use the Adapter Replacement procedure in the
IBM RT PC 6192 Expansion Unit Hardware Maintenance and
Service manual.

1. Install one of the adapters you removed into the RT PC 6192.

2. Run the failing procedure using the ADVANCED DIAGNOSTIC
SELECTION menu.

DIAG-2

The Service Request Number is:
13-521-66B

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID THE PROCEDURE FAIL?

YES The last FRU you installed is failing. Exchange it then go
to “Step 9” on page 3-0100-9.

NO Repeat this step. If all adapters are installed, go to “Step
9” on page 3-0100-9.
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Step 8
One of the following FRUs is failing:

The Receiver Card

The RT PC 6192 Expansion Board

The RT PC Expansion Unit Cable

The RT PC Expansion Unit Adapter (in the system unit).

Do the following to isolate the failing FRU.
1. In the order listed, exchange one of the FRUs above.

2. Run the failing procedure using the ADVANCED DIAGNOSTIC
SELECTION menu.

DIAG-2

The Service Request Number is:
13-521-66B

WRITE....... down the above number.

The possible failing items listed in the most likely failing order are:

DID THE PROCEDURE FAIL?

NO The last FRU you installed was defective. Continue on the
next page.

YES Return the original FRU to the unit; then repeat this step.
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Step 9

Note: Be sure to use the Adapter Replacement procedure in the
IBM RT PC 6192 Expansion Unit Hardware Maintenance and

Ser
1.

vice manual for any adapter installed in the RT PC 6192.

Look at the type and slot positions you recorded, and install the
boards and adapters you removed.

Install any covers you have removed.

Set the power switch on the RT PC 6192 to On.

Set the power switch on the system unit to On.

Follow the instructions on the menus to run the System
Checkout. The TEST OPTION and the DIAGNOSTIC TEST
LIST menu will display if the configuration was changed.

Follow the instructions as they display. If needed, see page
2-117.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

NO

If the same failure occurs, contact your service support
person, otherwise, go to “Problem Determination Procedure
PIC 0030” on page 3-0030-1.

YES This completes the repair.
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Memory Expansion Option PIC 2100

Step 1

This PIC analyzes the 21x and 37x SRA numbers. The 21x SRA
isolates the failure to an option. The 37x SRA isolates the failure
to a single memory module. The starting addresses can be used to
determine the address range where the failure occurred.

Look at your SRN.

4. Write the Service Request Number here:
13 — — _ _

AJZB1T7

IS ANY OF THE SRAs “210”?

YES Go to “Step 6” on page 3-2100-7.

NO Continue on the next page.
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Step 2

1. Look at the letter in the 21x (x =any letter) SRA, then find the
column for that letter in the following tables.

2. Record the switch settings shown for that letter; then go to

“Step 3” on page 3-2100-4.

SRA Letter] A B C D E F
Off On | Off On | Off On Off On Off On | Off On
Switch 1 X X | Not Not X X
Switch 2 X X | valid valid X X
Switch 3 X X | I/O 1/0 X X
Switch 4 X X | memory memory X X
Switch 5 X X | addresses | addresses X X
Switch 6 X | X X |X
Switch 7 Either | Either Either | Either
Switch 8 Either | Either Either | Either
Starting
Address 000000 | 040000 | 080000 0C0000 100000 | 140000
of
256K bytes
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SRA Letter G H I J K L
Off On | Off On | Off On | Off On | Off On | Off On
Switch 1 X X X X X X
Switch 2 X X X X X X
Switch 3 X X | X X X X
Switch 4 X X X X X X
Switch 5 X X X X | X X
Switch 6 X | X X | X X | X
Switch 7 Either | Either | Either | Either | Either | Either
Switch 8 Either | Either | Either | Either | Either | Either
Starting
Address of 180000 | 1C0000 | 200000 | 240000 | 280000 | 2C0000
256K bytes
SRA Letter M N (0] P
Off On | Off On | Off On | Off On
Switch 1 X X X X
Switch 2 X X X X
Switch 3 X X X X
Switch 4 X X X X
Switch 5 X X | X X
Switch 6 X | X X | X
Switch 7 Either | Either | Either | Either
Switch 8 Either | Either | Either | Either
Starting
Address of 300000 | 340000 | 380000 | 3C0000
256K bytes
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Step 3

Find the IBM AT 512 KB Memory Expansion Option installed in
your system unit with either Switch Bank 0 or Switch Bank 1 set

like you recorded.
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AJZB130

Continue on the next page.
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Step 4
Look at your SRN.

4. Write the Service Request Number here:

15 — — 218 — _

AJZB177

DOES YOUR SRN HAVE A “37x” SRA?

NO Exchange the memory option; then run System Checkout.

YES Continue on the next page.
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Step 5

The letter of the 37x SRA identifies the failing module within a
horizontal row of modules. The horizontal row is determined by

the switch bank setting that corresponds to the letter of the 21x
SRA.

1. Find the switch bank that corresponds to the letter in the 21x
SRA.

2. Find the module within the same horizontal row that
corresponds to the letter in the 37x SRA.

3. Exchange the module.

4. Run the xxK Bytes of IBM AT Memory Checkout. If needed see
page 2-17.
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DID A FAILURE OCCUR WITH THE SAME SRN?

YES Exchange the IBM AT 512 KB Memory Expansion Option;
then go to “Step 7” on page 3-2100-8.

NO Go to “Step 7” on page 3-2100-8.
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Step 6

The diagnostic programs were unable to determine the location of
the failing IBM AT 512 KB Memory Expansion Option.

1. Exchange one of the IBM AT 512 KB Memory Expansion
Options.

2. Run xxK Bytes of IBM AT Memory Checkout. If needed see
page 2-17.

Note: If the failing memory expansion option is still installed
in the system unit, you will get the TEST OPTION menu.
Answer the question on the menu to get an SRN.

TEST OPTION DIAG-1

The following option was detected previously by the diagnostics, but is
now undetected.

- Option

Has the option been removed from the system, moved to another location,
or turned off?

ID ITEM

DID YOU GET THE SAME SRN?

YES Repeat the above steps.

NO Continue on the next page.
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Step 7
1. Install the covers. If needed, see Section 4.

2. Run xxK Bytes of IBM AT Memory Checkout. If needed see
page 2-17.

TESTING COMPLETE DIAG-2

Press Enter to continue.

WERE YOU ABLE TUO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

YES This completes the repair.

NO If the System Checkout resulted in the same SRN that you
have been analyzing, go to “Unresolved Problem PIC 0060”
on page 3-0060-1 otherwise go to “Problem Determination
Procedure PIC 0030” on page 3-0030-1
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IBM PC Enhanced Graphics Adapter Memory PIC 4200

Step 1

This PIC analyzes the 42x and 44x SRA numbers. The letter in the
42x SRA number identifies the slot for the IBM PC Enhanced
Graphics Adapter. The letter in the 44x SRA number identifies the
failing module on the IBM PC Graphics Memory Expansion Card.

1. Find the module that corresponds to the letter in the 44x SRA.
Then, use the “Removal and Replacement Procedures” on
page 9-042-1 to exchange that module.

