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is not intended to state or imply that only IBM's p
service may be used. Any functionally equivalent p
service that does not infringe any of IBM's intelle

or other legally protectible rights may be used ins
product, program, or service. Evaluation and verif
conjunction with other products, programs, or servi
expressly designated by IBM, are the user's respons

IBM may have patents or pending patent applications
matter in this document. The furnishing of this do
you any license to these patents. You can send lic
writing, to the IBM Director of Commercial Relation
Purchase, NY 10577.

The following terms, denoted by an asterisk (*) in
trademarks of the IBM Corporation in the United Sta
countries:

IBM

Personal System/2
Micro Channel

XP

XGA.

The following terms, denoted by a double asterisk (
publication, are trademarks of the Intel Corporatio
and/or other countries:

486
487
SX.

Special Notices

grams, or services do
in all countries in

t, program or service
roduct, program, or
roduct, program, or
ctual property rights
tead of the IBM
ication of operation in
ces, except those
ibility.

covering subject
cument does not give
ense inquiries, in

s, IBM Corporation,

this publication, are
tes and/or other

**) in this
n in the United States

1 Copyright IBM Corp. 1990, 1991

FRONT_1-1



IBM PS/2 Model 95 XP 486 HMR
Table of Contents

CONTENTS Tabl e of Contents

EDITION Edition Notice

FRONT_: Special Notices

CONTENT Table of Contents

1.0 Product Description

1.1 Security

1.1.1 Cover Lock

1.1.2 Power-On Password

1.2 System Features

1.2.1 Processor Board

1.2.2 CMOS RAM and CMOS RAM Extension
1.2.3 IML, POST, and BIOS

1.2.4 Graphics Array

1.2.5 Serial Port

1.2.6 Parallel Port

1.2.7 Diskette-Drive Controller

1.2.8 Keyboard Connector and Pointing-Dev ice Connector
1.3 System Memory

2.0 Option Compatibility

2.1 Drive and Diskette Compatibility

2.2 Hard Disk and Diskette Drives

2.3 Terminators

3.0 Operating Requirements

3.1 Power Supply

4.0 Reference Diskette

4.1 Installing a New Version of the R eference Diskette
4.2 Making a Backup Copy of The Syste m Partition
4.3 Diagnostic Programs and Information

5.0 Specifications

6.0 Special Tools

7.0 Removals and Replacements

7.1 1005 Cover and Front Bezel

7.2 1010 Cover Lock

7.3 1015 Drive Retainer and Bezels

7.4 1020 Information Panel Assembly

7.5 1025 Diskette Drive

7.6 1030 Hard Disk Drive

7.7 1035 Adapters and Adapter Guide

7.8 1040 487SX Processor (extended mat h capability)
7.9 1045 Power Supply

7.10 1050 Memory Module Kit

7.11 1055 Battery

7.12 1060 System Board

7.13 1065 Adapter Retainer and Ground As sembly
7.14 1070 Rear Bezel

7.15 1075 Drive Support Structure

7.16 1080 Access Cover Fan

7.17 1085 Access Cover Fan Cable

7.18 1090 Option Hardware Trays

7.19 1095 Pedestal

8.0 Locations

8.1 Front View

8.2 Rear View

8.3 Interior View

8.4 Internal Cables

8.5 System Board

8.6 Processor Board

9.0 Grounds

1 Copyright IBM Corp. 1990, 1991
CONTENTS -1



IBM PS/2 Model 95 XP 486 HMR
Product Description

1.0 Product Description

The IBM (*) Personal System/2 (*) Model XP (*)

Model 95 are:

Security

- Cover lock

- Power-on password
System board

486 computers use the IBM
Micro Channel  (*) architecture. The features of the various types o f the

- Processor board (with a connector for L2 Ca che)
- 80486 25-MHz processor board (math capa bility built in)
- 80486 33-MHz processor board (math capa bility built in)
- 80486 50-MHz processor board (math capa bility built in)
- Processor board ( wi t hout a connector for L2 Cache)
- 80486SX (**)  20-MHz processor board (without math capability)
- 80487SX (**)  20-MHz processor board (math capability built in)

- 80486SX 25-MHz processor board (with an
80487SX processor with math capability)

- 64 byte complementary metal-oxide semicondu
access memory (RAM) with real-time clock an
CMOS RAM extension.