2. Run the Display Checkout.
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AJZB108

WERE YOU ABLE TO LOAD AND RUN THE REPAIR
CHECKOUT AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

YES Go to “Step 4” on page 3-4200-4.
NO If you were unable to select and run the Display Checkout,

go to “Problem Determination Procedure PIC 0030” on
page 3-0030-1. Otherwise, continue on the next page.
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Step 2

1. Use the “Removal and Replacement Procedures” on
page 9-042-1, to install the original module on the IBM PC
Graphics Memory Expansion Card again, but do not install the
card on the IBM PC Enhanced Graphics Adapter.

2. Install the IBM PC Enhanced Graphics Adapter in the system
unit without the IBM PC Graphics Memory Expansion Card.

3. Run the Display Checkout.

TESTING COMPLETE DIAG-2

" Press Enter to continue.

WERE YOU ABLE TO LOAD AND RUN THE REPAIR
CHECKOUT AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

NO The IBM PC Enhanced Graphics Adapter 1s failing.

1. Use the “Removal and Replacement Procedures” on
page 9-042-1, to exchange the IBM PC Enhanced
Graphics Adapter. Be sure to install the IBM PC
Graphics Memory Expansion Card on the new adapter.

2. Run the Display Checkout.

YES Continue on the next page.
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Step 3

Exchange the following FRUs to isolate the failure. Check each
FRU by running the Display Checkout. Be sure to install the
original FRUs in their correct positions if they are not identified

as the failing FRU.

1. Exchange the IBM PC Graphics Memory Expansion Card
(install the original modules on it).
2. Exchange the modules one at a time or in groups to identify the

failing module.

3. Exchange the IBM PC Enhanced Graphics Adapter.

If you still have a problem and the same SRN is displajred, go to
“Unresolved Problem PIC 0060” on page 3-0060-1, otherwise go to
“Problem Determination Procedure PIC 0030” on page 3-0030-1.
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Step 4
1. Install any FRUs that were removed.
2. Run the System Checkout.

3. If you still have a problem, go to “Problem Determination
Procedure PIC 0030” on page 3-0030-1.
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IBM 5151 Personal Computer Display PIC 5400

Step 1

Use this PIC to get an SRN when there is a problem that prevents
you from reading the display screen easily, the two-digit display is
blank, and the system unit power indicator is on.

1. Turn the Brightness and Contrast controls fully clockwise.

2. Look at the display screen.

AJZB193

IS THE BACKGROUND OF THE DISPLAY SCREEN
LIGHTED?

YES Go to “Step 3” on page 3-5400-3.

NO Continue on the next page.
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Step 2

Be sure that both the display power cable and the display signal
cable are correctly connected to the system unit.
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DID YOU FIND A PROBLEM?

YES This completes the repair.

NO Record SRN 26-540-490; then go to “Step 5” on
page 3-5400-5.
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Step 3

Try to set the Brightness and Contrast controls to the desired level.

Contrast Control

Brightness Control

AJZB194

WERE YOU ABLE TO SET THE DISPLAY TO THE DESIRED

LEVEL?

Record SRN 26-540-490, the go to “Step 5” on page 3-5400-5.

NO

YES Continue on the next page.

3-5400-3
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Step 4

Look at the display screen.
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Turned
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AJZB214

DOES YOUR DISPLAY HAVE A PROBLEM SIMTLLAR TO
ANY OF THE DISPLAY SCREENS ABOVE?

NO Record SRN 26-490-540; then continue on the next page.
YES Record SRN 26-540-490; then continue on the next page.
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Step 5

Look at the display adapter your IBM 5151 is attached to. If your
IBM 5151 is attached to an IBM PC Enhanced Graphics Adapter,
change the 490 SRA number you recorded to 410.

4. Write the Service Request Number here:
13 — _ _ _

AJZB179

HAVE YOU PERFORMED THE REPAIR ACTION FOR EACH
SRA IN THE SERVICE REQUEST NUMBER USING PIC 0010?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Step 3” on page 3-0010-4 and analyze any new SRAs.
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IBM 5154 Enhanced Color Graphics Display PIC 5800

Step 1

Use this PIC to get an SRN when there is a problem that prevents
you from reading the display screen easily, the two-digit display is

blank, and the power-on indicator is on.

1. Be sure the power switch on the display is set to On.

2. Look at the power-on indicator on the display.

Power-On

|_—" Indicator

| _——Power Switch

Contrast
Control

Brightness
Control
AJZB197
IS THE POWER-ON INDICATOR ON?
YES Go to “Step 3” on page 3-5800-3.
NO Continue on the next page.-
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Step 2

Be sure the external power cable to the display is securely plugged
into an outlet and the outlet has power.

AJZB198

DID YOU FIND A PROBLEM?

YES This completes the repair.
NO Record SRN 26-580; then go to “Step 7” on page 3-5800-7.
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Step 3

1. Set the power switch on the system unit to Off.
2. Turn the Brightness control fully clockwise.

3. Wait 1 minute; then answer the following question.

AJZB196

IS THE DISPLAY SCREEN COMPLETELY LIGHTED?

NO Record SRN 26-580; then go to “Step 7” on page 3-5800-7.

YES Continue on the next page.
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Step 4

Turn the Brightness Control fully counterclockwise.

Brightness

Power-On
Control

_—" Indicator

| ——Power Switch
Contrast
Control

AJZB197

IS THE SCREEN DARK?

then go to “Step 7” on page 3-5800-7.

’

Record SRN 26-580

NO

YES Continue on the next page.
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Step 5

1. Set the power switch on the system unit to On.

2. Wait 4 minutes or until the OPERATING INSTRUCTIONS
display.

3. Adjust the Brightness Control to the desired level.
4. Look at the display screen.
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AJZB214

DOES YOUR DISPLAY HAVE A PROBLEM SIMILAR TO
ANY OF THE DISPLAY SCREENS ABOVE?

YES Record SRN 26-580-410; then go to the next page.

NO Continue on the next page.
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Step 6

Be sure the display signal cable is securely plugged into the
display adapter.
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IS THE DISPLAY SIGNAL CABLE SECURELY PLUGGED
INTO THE DISPLAY ADAPTER?

YES Record SRN 16-410-580; then go to the next page.

NO This completes the repair.
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Step 7

You may have already analyzed all the SRAs in the SRN using PIC
0010.

4. Write the Service Request Number here:
13 — — _ _

AJZB179

HAVE YOU PERFORMED THE REPAIR ACTION FOR EACH
SRA IN THE SERVICE REQUEST NUMBER USING PIC 0010?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Step 3” on page 3-0010-4 and analyze any new SRAs.
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IBM 6154 Advanced Color Display PIC 5900

Use this PIC to get an SRN when there is a problem that prevents
you from reading the display screen easily, the two-digit display is

blank, and the power-on indicator is on.

Step 1
Be sure the Power On and Brightness Control is set to On.
r N
G )
\. /
v Y

IS THE DISPLAY POWER-ON INDICATOR ON?

AJZB205

NO Go to “Step 4” on page 3-5900-4.

YES Continue on the next page.
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Step 2
1. Set the power switch on the system unit to Off.

2. If attached, set the power switch on the RT PC 6192 to Off.
3. Turn the Power On and Brightness Control fully clockwise.
4. Wait about 1 minute.
( )
IBM

A 2

Va A
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| |

AJZB204

IS THE SCREEN COMPLETELY LIGHTED EXCEPT FOR
THE BORDER?

NO Record SRN 26-590; then go to “Step 7” on page 3-5900-7.

YES Continue on the next page.
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Step 3

-

Set the power switch on the system unit to On.

2. If attached, set the power switch on the RT PC 6192 to On.
3. Wait about 4 minutes.
4

. Try to set the Power On and Brightness Control to the desired
level; then answer the following question.
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AJZB204

WERE YOU ABLE TO ADJUST THE BRIGHTNESS
CONTROL TO THE DESIRED LEVEL?

YES Go to “Step 5” on page 3-5900-5.
NO Record SRN 26-590-450, the go to “Step 7” on page 3-5900-7.
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Step 4

Be sure that the display power cable is correctly connected to an
outlet and that the outlet has power.
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SRS

AJZB206

DID YOU FIND A PROBLEM?

YES This completes the repair.
NO Record SRN 26-590; then go to “Step 7” on page 3-5900-7.
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Step 5

Look at the display screen.
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Changes Size When Out of Focus Rolling

Brightness Control
Turned
AJZB214

DOES YOUR DISPLAY HAVE A PROBLEM SIMILAR TO
ANY OF THE DISPLAY SCREENS ABOVE?

YES Record SRN 26-590-450; then go to “Step 7” on
page 3-5900-7.

NO Continue on the next page.
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Step 6

Be sure the display signal cable is securely plugged into the
display adapter.

P
’/

16-Pin Module
Connector

coo00000
Socooenn

- (Signal Cable)

AJZB171

IS THE DISPLAY SIGNAL CABLE SECURELY PLUGGED
INTO THE SYSTEM UNIT?

YES Record SRN 16-450-590; then go to the next page.

NO This completes the repair.
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Step 7

You may have already analyzed all the SRAs in the SRN using PIC
0010.

4. Write the Service Request Number here:

13 — — — _

AJZB179

HAVE YOU PERFORMED THE REPAIR ACTION FOR EACH
SRA IN THE SERVICE REQUEST NUMBER USING PIC 0010?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Step 3” on page 3-0010-4 and analyze any new SRAs.
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IBM 6153 Advanced Monochrome Graphics Display

PIC 6000

Step 1

Use this PIC to get an SRN when there is a problem that prevents
you from reading the display screen easily, the two-digit display is
blank, and the power-on indicator is on.

Turn the Brightness and Raster Test control fully clockwise until
it clicks into the raster test position.
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IBM
- >
\ J
v b
N\ - J
N

AJZB204

IS THE DISPLAY SCREEN COMPLETELY LIGHTED?

NO Go to “Step 3” on page 3-6000-3.

YES Continue on the next page.
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Step 2
Try to set the Brightness and Raster Test control to the desired

level.
e N
IBM
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AJZB204

WERE YOU ABLE TO SET THE DISPLAY TO THE DESIRED
LEVEL?

NO Record SRN 26-600-430; then go to “Step 6” on
page 3-6000-6.

YES Go to “Step 4” on page 3-6000-4.

3-6000-2 Service Manual



Step 3
Be sure that the display power cable is correctly connected to the

system unit.
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DID YOU FIND A PROBLEM?

YES This completes the repair.

NO Record SRN 26-600; then go to “Step 6” on page 3-6000-6.
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Step 4

Look at the display screen.

Too Dim Too Wide Too Narrow

i
'}M

Too Short Too Small

_—_ =
s ———
Changes Size When Out of Focus Rolling

Brightness Control
Turned
AJZB214

DOES YOUR DISPLLAY HAVE A PRORLEM SIMITLLAR TO
ANY OF THE DISPLAY SCREENS ABOVE?

YES Record SRN 26-600-430; then go to “Step 6” on
page 3-6000-6.

NO Continue on the next page.
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Step 5

Be sure the display signal cable is securely plugged into the
display adapter.

/ﬂﬂ
A

16-Pin Module
Connector

00800000
©oo00000

(Signal Cable)

AJZB171

IS THE DISPLAY SIGNAL CABLE SECURELY PLUGGED
INTO THE DISPLAY ADAPTER?

YES Record SRN 16-430-600; then go to “Step 6” on
page 3-6000-6.

NO This completes the repair.
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Step 6

You may have already analyzed all the SRAs in the SRN using PIC
0010.

4. Write the Service Request Number here:

13 — — — _

AJZB179

HAVE YOU PERFORMED THE REPATR ACTION FOR EACH

SRA IN THE SERVICE REQUEST NUMBER USING PIC 0010?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Step 3” on page 3-0010-4 and analyze any new SRAs.
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IBM 5081 Display PIC 6100

Use this PIC to get an SRN when there is a problem that prevents
you from reading the display screen easily, the two-digit display is
blank, and the power-on indicator is on.

Step 1
1. Be sure the power switch on the IBM 5081 is set to On.

2. Look at the power-on indicator on the IBM 5081.

N
[
(7 f
Brightness
Override Button
Brightness Power
Control Switch
— —J
7
o 1/ 7/
N / / J

I ‘a’l [ By J;EM——::L?:;;:,“
\Failure

L ] Indicators

AJZB211

IS THE DISPLAY POWER-ON INDICATOR ON?

YES Go to “Step 3” on page 3-6100-3.

NO Continue on the next page.
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Step 2

Be sure the display power cable is connected to the IBM 5081 and
to an outlet. Be sure that the outlet has power.

AJZB212

DID YOU FIND A PROBLEM?

YES This completes the repair.
NO Record SRN 26-610; then go to “Step 9” on page 3-6100-9.

3-6100-2 Service Manual



Step 3
1. Open the customer access door.

2. Look at the four red failure indicators.

= A
(7 ~)
Brightness
Override Button
Brightness Power
Control Switch
\J ~ 7
Q VA /
/ J

/
S Tt
\ Failure

L Indicators

AJZB211

ARE ANY OF THE FOUR RED FAILURE INDICATORS ON?

YES Record SRN 26-610; then go to “Step 9” on page 3-6100-9.

NO Continue on the next page.
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Step 4

Be sure the display signal cable is securely plugged into the
display adapter
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INTO THE DISPLAY ADAPTER?

g

NO This completes the repair.

YES Continue on the next page.
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Step 5
1. Turn the Brightness Control fully clockwise.

2. Press and hold the Brightness Override Button while answering
the following question.

e N\
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Brightness
Override Button
Brightness Power
Control Switch
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\Failure

[ Indicators

AJZB211

IS THE DISPLAY SCREEN LIGHTED?

NO Record SRN 26-610; then go to “Step 9” on page 3-6100-9.

YES Continue on the next page.
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Step 6

Release the Brightness Override Button; then look at the display.
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Brightness
Override Button
Brightness Power
Control Switch
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\Failure

{ I Indicators

AJZB211

IS ANYTHING DISPLAYED ON THE SCREEN (such as; text,
raster, lighted background)?

NO Record SRN 26-4B0-4A0-610; then go to “Step 9” on
page 3-6100-9.

YES Continue on the next page.
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Step 7

Try to set the Brightness Control to the desired level before
answering the following question.