- A minimum of 4MB (MB = 1 048 576 bytes) ran
(64MB total system memory capacity)

- Graphics array
- Extended graphics array (XGA)

- Video graphics array (VGA) compatible

- Eight 32-bit expansion slots
- Six 32-bit expansion slots with matched
- Two 32-bit expansion slots with auxilia

- Serial port

- Parallel port

- Diskette-drive controller

- Battery (to keep CMOS RAM active when power

- Keyboard connector

- Initial Machine Loading (IML) supported

- Pointing-device connector

Power supply

- Switchable to the 100-125 V ac or the 200-2

- 500r60Hz

Speaker

Information panel

Small Computer System Interface (SCSI) adapter w

external connectors

101/102-key keyboard

SCSiI fixed disk drive (hard disk drive)

Diskette drive.

(*) IBM, Personal System/2, Micro Channel, XGA, an
trademarks of the International Business Machin
Corporation.

(**) 486, 487, and SX are trademarks of the Intel

Subtopics

1.1 Security

1.2 System Features
1.3 System Memory

empty socket for an

ctor (CMOS) random
d 2KB (KB = 1024 bytes)

dom access memory (RAM)

with 512KB expandable to 1MB

memory extension
ry video extension

is off)

40 V ac range

ith internal and

d XP are
es

Corporation.
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Security

1.1 Security

Subtopics
1.1.1 Cover Lock
1.1.2 Power-On Password

1 Copyright IBM Corp. 1990, 1991
11-1



IBM PS/2 Model 95 XP 486 HMR

Cover Lock
1.1.1 Cover Lock
The cover lock is on the front panel of the system unit. The lock secures
the front bezel and side cover and can be unlocked with the user's key.
If the keys for the cover lock are lost, order a ne w cover lock assembly.
(See the Parts section in the Har dwar e Mai nt enance Servi ce pamphlet). The
new assembly contains two keys. Use a pair of plie rs with one of the new

keys to force the old cover lock open.
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Power-On Password

1.1.2 Power-On Password

A power-on password denies access to the system by
when the system is powered-on. When a power-on pas
password prompt (which resembles a small key) appea
time the system is powered-on (except when the syst
Start Mode). Access to the system occurs when the
entered.

To service a system with an active and unknown powe
power-off the system and do the following:

1. Locate connector J16 on the system board (see
topic 8.5 for connector location).

2. Move the jumper on J16 so that it connects the
on the opposite end of the connector.

3. Power-on the system.
The system detects the change and the password is e
Leave the jumper in that position until the next ti

the password.

To reinstall a password, the user must start the sy

features  from the Main Menu and follow the instructions.

an unauthorized user
sword is active, the

rs on the screen each
em is in the Unattended
proper password is

r-on password,

"System Board" in

center pin and the pin

rased from memory.
me you need to reset

stem, select Set
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1.2 System Features

The major features of the system are:

Processor board

CMOS RAM

Initial Machine Loading (IML)
Basic Input/Output System (BIOS)
Power-on Self-Test (POST)
Graphics array (VGA and XGA) adapter
Serial port

Parallel port

Diskette-drive controller

Keyboard connector
Pointing-device connector.

Subtopics

1.2.1 Processor Board

1.2.2 CMOS RAM and CMOS RAM Extension
1.2.3 IML, POST, and BIOS

1.2.4 Graphics Array

1.2.5 Serial Port

1.2.6 Parallel Port

1.2.7 Diskette-Drive Controller

1.2.8

IBM PS/2 Model 95 XP 486 HMR
System Features

Keyboard Connector and Pointing-Device Connector
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Processor Board

1.2.1 Processor Board

The processor board is connected to the system thro
in-line system-board connectors. The major compone
board are the system microprocessor, the system clo
access (DMA) controller, and the memory controller.

The system microprocessor is a 32-bit microprocesso
real-address mode or in the virtual-address (protec

The amount of memory supported and the clock speed
processor board installed.

ugh two dedicated
nts on the processor
ck, the direct memory

r that operates in the
ted) mode.

vary with the type of

1 Copyright IBM Corp. 1990, 1991

121-1



IBM PS/2 Model 95 XP 486 HMR
CMOS RAM and CMOS RAM Extension

1.2.2 CMOS RAM and CMOS RAM Ext ensi on

CMOS RAM provides 64 bytes of storage. Fifty bytes
system configuration and security information. The

the remaining 14 bytes to track the date, time, and

(KB = 1024 bytes) CMOS RAM extension stores additio
system-status information.

The data stored in the CMOS RAM and CMOS RAM extens
the battery when the system is powered-off. If the

due to a depleted or removed battery, the data can

of the following methods:

[ If the user has a customized configuration that
than the default, run restore configuration fro
stored on the hard disk drive.