(~ El )
(s ‘ﬁ
Brightness
Override Button
Brightness Power
Control Switch
7
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\Failure

[ ! Indicators

AJZB211

WERE YOU ABLE TO SET THE BRIGHTNESS CONTROL TO
THE DESIRED LEVEL?

NO Record SRN 26-610; then go to “Step 9” on page 3-6100-9.

YES Continue on the next page.
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Step 8

Look at the display to answer the following question.

-

Too Dim Too Wide

Too Short Too Small

Changes Size When
Brightness Control
Turned

AJZB253

DOES YOUR DISPLAY HAVE A PROBLEM SIMILAR TO
ANY OF THE DISPLAY SCREENS ABOVE OR HAS IT LOST
A PRIMARY COLOR?

YES Record SRN 26-610-4B0; then go to the next page.
NO Record SRN 26-4B0-4A0-610; then go to the next page.
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Step 9

You may have already analyzed all the SRAs in the SRN using PIC
0010.

4. Write the Service Request Number here:

13 — — _ —

AJZB179

HAVE YOU PERFORMED THE REPAIR ACTION FOR EACH
SRA IN THE SERVICE REQUEST NUMBER USING PIC 0010?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Step 3” on page 3-0010-4 and analyze any new SRAs.
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IBM 6155 Extended Monochrome Graphics Display
PIC 6200

Use this PIC to get an SRN when there is a problem that prevents
you from reading the display screen easily, the two-digit display is
blank, and the power-on indicator is on.

Step 1

Be sure the Power On and Brightness Control is set to On.

([ IBM )
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\. /.
vd N

Lo % = ,

P :

Contrast Control

Power On and Brightness Control
AJZB208

IS THE DISPLAY POWER-ON INDICATOR ON?

NO Go to “Step 4” on page 3-6200-4.

YES Continue on the next page.
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Step 2
1. Set the power switch on the system unit to Off.

2. Turn the Power On and Brightness Control fully clockwise.

3. Wait about 1 minute.
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Contrast Control

Power On and Brightness Control
AJLB208

IS THE DISPLAY SCREEN COMPLETELY LIGHTED
EXCEPT FOR THE BORDER?

NO Record SRN 26-620; then go to “Step 7” on page 3-6200-7.

YES Continue on the next page.
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Step 3
1. Set the power switch on the system unit to On.
2. Wait about 4 minutes.

3. Try to set the Power On and Brightness Control to the desired
level; then answer the following question.

\. /,

v N
Lo % = J

1

Contrast Control

Power On and Brightness Control
AJZB208

WERE YOU ABLE TO ADJUST THE BRIGHTNESS
CONTROL TO THE DESIRED LEVEL?

YES Go to “Step 5” on page 3-6200-5.
NO Record SRN 26-620-470, the go to “Step 7” on page 3-6200-7.
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Step 4

Be sure the display power cable is connected to an outlet and that
the outlet has power.

SRS

AJZB209

DID YOU FIND A PROBLEM?

YES This completes the repair.

NO Record SRN 26-620-470; then go to “Step 7” on
page 3-6200-7.
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Step 5

Look at the display screen.

Too Dim Too Wide

Too Short Too Small

|

I
|

Changes Size When Out of Focus Rolling
Brightness Control
Turned
AJZB214

DOES YOUR DISPLAY HAVE A PROBLEM SIMILAR TO
ANY OF THE DISPLAY SCREENS ABOVE?

YES Record SRN 26-620-470; then go to “Step 7” on
page 3-6200-7.

NO Continue on the next page.
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Step 6

Be sure the display signal cable is securely plugged into the
display adapter.

P

16-Pin Module

/ Connector

EEEEE D)
90000880

(Signal Cable)

AJZB171

IS THE DISPLAY SIGNAL CABLE SECURELY PLUGGED
INTO THE DISPLAY ADAPTER?

YES Record SRN 16-470-620; then go to the next page.

NO This completes the repair.
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Step 7

You may have already analyzed all the SRAs in the SRN using PIC
0010.

4. Write the Service Request Number here:
15 — — _ _

AJZB179

HAVE YOU PERFORMED THE REPAIR ACTION FOR EACH
SRA IN THE SERVICE REQUEST NUMBER USING PIC 0010?

YES Go to “Unresolved Problem PIC 0060” on page 3-0060-1.

NO Go to “Step 3” on page 3-0010-4 and analyze any new SRAs.
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Power Supply PIC 8800

Notes:

1. Some system unit components do not cool correctly and may
fail intermittently when the side cover is off. For this reason
do not power the system unit on longer than 10 minutes with
the side cover off.

2. When you set the power switch on the system unit to Off, wait
30 seconds before setting the power switch to On.

Step 1
Be sure external power cable to the system unit is plugged into

both the system unit and the outlet, and that the outlet has the
correct voltage. If needed, see Section 5.

DID YOU FIND A PROBLEM?

YES Go to “Step 17” on page 3-8800-17.

NO Continue on the next page.
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Step 2

Set the power switch on the system unit to Off.
Remove the side cover. If needed, see Section 4.

Remove the adapters from slots 1 and 2. Record the adapter

type.

Without disconnecting the cooling fan power, remove the
cooling fan assembly and lay it on top of the system unit.

Disconnect the power distribution cable from the top of the
power supply and the three power cables from the system board.

Connect the external power cable to the power supply and the
outlet.

Set the power switch on the system unit to On.

Look up under the power supply; then answer the following
question.

IS THE POWER SUPPLY FAN OPERATING?

NO Check the external power cable to the system unit for

damage, if none, exchange the power supply or the external
power cable; then go to “Step 17” on page 3-8800-17.

YES Continue on the next page.
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Step 3
1. Set the power switch on the system unit to Off.
2. Connect the three power cables to the system board.

3. Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

4. Wait 15 seconds; then answer the following question.

AJZB159

IS THE POWER-ON INDICATOR ON?

NO Go to “Step 5” on page 3-8800-5.

YES Continue on the next page.
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Step 4
1. Set the power switch on the system unit to Off.

2. Connect the power distribution cable to the power connector on
the top of the power supply.

3. Be sure the power has been off 30 seconds; then set the power
switch to the system unit to On.

4. Wait 15 seconds; then answer the following question.

AJZB159

IS THE POWER-ON INDICATOR ON?

NO Go to “Step 9” on page 3-8800-9.
YES Go to “Step 10” on page 3-8800-10.
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Step 5

1. Set the system unit power switch to Off.

2. Disconnect the operator panel cable from the system board.

w

. Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

4. Wait 15 seconds; then answer the following question.

AJZBF069

IS THE POWER SUPPLY FAN OPERATING?

YES Exchange the operator panel; then go to “Step 17” on
page 3-8800-17.

NO Continue on the next page.
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Step 6

1. Set the power switch on the system unit to Off.
Disconnect the keyboard and mouse cables.
Disconnect all external cables to the adapters.
Connect the operator panel cable to the system board.

Set the power switch to the system unit to On.

S ok Wb

Wait 15 seconds; then answer the following question.

AJZB159

IS THE POWER-ON INDICATOR ON?

NO Go to “Step 8” on page 3-8800-8.

YES Continue on the next page.
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Step 7
1. Set the power switch on the system unit to Off.
Connect one of the cables to the system unit.

Set the power switch to the system unit to On.