[0 If the configuration uses the default settings,
configuration from the system programs stored o

are used to store
real-time clock uses
battery level. An 8KB
nal configuration and

ion is kept active by
stored data is lost
be restored using one

uses settings other
m the system programs

run automatic
n the hard disk drive.
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IML, POST, and BIOS

1.2.3 I M, POST, and BICOS

The Model 95 uses Initial Machine Load (IML) to sto re the power-on
self-test (POST) and Basic Input/Output System (BIO S) code. With IML,
some of the code is stored in ROM and is used for p reliminary testing
during power-on; but the balance of the POST and Bl OS code, called the IML
image, is stored in a protected partition on the de fault hard disk drive.
This IML image is loaded onto the default hard disk drive at the time the

system is manufactured.

At power-on, the first stage of POST is started fro m ROM. During this
first stage, POST performs the following functions:

[l Checks some basic system-board and processor-boa rd functions
[ Initializes the video function

[l Checks the memory subsystem

[ Verifies that the default hard disk drive is fun ctioning

[ Verifies that the IML image is copied in the pro tected partition of
the hard disk drive.

When the first stage of POST is complete, the IML i mage is loaded into RAM
from the protected partition on the default drive. The second stage of
POST is started from RAM. It performs additional t ests of the hardware
and initializes the system. When the second stage of POST is complete,

system control is given to the operating system.

The partition also includes the system system progr ams and the customer

and advanced diagnostic programs. The partition is not affected when the
drive is formatted using the operating system Forma t command.

Errors During POST . If the POST detects a problem, an eight-digit er ror
code is displayed.

Replacing the Default Hard Disk Drive . If you replace the default hard

disk drive, you must recopy all of the files onto t he replacement hard

disk drive. To recopy the files:

1. Start the system using the customer's backup copy of the current
system partition.

Warning: Before you do this, you must either have a conpl ete current
backup copy of the system partition or all of the option disket tes so
you can recopy the option files.

2. Select Backup/Restore system programs from the Main Menu.
3. Run the Restore System Partition option to load the IML image, the
system programs, and the customer and advanced diagnostic programs

onto the default hard disk drive.

Notes:

1. If the user's backup copy of the system partiti on is incomplete, you
will not completely restore the system partitio n. If this is the
case, after you have recopied the IML image, ge t the option diskettes
and use Copy an option to recopy the option files onto the system
partition.

2. If the IML image has been loaded onto the hard disk drive, but the
customer's operating system has not been loaded , the Insert Diskette

icon will appear on the display.

For information on system programs, see the Di aghostic I nformation for
M cro Channel Conputers pamphlet.
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Graphics Array

1.2.4 Graphics Array

The graphics array is located on the XGA Display Ad
two video modes:

1. VGA compatibility mode
2. XGA compatibility mode.

The adapter comes with four video-memory modules (5
additional sockets are available for installing add
modules (maximum video memory is 1IMB). When the sy
graphics array is in the VGA mode. In this mode, a

text, and all-points-addressable (APA) graphics vid

The maximum resolution in VGA compatibility mode is
elements (PELS) in the text mode, and 640-by-480 PE
mode. A maximum of 256 colors or 64 shades of gray
mode. Composite video is not supported.

The graphics array is in the XGA mode only when ena
Interface or video device driver (example: MS Windo
Manager device drivers).

The XGA works with monochrome and color-analog dire

XGA supports the following:

+
| Adapter Video Memory ' Resolution
+ + +-

i Four video modules | 640 x 480 1

| installed (512KB) | or 1

' | 1024 x 768 H

+ + +-

| Eight video modules | 640 x 480 1

| installed (1MB) | i

+

apter/A and operates in

12KB) installed. Four
itional video-memory
stem is powered-on, the
I VGA alphanumeric

eo modes are supported.
720-by-400 picture

LS in the graphics

is supported in VGA

bled by the DOS Adapter
ws, OS/2 Presentation

ct-drive displays.
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Serial Port
1.2.5 Serial Port
The serial port is fully programmable and supports asynchronous
communications. The 25-pin, D-shell connector prov ides the signals to
drive a device with a standard 25-contact RS-232 co nnector. The connected
device is identified by the system configuration as SERIAL 1 through
SERIAL 8. Adapters with serial ports also can be ¢ onfigured from SERIAL 1
to SERIAL 8. Conflicts occur with multiple communi cation lines if two or
more lines have the same address. Select the Set configuration option
from the system programs on the hard disk drive. S elect View

Configuration to verify that no lines are addressed the same.

1 Copyright IBM Corp. 1990, 1991
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Parallel Port

1.2.6 Parallel Port

The parallel port allows the attachment of devices that accept eight bits

of parallel data at standard transistor-transistor logic (TTL) levels.