L

Wait 15 seconds; then answer the following question.

1

AJZB159

IS THE POWER-ON INDICATOR ON?

YES Repeat this procedure.
NO The last device or cable attached is failing. Exchange the

failing device or cable; then go to “Step 17” on
page 3-8800-17.
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Step 8
1. Set the power switch on the system unit to Off.

2. Remove an adapter or board from the system board. Record the
type and location.

3. Be sure the power has been off 30 seconds; then set the system
unit power switch to On.

4. Wait 15 seconds; then answer the following question.

1

AJZB159

WO MTTTY TRATTITITITE ARY TATYTLT AN A FAVAATS A RTa
1D 1ML FUvVWLRN-UN INUDIVALUIV UN/!

YES Go to “Step 12” on page 3-8800-12.

NO If all boards and adapters have not been removed, repeat
this procedure. If all boards and adapters have been
removed, exchange the system board; then go to “Step 17”
on page 3-8800-17.
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Step 9
1. Set the system unit power switch to Off.

2. Disconnect the power connector from one of the fixed-disk
drives, diskette drives, or the cooling fan.

3. Be sure the power has been off 30 seconds; then set the system
unit power switch to On.

4. Wait 15 seconds; then answer the following question.

1

AJZB159

IS THE POWER-ON INDICATOR ON?

NO If all of the drives and the cooling fan have not been
disconnected, repeat this procedure. If all of the drives and
the cooling fan have been disconnected, exchange the
power distribution cable; then go to “Step 17” on
page 3-8800-17.

YES The last FRU disconnected is the failing FRU. Exchange

the failing drive or cooling fan; then go to “Step 17” on
page 3-8800-17.
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Step 10
1. Set the system unit power switch to Off.
2. Install the adapter removed from slot 1.

3. Be sure the power has been off 30 seconds; then set the system
unit power switch to On.

4. Wait 15 seconds; then answer the following question.

1

AJZB159

IS THE POWER-ON INDICATOR ON?

NO Go to “Step 12” on page 3-8800-12.

YES Continue on the next page.
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Step 11
1. Set the system unit power switch to Off.
2. Install the adapter removed from slot 2.

3. Be sure the power has been off 30 seconds; then set the system
unit power switch to On.

4. Wait 15 seconds; then answer the following question.

1

AJZB159

IS THE POWER-ON INDICATOR ON?

YES The problem may be a thermal problem or an intermittent
problem. Check the air inlets and outlets for obstructions,
then go to “Step 17” on page 3-8800-17.

NO Continue on the next page.
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Step 12

Look at the adapter.

v

NO

.——.—
Q\c o s oo
SoQ0

s

ARE THERE CABLES ATTACHED TO THE ADAPTER?

AJZB170

NO Go to “Step 15” on page 3-8800-15.

YES Continue on the next page.
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Step 13
1. Set the system unit power switch to Off.
Disconnect all cables attached to the adapter.

Install the adapter in the correct slot.

RS

Be sure the power has been off 30 seconds; then set the system
unit power switch to On.

5. Wait 15 seconds; then answer the following question.

|

AJZB159

IS THE POWER-ON INDICATOR ON?

NO Go to “Step 15” on page 3-8800-15.

YES Continue on the next page.
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Step 14
1. Set the system unit power switch to Off.
2. Connect one cable to the adapter.

3. Be sure the power has been off 30 seconds; then set the system
unit power switch to On.

4. Wait 15 seconds; then answer the following question.

IS THE POWER-ON INDICATOR ON?

YES Repeat this procedure.

NO The last cable connected or the device connected to it is
failing. Do the following:

Set the power switch on the system unit to Off.
Starting with the devices, disconnect one of the devices
or a cable.

Set the power switch on the system unit to On.

If the power-on indicator is off, repeat these steps.

o b

If the power-on indicator is on, exchange the last FRU;
then go to “Step 17” on page 3-8800-17.
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Step 15

Some options and adapters contain more than one FRU.

AJZB107

DOES THE FAILING ADAPTER HAVE ADDITIONAL FRUs?

NO Exchange the failing adapter or board; then go to “Step 17”
on page 3-8800-17.

YES Continue on the next page.
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Step 16

1. Set the power switch on the system unit to Off.
Remove the failing option or adapter from the system unit.
Remove the additional FRUs.

Install the failing option or adapter back in the system unit.

AN

Set the power switch on the system unit to On; then wait 15
seconds before answering the following question.

IS THE POWER-ON INDICATOR ON?

NO Exchange the failing option or adapter; then continue on
the next page.

YES One of the additional FRUs you removed is failing. If only
one FRU was removed, exchange it. Otherwise, install the
failing FRUs one at a time until you identify the failing
FRU; then exchange it and continue on the next page.
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Step 17

1. Set the power switch on the system unit to Off.

2. If any, look at the type and slot positions you recorded, then
install the boards and adapters you removed

Connect any connectors that are disconnected.
If removed, install the covers. If needed, see Section 4.

Set the power switch on the system unit to On.

ZEE A e

Run the System Checkout. If needed, see page 2-17.

TESTING COMPLETE DIAG-2

Press Enter to continue.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

NO Go to “Problem Determination Procedure PIC 0030” on
page 3-0030-1.

YES This completes the repair.
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POST Errors 5¢ or 05 PIC 9810

Step 1
1. Remove the side cover. If needed, see Section 4.

2. Plug the external power cable to the power supply and outlet.

AJZB085

IS THERE A BOARD IN SLOT B OR D?

NO Go to “Step 5” on page 3-9810-5.

YES Continue on the next page.
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Step 2

1. Remove the boards from slots B and D, and record the type and
slot position.

2. Set the power switch on the system unit to On.

3. Wait 2 minutes; then answer the following question.

AJZB165

IS “5¢” OR “05” DISPLAYED IN THE TWO-DIGIT DISPLAY?

NO Go to “Step 7” on page 3-9810-7.

YES Continue on the next page.
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Step 3

Look at the slot position you recorded for the boards removed from
slots B and D.

Elel=>]

AJZB085

DID YOU REMOVE A BOARD FROM SLOT D?

NO Set the power switch on the system unit to Off; then go to

“Step 5” on page 3-9810-5.

YES Continue on the next page.
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Step 4
1. Set the power switch on the system unit to Off.
Remove the memory board in slot C and record the type.

Install the memory board you removed from slot D in slot C.

Ll

Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

5. Wait 2 minutes; then answer the following question.

IS “5¢” OR “05” DISPLAYED IN THE TWO-DIGIT DISPLAY?

NO Set the power switch on the system unit to Off.

1. Move the memory board now in slot C to slot D.
2. Exchange the memory board that was in slot C.
3. Go to “Step 8” on page 3-9810-8.

YES Set the power switch on the system unit to Off.
1. Remove the memory board from slot C.
2. Look at the memory board type you recorded; then

install the original memory board in slot C.
3. Go to “Step 6” on page 3-9810-6.
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Step 5
1. Exchange the memory board in slot C.

2. Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

3. Wait 2 minutes; then answer the following question.

I REl= - | |05

AJZB165

IS “5¢” OR “05” DISPLAYED IN THE TWO-DIGIT DISPLAY?

NO Set the power switch on the system unit to Off; then go to
“Step 8” on page 3-9810-8.