The port has a 25-pin, D-shell connector and is des igned primarily for

printers. However, the port can be used as an inpu t/output port for any

device or application that matches the input/output capabilities of the

port. When adapters with additional parallel ports are installed, the

system can support three devices, each addressed se parately as PARALLEL 1,

PARALLEL 2, or PARALLEL 3.

Note: Conflicts occur when using multiple devices if tw 0 or more devices
are addressed the same. Select the Set configuration option from
the system programs on the hard disk drive. Select  View

configuration to verify that no lines are addressed the same.

1 Copyright IBM Corp. 1990, 1991
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Diskette-Drive Controller

1.2.7 Diskette-Drive Controller

The controller connects to the diskette drives thro ugh a single 40-pin
cable on the system board. Signals and voltages ar e supplied through the
diskette-drive cable that plugs into the connector. These signals and
voltages can operate two 3.5-inch diskette drives a nd one 5.25-inch drive.

1 Copyright IBM Corp. 1990, 1991
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Keyboard Connector and Pointing-Device Connector

1.2.8 Keyboard Connector and Pointing-Device Connector

The two 6-pin connectors on the rear of the system board are for a
keyboard and a pointing device (mouse). The keyboa rd connector is marked
with a small keyboard figure molded into the back p anel; the unmarked
connector is for a pointing device. The interface logic is the same for
both.

1 Copyright IBM Corp. 1990, 1991
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System Memory

1.3 System Menory

The figure below shows the location of the memory-m odule-kit connectors B1
to A4 on the system board.

PICTURE 2

The system board has eight connectors for system-bo ard memory-module Kkits.
The system can support up to 64MB of memory on the system board, but the
amount of memory accessed may be limited by the ope rating system.
Memory Requirements and Limitations : Whenever memory is added or removed
from the system, run Set Configuration from the Main Menu. If memory
failed and then the customer runs customer diagnost ics, the advanced
diagnostics will not detect the failing memory. Af ter defective memory is
replaced, run the advanced diagnostic memory test o r the system will not
recognize the replacement memory.
The memory operates differently depending on which processor board is
installed. Systems can be upgraded with a differen t processor board than
the type indicated on the system serial number labe I. To verify which
board is installed, you must start the system progr ams and select Display
Revision Levels from the Main Menu. Make note of the submodel cod e
displayed on the screen.
The following indicates the memory configurations s upported and which
system memory section to refer to.
G S +
| Submodel Code | Interleaved 1 Noninterleaved | System Memory |
1 1 Supported H Supported H Type i
+ + E R S S ——— H
I I 1 1 1
I I 1 1 1
114 i Yes i No | Type 1 |
1 16 i Yes i No i Type 1 |
1 2C | Yes i No i Type 1 |
| 2E 1 Yes i No i Type 1 |
| 2A 1 Yes i No i Type 1 |
| 58 i Yes 1 Yes i Type 2 |
| 5A 1 Yes | Yes i Type 2 |
i | i i i
G S +
Interleaved Memory . An interleaved-memory configuration requires mat ched
pairs of memory-module kits (the size and the speed must be the same).
The kits must be installed in the following order: (starting with the J11
memory-riser card) pair J1, J3 then pair J2, J4. an d so forth. This
technique of addressing memory in pairs enhances pe rformance.
Noninterleaved Memory . A noninterleaved-memory configuration does not
require matched pairs of memory-module kits (the si ze and speed does not
have to be the same). Noninterleaved memory runs | ess efficiently than
interleaved memory but will allow mixed sizes of me mory to be used.
Type 1 systems support interleaved-memory configurations only.
Type 2 systems support interleaved, noninterleaved, or a combination of
both configurations.
Memory Errors (Type 1 Systems) : Some memory errors will cause a blank
display screen. If the display screen is blank, th e only indication of a
failure will be the POST error code displayed on th e information panel.
The factory-installed 2MB kits (pair A1 and B1) are divided into two banks
and are addressed as follows:

The first 1MB bank of Al and the first 1MB bank of B1 are the first

block

The second 1MB bank of Al and the second 1MB ban k of B1 are the second

block.
Any other pairs of memory-module kits (for example A2, B2,) are addressed
in the same way; however, the block size depends on the memory kits
installed.
When any defective memory is detected in a bank, th e entire block is
disabled.
The following figure shows an example of how memory disabling (after a
memory failure) varies depending on the memory conf iguration.
oo mmmmmmmmmmmmmee e +
i Paired Memory ! Memory Bank Size | Memory Block | Memory Now 1

1 Copyright IBM Corp. 1990, 1991
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System Memory

1 Kits i ' Disabled
+ + +---

i | i

1Al B1 ! Al B1 | i

1 1IMB 1MB 1 1IMB 1MB | 2MB

| 2MB 2MB 1 1IMB 1MB | 2MB

1 4MB 4MB 1 4AMB 4MB | 8MB

| 8MB 8MB | 4AMB 4MB | 8MB

i | i

+

Minimum-memory-block size is 2MB for 1IMB and 2MB me
8MB for larger memory-module kits.