YES Set the power switch on the system unit to Off.
1. Remove the memory board from slot C.
2. Look at the memory board type you recorded; then

install the original memory board in slot C.
3. Go the the next page.
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Step 6
1. Exchange the processor board in slot A.

2. Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

3. Wait 2 minutes; then answer the following question.

= - |05

AJZB165

IS “5¢” OR “05” DISPLAYED IN THE TWO-DIGIT DISPLAY?

YES Set the power switch on the system unit to Off; then go to

QL __.. 0O»” _ - O NOaANn O
VLEPY O LIl pPpage o9-v01uU-0.

NO Set the power switch on the system unit to Off.
1. Remove the processor board from slot A.

2. Exchange the system board.
3. Go to “Step 8” on page 3-9810-8.
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Step 7

One of the boards removed from slots B or D is failing.

1.
2.
3.

Set the power switch on the system unit to Off.
Install one of the boards removed from slots B or D.

Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

Wait 2 minutes; then answer the following question.

N REl= - |05

AJZB165

IS “5¢” OR “05” DISPLAYED IN THE TWO-DIGIT DISPLAY?

NO Repeat this procedure.

YES Set the power switch on the system unit to Off.

1. The last board installed is failing, exchange the failing
board.
2. Go to “Step 8” on page 3-9810-8.
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Step 8

1. Look at the type and slot positions you recorded, and install the
boards and adapters you removed.

Set the power switch on the system unit to Off.
Install the covers. If needed, see Section 4.

Set the power switch on the system unit to On.

DA I

Follow the instructions on the menus to run the System
Checkout. If needed, see page 2-17.

TESTING COMPLETE DIAG-2

Press Enter to continue.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPT.AY?

NO If you were unable to run the System Checkout because the
system stopped with 5c or 05 displayed in the two-digit
display, go to “Unresolved Problem PIC 0060” on
page 3-0060-1 otherwise, go to “Problem Determination
Procedure PIC 0030” on page 3-0030-1.

YES This completes the repair.
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POST Error 23 PIC 9840

Step 1
1. Remove the side cover. If needed, see Section 4.

2. Remove the adapters from slots 2 through 8 and record the type
and slot position of each.

3. Plug the external power cable to the power supply and outlet.
4. Set the power switch on the system unit to On.

5. Wait 2 minutes; then answer the following question.

1

AJZB161

IS “23” DISPLAYED IN THE TWO-DIGIT DISPLAY?

NO Go to “Step 3” on page 3-9840-3.

YES Continue on the next page.
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Step 2
1. Set the power switch on the system unit to Off.
2. Exchange the adapter for the fixed-disk and diskette drives.

3. Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

4. Wait 2 minutes; then answer the following question.

1

AJZB161

IS “23” DISPLAYED IN THE TWO-DIGIT DISPLAY?

NO Set the power switch on the system unit to Off; then go to
“Step 5” on page 3-9840-5.

YES Set the power switch on the system unit to Off.

1. Exchange the system board.
2. Go to “Step 5” on page 3-9840-5.
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Step 3

One of the removed adapters is failing.

1.
2.
3.

Set the power switch on the system unit to Off.
Install one of the adapters beginning with the display adapter.

If the adapter has a device attached to it, set the power switch
on the device to On.

Insert the RT PC Diagnostics 1 diskette in diskette drive A and
close the drive.

Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

Wait 4 minutes; then answer the following question.

ARE THE “DIAGNOSTIC OPERATING INSTRUCTIONS”
DISPLAYED?

YES Repeat the above steps.

NO

Continue on the next page.
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Step 4

The last adapter or a FRU attached to it is failing.

62-Pin
Connector

AJZB246

IS THE FAILING ADAPTER THE RT PC EXPANSION UNIT

ADAFTERT?

NO Use the removal procedure in the section that applies to the
failing FRU and exchange it; then continue on the next

page.

YES Go to “IBM RT PC 6192 Expansion Unit PIC 0100” on
page 3-0100-1.
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Step 5

1. Look at the type and slot positions you recorded, and install the
boards and adapters you removed.

Set the power switch on the system unit to Off.
Install the covers. If needed, see Section 4.

Set the power switch on the system unit to On.

AN S

Follow the instructions on the menus to run the System
Checkout. If needed, see page 2-17.

TESTING COMPLETE DIAG-2

Press Enter to continue.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

NO If you were unable to run the System Checkout because the
system stopped with 23 displayed in the two-digit display,
go to “Unresolved Problem PIC 0060” on page 3-0060-1
otherwise, go to “Problem Determination Procedure PIC
0030” on page 3-0030-1.

YES This completes the repair.
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Undetermined Problem PIC 9860

Step 1

Use this PIC to analyze the following symptoms:

SRA number 986.

Diagnostic error messages displayed while running diagnostics.
Numbers are displayed in the two-digit display after the
DIAGNOSTIC OPERATING INSTRUCTIONS menu has
displayed.

Note: For flashing ¢6-20, see “Two-Digit Display Codes During
Diagnostic Programs” on page 2-19.

The same two-digit display numbers continually flash.
Diagnostic loops and hangs with nothing displayed in the
two-digit display.

The keyboard will not respond while running diagnostics.

You cannot exit or end a test.

Look at the bottom of the display.

DID THE “DIAGNOSTIC ERROR” MESSAGE DISPLAY?

YES Go to “Step 3” on page 3-9860-3.

NO Continue on the next page.
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Step 2
A failing keyboard may cause one of the following conditions:

e Unable to exit the keyboard test by pressing the n and Enter
keys

e Unable to select a certain item from a menu

e Unable to exit a test that is normally ended by pressing the
End key.

IS THE PROBLEM ONE OF THE ABOVE?

NO Go to “Step 6” on page 3-9860-6.
YES Record SRN 16-780; then go to “Step 3” on page 3-0010-4.
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Step 3
Look at the bottom of the display.

DID THE MESSAGE “DIAGNOSTIC ERROR - Diskette error”
DISPLAY?

NO Go to “Step 6” on page 3-9860-6.

YES Continue on the next page.
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Step 4
The problem may be the diskettes.
1. Get a different set of diagnostic diskettes.
2. Try to run the failing diagnostic test.

3. When the test completes or stops, look at the bottom of the
display.

DID THE MESSAGE “DIAGNOSTIC ERROR - Diskette error”

NTIADT AV
AFANIA BRALD A e

NO Replace the failing set of diagnostic diskettes. Go to
“Problem Determination Procedure PIC 0030” on
page 3-0030-1 and get another SRN.

YES Continue on the next page.
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Step 5

Some Diagnostic Error messages occur when the Run Test Multiple
Times option is selected.

WERE YOU RUNNING THE DIAGNOSTIC PROGRAMS
WHILE USING THE “RUN TEST MULTIPLE TIMES”
OPTION?

YES Disregard the Diagnostic Error message and start the test
again.

NO Continue on the next page.
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Step 6

Some tests require that specific FRUs be installed before the test is
displayed in the ADVANCED DIAGNOSTIC SELECTION menu.

Look at the test that failed.

-

1S A SPRCIFIC FRI] REQTITRETN TN BRIT
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NO Go to “Step 8” on page 3-9860-8.