Note: If a system with only two 1MB kits (one 2MB block
(one 8MB block) installed detects a memory p
system-board memory will be disabled. (Thes
configurations and should be avoided.)

If the POST detects an error in the first block of

that block is disabled. If additional system-board

the addresses assigned to the deactivated blocks ar
next usable block of system-board memory and a POST
displayed.

If an additional block of system-board memory is in
customer-level diagnostic programs (on the default

run to deactivate the defective block and reassign

The system can then operate with reduced memory cap
block will then be ignored by POST during subsequen

If an additional bock of system-board memory is
reassignment can occur and the system can't be used

Memory Errors (Type 2 Systems)
display screen. If the display screen is blank, th
failure will be the POST error code displayed on th

If the memory is installed in an interleaved config
will operate as described under Memory (Type 1 syst
errors are handled differently. If an error occurs
memory configuration, the pair of memory module kit
will automatically be switched to noninterleaved op
maximum amount of memory active. Only the failing
disabled.

The following figure shows how the amount of memory

mory-module kits and

) or two 4MB kits
roblem, all
e are not standard

system-board memory,
memory is installed,

e reassigned to the
error code is

stalled, the

hard disk drive) can be
the memory addresses.
acity. The defective

t power-on operations.

not installed, no address

: Some memory errors will cause a blank

e only indication of a
e information panel.

uration, the system
ems); however, memory
in an interleaved

s containing the error
eration to keep the
bank of memory will be

that is disabled

varies depending on the size of the memory-module k it installed.

oo mmmmmmmmmmmmmee e +
i Memory Module Kit installed H Memory Bank Size Disabled i
+ Fommmmmmmmemee e !
I I I '
I I I

| 2MB 1 1IMB |

| 4MB | 4MB |

| 8MB | 4MB |

i i |

oo mmmmmmmmmmmmmee e +

Note: If a system with only one 1MB kit or one 4MB kit
a memory failure, all system-board memory wi
are not standard configurations and should b

If the POST detects an error in the first bank of s

that bank is disabled. If additional system-board

the addresses assigned to the deactivated banks are
usable bank of system-board memory and a POST error

If an additional block of system-board memory is in
customer-level diagnostic programs (on the default

run to deactivate the defective bank and reassign t

The system can then operate with reduced memory cap
bank will then be ignored by POST during subsequent

If an additional block of system-board memory is
reassignment can occur and the system can't be used

installed detects
Il be disabled. (These
e avoided.)

ystem-board memory,
memory is installed,
reassigned to the next
code is displayed.

stalled, the

hard disk drive) can be
he memory addresses.
acity. The defective
power-on operations.

not installed, no address
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Option Compatibility
2.0 Option Conpatibility

The Model 95 uses only those adapters that are spec ifically designed for
it. All supported 16-bit and 32-bit adapters opera te in any system-board
expansion slot. For supported options, see the Par ts section in the

Har dwar e Mai nt enance Servi ce pamphlet for the system you are servicing.

Subtopics

2.1 Drive and Diskette Compatibility
2.2 Hard Disk and Diskette Drives
2.3 Terminators

1 Copyright IBM Corp. 1990, 1991
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Drive and Diskette Compatibility

2.1 Drive and Di skette Conpatibility

The following provides information concerning the i dentification of
diskette drives.

G S +
i Diskette Drive ' Identifying Mark H
+ oo e 1
+ oo e 1
1 3.5 Inch - 720KB i None 1
+ oo e 1
1 3.5 Inch - 1.44MB i 1.44 on the Eject Button 1
+ oo e 1
I I I
I I I
G S +
The following addresses the compatibility of disket tes to diskette drives.
G S +
i Diskette | 720KB H 1.44MB '
| Capacity 1 Drive H Drive 1
+ + +- e 1
1 1.0OMB | Read/Write ' Read/Write i
+ + +- e 1
1 2.0MB | Not Compatible 1 Read/Write i
+ + +- e 1
I I | I
I I | I
G S +
Notes:
1. For additional information, see "Diskette Drive s and Diskettes" in the
| BM Personal System 2 Hardware Mai ntenance Reference General
I nf or mat i on pamphlet.
2. You must only install drives designed for this system. Use of drives
not designed for this system could cause interm ittent problems.

1 Copyright IBM Corp. 1990, 1991
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Hard Disk and Diskette Drives

2.2 Hard Disk and Di skette Drives

The Model 95 comes with a Small Computer System Int erface (SCSI) hard disk
drive and SCSI adapter. Up to five SCSI devices ca n be installed inside

the system. The default hard disk drive has the IM L image preloaded in a
protected partition. For information about the IML image, see "IML, POST,

and BIOS" in topic 1.2.3

For supported hard disk drives, see the parts secti on in the Har dwar e
Mai nt enance Servi ce pamphlet.

The Model 95 uses hard disk drives that automatical ly position and lock
the read/write heads in nondata areas when the syst em is powered-off.

1 Copyright IBM Corp. 1990, 1991
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Terminators

2.3 Term nators

Terminator requirements are:

[ Diskette Drives: do not require terminators.
[ Hard Disk Drives and other storage devices:

- The last device in any SCSI chain must have
installed. (Some devices may have more tha

- All other optional SCSI devices installed i
must have the terminators removed.
[l SCSI Adapter: Terminator requirements for the S
depending on the configuration of the system.

The location and appearance of the terminators
drive. An identification label or tag (usually
to each terminator for easy identification.

Note: For additional information on this subject, see "
in the "Options and Adapters" section, o
Maintenance Reference manual.

the terminator
n one terminator.)

nside the system unit

CSI adapter vary

may vary from drive to
"T-RES") is attached

SCSI Devices"
f the Hardware
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Operating Requirements
3.0 Operating Requirements

This section describes the operations that occur fr om the time the system
is powered-on until the minimum operating requireme nts have been met.
Subtopics

3.1 Power Supply
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Power Supply
3.1 Power Supply
The power supply can be manually switched to suppor t either the 100-125
Vac range or 200-240 Vac range. The ac inputis co nverted to dc outputs
that supply the system with proper operating voltag es.
When the system is powered-off for 8 seconds or mor e and then powered-on,
the power supply generates a 'power good' signal th at resets system logic.
The presence of the '‘power good' signal turns on th e green power-on light
on the front of the system indicating that the powe r supply is functioning

correctly.
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Reference Diskette

4.0 Reference Diskette

There are two types of Model 95 Reference Diskettes . The type of
processor board installed in the system determines which Reference
Diskette is required.

Note: For more information, see "Processor Board and Re ference Diskette
Matrix" in the Har dwar e Mai nt enance Servi ce pamphlet.
Subtopics

4.1 Installing a New Version of the Reference Diskette
4.2 Making a Backup Copy of The System Partition
4.3 Diagnostic Programs and Information
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Installing a New Version of the Reference Diskette

4.1 Installing a New Version of the Reference Diskette

Note: When you install the new Reference Diskette onto the hard disk, it
writes over al | the files (including option files) in the system
partition. After completing the installatio n process, you must

recopy the option files.
There are two ways to recopy the option file S:

[l From a backup copy of the current system partiti on (the easiest
way to recopy the option files)

[ From the original option diskettes.

If you have a backup copy of the current system par tition, continue with

the next step. If you do not have a backup copy, go to "Making a Backup
Copy of The System Partition" in topic 4.2 and then return here.

1. Insert the new version of the Reference Diskett e into the default

diskette drive and power-on the system.

Warning: Before continuing, you must have either a backup copy of the
current system partition or all the option diskette S SO you can recopy
the option files.

2. Go to the Main Menu of the Reference Diskette a nd select
Backup/Restore system programs , then select Restore the System
Partition and follow the instructions on the screen. This t ransfers
all files, programs and the IML image from the new Reference Diskette

onto the system partition.

3. When the Main Menu appears again, remove the Re ference Diskette from
the drive and power-off the system.

4. Wait five seconds and power-on the system.

5. When the POST finishes, press Ctrl+Alt+Del. Wh en the cursor moves to
the top-right corner of the screen, press Ctrl+ Alt+Ins.
6. If you have a backup copy of the system partiti on, continue with step
7. If you do not have a backup copy of the system partition, but yo u
have the option diskettes, go to step 8.

7. Select Copy an option diskette from the Main Menu. When the

Insert your option diskette

message appears, insert the backup copy of the system partition and
follow the instructions on the screen. (The ba ckup copy of the system
partition is used to recopy the option files on to the system

partition.)