YES Continue on the next page.
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Step 7

If any, exchange the FRUs that are required to run the failing
diagnostic test. Use the removal and replacement procedures in
the section for that FRU (attached devices may have their own
manual).

Try the failing diagnostic test again.

DID THE SAME PROBLEM OCCUR?

NO Go to “Step 12” on page 3-9860-12.

YES Remove the new FRU and install the old FRU again; then
continue on the next page.

(6/88) Problem Isolation Charts 3-9860-7



Step 8

6.
7.

Remove the side cover. If needed, see Section 4.

Remove the boards from system board slots B and D.

Remove the adapters and options from adapter slots 2 through 8
except the display adapter and any specific FRUs required to
run the failing test.

Plug the external power cable into the outlet.

Insert the RT PC Diagnostics 1 diskette in diskette drive A and
close the drive.

Set the power switch on the system unit to On.

Try the failing procedure again.

If you get any SRN other than SRN number 16-986, go to “Start of
Call PIC 0010” on page 3-0010-1.

-
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NO Go to “Step 10” on page 3-9860-10.

YES Continue on the next page.
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Step 9
One of the remaining FRUs is failing.
1. Set the power switch on the system unit to Off.

2. Exchange and test the FRUs one at a time in the following

order:

a. The processor board

b. The system board

c. The adapter for the fixed-disk and diskette drives

d. The display adapter (If Megapel Adapter, exchange the

processor; then the controller)
e. The diskette drive
f. If installed, the memory board in slot C.

3. Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

4. Try the failing procedure.

DID YOU FIND THE PROBLEM?

NO Try a new set of diagnostic diskettes. If the problem still
occurs, contact your service support person. Otherwise, go
to “Step 12” on page 3-9860-12.

YES Go to “Step 12” on page 3-9860-12.
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Step 10

One of the removed boards or adapters is failing.

1.
2.
3.

Set the power switch on the system unit to Off.
Install one of the boards, adapters, or options.

If the adapter has a device attached to it, set the power switch
on the device to On.

Be sure the power has been off 30 seconds; then set the power
switch on the system unit to On.

Try the failing procedure.

DID THE SAME PROBLEM OCCUR?

NO Repeat the above steps.

YES Continue on the next page.
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Step 11

The last adapter installed or a FRU attached to it is failing.

62-Pin
Connector

AJZB246

WAS THE LAST ADAPTER INSTALLED THE RT PC
EXPANSION UNIT ADAPTER?

NO Use the removal procedure in the section that applies to the
failing FRU and exchange it; then continue on the next

page.

YES Go to “IBM RT PC 6192 Expansion Unit PIC 0100” on
page 3-0100-1.
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Step 12

1. Look at the type and slot positions you recorded, and if any,
install the boards, adapters, and options you removed.

2. Unplug the external power cable from the outlet.
3. Install the covers. If needed, see Section 4.
4. Set the power switch on the system unit to On.

5. Follow the instructions on the menus to run the System
Checkout. If needed, see page 2-17.

TESTING COMPLETE DIAG-2

Press Enter to continue.

WERE YOU ABLE TO LOAD AND RUN THE “SYSTEM
CHECKOUT” AND DID THE “NO TROUBLE WAS FOUND”
MESSAGE DISPLAY?

NO If the same failure occurs, contact your service support
person, otherwise, go to “Problem Determination Procedure
PIC 0030” on page 3-0030-1.

YES This completes the repair.
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About This Section

This section contains removal and replacement procedures that are
not specific to one adapter, diskette drive, fixed-disk drive, system
memory board, or processor board. Follow these procedures for the
type of device you are removing or installing. Use the contents list
on the preceding page to select the procedure for your device.

The removal or replacement procedure may direct you to the

section for your type device for detailed information about switch
settings, jumper settings, or terminator resistor settings.
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System Unit Locations

Use the following views of the system unit to locate the diskette
and fixed-disk drive positions, connectors, and system board slot

positions.

Front View With Covers

Side Cover

Base

4-4 Service Manual

Diskette Drive
Position A

Diskette Drive
Position B
(Optional)

Two-Digit
Display

Keylock

- .
7| — Power Switch

/ Front Cover
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Front View Without Covers

Lock Slider
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Rear View Without Covers
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Fixed-Disk

Drive
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External Power — ||
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Handling Static-Sensitive Devices

Some devices that make up your IBM 6150 System Unit can be
damaged by electrostatic discharges. To prevent this damage, the
options are wrapped in a conductive, antistatic bag. Certain
precautions must be taken before removing an option from its bag.

Note: The adapters, processor board, floating-point board, system
board, system memory boards, diskette drives, and the fixed-disk
drives are static-sensitive devices.

Use the following steps to prevent damage to a static-sensitive
device.

1. Hold the option (still wrapped in its antistatic bag) in one hand
and touch a metal part of your system unit with the other hand.
This will place your body, the option, and the system unit at
the same ground potential, thus preventing an accidental static
discharge.

AJZBF054
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2. Carefully remove the option from its antistatic bag. Be sure to
grasp circuit boards by the edges only; do not touch the
component pins or solder joints. Grasp diskette drives by their
frames to avoid touching the electronics board.

AJZB192

3. When inserting an option adapter into the system board, hold
the adapter by its top edge or upper corners.

AJZBF055
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Removal and Replacement Procedures

The removal and replacement procedures on the following pages
are for the components of the system unit and devices installed
within or attached to the system unit.

Front Cover Removal

4-10 Service Manual

1.

-~ W N

Set the power switches of the attached devices to Off.
Set the power switch of the system unit to Off.
Set the keylock to Unlock; then remove the key.

Press up on the cover latch; then pull the lower end of the
cover out from the system unit. Lower the cover to remove it.

%

o
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Front Cover Replacement

1. Hook the upper cover arms under the edge of the system unit.
Push the lower end of the cover into position.

2. Set the power switches of the attached devices to On.

3. Set the power switch of the system unit to On.

AJZB049
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Rear Cover Removal

1. Set the power switches of the attached devices to Off.

N

Set the power switch of the system unit to Off.

@

Pull the lower end of the cover out from the system unit.
Lower the cover to remove it.

74
>\\

~

,

-

AJZB061
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Rear Cover Replacement

1. Hook the upper cover arms under the edge of the system unit.
Push the lower end of the cover into position.

N

Set the power switches of the attached devices to On.

@

Set the power switch of the system unit to On.

AJZB062
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Side Cover Removal

4-14 Service Manual

Note: Some system unit components do not cool correctly when
the side cover is off. For this reason do not power the system unit
on longer than 10 minutes with the side cover off.

1.

2.

Do the “Front Cover Removal” on page 4-10.
Do the “Rear Cover Removal” on page 4-12.
Unplug the external power cable from the outlet.

Disconnect the external power cable and display power cable
from the power supply.

5. Press up on the two cover latches; then pull the lower end of
the cover out from the system unit. Raise the cover to remove
it.

[
N2
Cover

Latches
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Side Cover Replacement

1. Hook the upper cover arms under the edge of the system unit.
Push the lower end of the cover into position.

2. Connect the external power cable and the display power cable
to the power supply.

3. Do the “Rear Cover Replacement” on page 4-13.
4. Do the “Front Cover Replacement” on page 4-11.

5. Plug the external power cable into the outlet.

AJZB051
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Processor, Floating-Point, or System Memory Removal
1. Do the “Side Cover Removal” on page 4-14.
2. Remove the desired board.