Go to step 9.

8. When the Main Menu appears, select Copy an option diskette and follow
the instructions on the screen. Repeat the pro cedure with each option
diskette until you have copied all the option d iskettes.

9. If your configuration is customized, continue w ith step 10. If not,
go to step 11. (If you are not sure if the configuration is
customized, continue with step 10.)

Warning: Do not run Automatic Configuration because the cust omized

configuration will be overwritten.

10. Go to the Main Menu and select Set configuration . Then select Set and
view SCSI device configuration . Press F3 to restore the customized
configuration onto the system partition and exi t from the program.
11. You are finished with the updating process. Ma ke a new backup copy of
the system partition. (For information on maki ng a backup copy, see
"Making a Backup Copy of The System Partition" in t opic4.2 )
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Making a Backup Copy of The System Partition

4.2 Making a Backup Copy of The System Partition

Note: You will need a blank 2.0MB diskette (or the old backup copy of the
system partition).

1. Power-on the system.

2. When the POST finishes, press Ctrl+Alt+Del. Wh en the cursor moves to
the top-right corner of the screen, press Ctrl+ Alt+Ins.

3. When the Main Menu appears, select Backup/Restore system programs
Then select Backup the System Partition

4. Insert a blank 2.0MB diskette into the default diskette drive and

follow the instructions on the screen.

Note: If you receive a message indicating that the disk ette is full,
it means that the option files combined with the system
programs on the system partition will no t fit on a single 2.0MB
diskette. In this case, you will not be able to make a backup
copy of the system partition. Use the n ew Reference Diskette
and the original option diskettes as a b ackup of these files.

5. When the copy is complete, remove the diskette from the drive and
label the diskette "Backup Copy - System Partit ion."
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Diagnostic Programs and Information

4.3 Diagnostic Programs and | nformation

Seethe | BM Personal System2 M cro Channel Diagnhostics pamphlet for
information on the following:

System Programs

Selectable Startup Function
POST

Advanced Diagnostic Programs
- Presence Test

- Installed Devices List

- System Checkout

- Error Log

- Formatting.
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Specifications

5.0 Specifications
Size

[l Depth: 508 mm (20.0 in)
[ Height: 501 mm (19.75 in)
[ Width: 203 mm (8.0 in).

Weight

Minimum configuration: 22 kg (50 Ib)
Maximum configuration: 30 kg (67 Ib).

Environment

[l Temperature

- Power-On: 10°to 32° C (50° to 95° F)

- Power-Off: 10° to 43° C (50° to 110 ° F).
[ Humidity

- System On: 8% to 80%

- System Off: 8% to 80%.
[l Maximum altitude: 2134 m (7000 ft).

Heat Output
1245 British Thermal Units (BTUs) per hour (365
Electrical

[ Input voltage (sinewave input is required)
- Low Range:
- Minimum: 90V ac.
- Maximum: 137 V ac.
- High Range:
- Minimum: 180 V ac.
- Maximum: 265V ac.
[ Input kilovolt-amperes (kVA)
- Minimum Configuration (as shipped from IBM)
kVA
- Maximum Configuration: Approximately 0.78

.1 watts).

. Approximately 0.18

kVA.
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Special Tools

6.0 Special Tools

The following special tools are required to service
Volt-Ohm Meter

A meter similar to the Triplett Model 310.

Wrap Plug

The Tri-Connector Wrap Plug (IBM part 72X8546) is u
diagnostic tests of the parallel ports and the seri

PICTURE 3

(1) Manufactured by Triplett Corporation, Bluffton
U.S.A.

1)

the Model 95.

sed during advanced
al ports.

, Ohio 45817,
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Removals and Replacements

7.0 Renpval s and Repl acements

The recommended service position of the Model 95 is upright. If

necessary, you may place the system on its left sid e for servicing.

CAUTION:

The system unit with options may weigh as much as 3 0 kilograms

(67 pounds). Be careful when moving or changing the position of the unit.
Do not attempt to lift any object that you think is too heavy for you.

The arrows in the removal and replacement procedure s show the direction to
remove a field replaceable unit (FRU), or the direc tion to turn a screw,

or to press a tab to release the FRU. The arrows a re marked in numeric

order to show the correct sequence of removal.

When other FRUs must be removed to remove the faili ng FRU, they will be
listed at the top of the page. Go to the removal p rocedure for each FRU
listed, remove it, then continue with the failing F RU removal.

To replace a FRU, reverse the removal procedure and follow any notes that
pertain to replacement. See "Locations" for intern al cable connection and

arrangement information.