3. Record the type and slot position.
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Processor, Floating-Point, or System Memory Replacement

1. Look at the slot number you recorded; then align the board
with the slot and press into position.

2. Do the “Side Cover Replacement” on page 4-15.

Reminder to Service Representative: After you exchange
the Processor Board, notify the customer that the unique
identification number of the system unit has changed. The
customer needs to update the authorization for any program
that uses the identification number for access.
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Adapter Removal

4-18 Service Manual

1.

oW N

Do the “Side Cover Removal” on page 4-14.

Record the adapter slot position.

Disconnect any external cables from the desired adapter.
Remove the adapter mounting screw.

Remove the adapter.

Disconnect any internal cables from the adapter.

If the adapter has jumpers or switches, record the settings. If

needed, refer to the jumper or switch settings information for
the adapter in Section 9.

Note: Some options and adapters have optional pluggable
features. You can either move the optional pluggable feature to
the new FRU or be sure the new option or adapter has it installed.
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Adapter Replacement
Note: Some options and adapters have optional pluggable
features. You can either move the optional pluggable feature to
the new FRU or be sure the new option or adapter has it installed.

1. Look at the jumper or switch settings you recorded; then set the
jumpers or switches. If needed, refer to Section 9.

2. Connect any internal cables removed from the adapter.

3. Look at the adapter slot number you recorded; then align the
adapter with the slot and press into position.

4. Install the adapter mounting screw.
5. Connect any external cables removed from the adapter.

6. Do the “Side Cover Replacement” on page 4-15.

J1 J2 J3
l___'Cll___—_'l \?]l:ll___l
1 C—————— 1 = I —
s ==L 1—
2 U — | :uL_'t:l':::[:
——— = [}
3 e e — e )
4 CCCFTTT777 o == = s ==
P —— R T L T
R = I ===
6  E— = =
T
7 I e P e
Ea o o oda =2 e =
S — |
8 e e T Lo e e s
s1 o D oo coo B . s
S s R N —
e e e P e e e = e N B T
S2 1L 1 = =
=) ===
b= T Tl e
M e e LYy N  —
o caca f—]
s f e i s |
KBD o | =02 =[]

1 Fixed-Disk and Diskette Drive Adapter
2 Fixed-Disk and Diskette Drive Adapter (Optional)
8 Coprocessor (Optional)
2 -8 Adapter Slots
AJZB083

(6/88) Removal and Replacement 4-19



Attached Device Removal

4-20

Service Manual

Be sure to remove all media from the device.
1. Do the “Rear Cover Removal” on page 4-12.
2. Unplug the external power cable to the attached device.

3. Disconnect the signal cable to the device from the adapter.
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Attached Device Replacement
1. Connect the signal cable for the device to the adapter.
2. Plug in the external power cable to the attached device.

3. Do the “Rear Cover Replacement” on page 4-13.

AJZBF064
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Battery Removal

4-22 Service Manual

For translations, see “Safety Translations” on page iv.

DANGER

Fire, explosion, and severe burn hazard. Do not
recharge, disassemble, heat above 100° C, solder directly
to the cell, incinerate, or expose cell contents to water.
Keep away from children. Replace with IBM part
number 6299201 only or a battery that has been
specifically classified by Underwriters Laboratories for
use with the IBM 6150 System Unit and is so marked to
indicate such classification. Use of another may present
risk of fire or explosion.

1. Do the “Front Cover Removal” on page 4-10.
2. Disconnect the battery cable from the operator panel board.

3. Open the battery box and remove the battery.
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Battery Replacement

For translations, see “Safety Translations” on page iv.

DANGER

Fire, explosion, and severe burn hazard. Do not
recharge, disassemble, heat above 100° C, solder directly
to the cell, incinerate, or expose cell contents to water.
Keep away from children. Replace with IBM part
number 6299201 only or a battery that has been
specifically classified by Underwriters Laboratories for
use with the IBM 6150 System Unit and is so marked to
indicate such classification. Use of another may present
risk of fire or explosion.

1. Place the battery in the battery box and close it.
2. Connect the battery cable to the operator panel board.

3. Do the “Front Cover Replacement” on page 4-11.

AJZBF058
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Diskette Drive Removal

4-24 Service Manual

Follow the Handling a Diskette Drive procedures. If needed, see
Section 7.

1.

2
3
4.
5

Do the “Side Cover Removal” on page 4-14.
Do the “Cooling Fan Assembly Removal” on page 4-50.
Disconnect the signal connector.

Disconnect the power connector.

. Disconnect the ground wire.

- Power
Signal Connector Ground

Connector Wire
&

e e

4

}-— Drive Position A

L. |}~ Drive Position B
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Pull on the latch wire; then slide the drive out of the system
unit.

Check to see if the terminating resistor is installed on the drive.
Record your results. If needed, refer to Section 7.

AJZBF056
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Diskette Drive Replacement

Follow the Handling a Diskette Drive procedures. If needed, see
Section 7.

1. Look at the terminator resistor results you recorded; then
install or remove the terminator resistor. If needed, refer to
Section 7.

2. Align the drive; then push it into the system unit until the latch
wire clicks.

AJZBF057
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T

Connect the ground wire.

Connect the power connector.

Connect the signal connector.

Do the “Cooling Fan Assembly Replacement” on page 4-51.

Do the “Side Cover Replacement” on page 4-15.

Signal Ground

Connector “""MO% Wire ) )

|}— Drive Position A

| |}— Drive Position B
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Fixed-Disk Drive Removal

4-28 Service Manual

Follow the Handling a Fixed-Disk Drive procedures. If needed, see
Section 8.

1.

-~ w N

o ot

Do the “Side Cover Removal” on page 4-14.

Do the “Cooling Fan Assembly Removal” on page 4-50.
Disconnect the ground wire.

Disconnect the power cable.

Disconnect the signal cable.

Disconnect the data cable.

Data

8=

Signal Power
Connector Connector, Ground
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Push out on the latches to release the drive; then slide the drive
out of the system unit.

. Record the drive type and position.

Check to see if the terminating resistor is installed on the drive.
Record your results. If needed, refer to Section 8.

AJZBF066
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Fixed-Disk Drive Replacement

Follow the Handling a Fixed-Disk Drive procedures. If needed, see
Section 8.

1. Look at the terminator resistor results you recorded; then
install or remove the terminator resistor. If needed, refer to
Section 8.

2. Look at the drive position you recorded; then slide the drive
into the system unit until both latches click.

AJZBF065
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3. Connect the signal cable.

-~

S

Connect the data cable.

Connect the power cable.

Connect the ground wire.

Do the “Cooling Fan Assembly Replacement” on page 4-51.

Do the “Side Cover Replacement” on page 4-15.

Data
Connector

s

Signal
Connector

a

Power

Connector Ground

2
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Keylock Removal
1. Do the “Front Cover Removal” on page 4-10.
2. Set the keylock to Locked.

3. Remove the operator panel mounting nuts and operator panel

assembly.
4. Set the keylock to Unlocked.
5. Remove the locknut and lock arm.
6. Slide the mounting cli<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>