CAUTION:

Before removing any (FRU), power-off the system, un plug all power cords

from electrical outlets, and disconnect any interco nnecting cables.

Warning: The system board, adapters, memory modules and the math
coprocessor can be damaged by electrostatic dischar ge. Usean

electrostatic discharge (ESD) strap to establish pe rsonal grounding. If
you don't have an ESD strap, establish personal gro unding by touching a
ground point with one hand before touching the stat ic sensitive FRUs.
Subtopics

7.1 1005 Cover and Front Bezel

7.2 1010 Cover Lock

7.3 1015 Drive Retainer and Bezels

7.4 1020 Information Panel Assembly

7.5 1025 Diskette Drive

7.6 1030 Hard Disk Drive

7.7 1035 Adapters and Adapter Guide

7.8 1040 487SX Processor (extended math capability)
7.9 1045 Power Supply

7.10 1050 Memory Module Kit

7.11 1055 Battery

7.12 1060 System Board

7.13 1065 Adapter Retainer and Ground Assembly
7.14 1070 Rear Bezel

7.15 1075 Drive Support Structure

7.16 1080 Access Cover Fan

7.17 1085 Access Cover Fan Cable

7.18 1090 Option Hardware Trays

7.19 1095 Pedestal
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1005 Cover and Front Bezel

7.1 1005 Cover and Front Bezel

PICTURE 4
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1010 Cover Lock

7.2 1010 Cover Lock

[ Cover and Front Bezel (1005)

PICTURE 5
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1015 Drive Retainer and Bezels

7.3 1015 Drive Retainer and Bezels

[ Cover and Front Bezel (1005)

PICTURE 6
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1020 Information Panel Assembly

.4 1020 Information Panel Assenbly
Cover and Front Bezel (1005)
Drive Retainer and Bezels (1020)

Disconnect any cables necessary for removal.

PICTURE 7
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1025 Diskette Drive

7.5 1025 Diskette Drive
[ Cover and Front Bezel (1005)
[ Drive Retainer and Bezels (1015)

Disconnect any cables necessary for removal.

Notes:

1. You must only install drives designed for this system. Use of drives
not designed for this system could cause interm ittent problems.

2. See "Internal Cables," page 8.4 , for cable connections.

PICTURE 8
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1030 Hard Disk Drive

7.6 1030 Hard Disk Drive

Warning: Improper shipping and handling can result in perman ent loss of
all data and formatting on the hard disk drive. Have the user back up all
information from the hard disk drive.

[ Cover and Front Bezel (1005)
[ Drive Retainer and Bezels (1015)
[ Disconnect any cables necessary for removal.

Notes:

1. The last drive in the chain requires a terminat or.

2. See "Internal Cables," on page 8.4 for cable information.

3. Load the IML image onto the replacement default drive. For more
information, see "IML, POST, and BIOS" in topic 1.2.3

PICTURE 9
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1035 Adapters and Adapter Guide

7.7 1035 Adapters and Adapter Cuide

Note: When replacing the processor board, be sure to pu sh the levers in
toward the expansion slot until they lock in to place.

[l Cover and Front Bezel (1005)

[ Disconnect any cables necessary for removal

Note: Before replacing an adapter or processor board, n ote the slot
location. Install the replacement FRU into the same slot.
Stored configuration information depends on the location of the
adapter. If you must install the replacemen t adapter in a
different location, run the set configuratio n program from the hard
disk drive to reset the system-configuration information.

PICTURE 10
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1040 487SX Processor (extended math capability)

7.8 1040 487SX Processor (extended math capability)

[ Cover and Front Bezel (1005)

[ Adapters and Adapter Guide (1035)

[ Disconnect any cables necessary for removal

Carefully insert the tip of a screwdriver between t he processor and the
connector edge and gent | y twist the screwdriver (around all edges) until

the processor raises up.

When you reinstall the processor, align the beveled corner 1 with the
beveled corner marked on the board.

PICTURE 11
On the 20-MHz board (left), the jumper 2 must be in positions 1 and 2 if a
487SX processor is installed.
Note: A slight gap between the processor and the connec tor is normal.

1 Copyright IBM Corp. 1990, 1991
78-1



~

IBM PS/2 Model 95 XP 486 HMR
1045 Power Supply

.9 1045 Power Supply

Cover and Front Bezel (1005)
Disconnect any cables necessary for removal.

PICTURE 12
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1050 Memory Module Kit

7.10 1050 Menory Module Kit

[ Cover and Front Bezel (1005)

[l Power Supply (1045) (Steps 2 and 3 only)

Notes:

1. If memory is added or removed, run the set conf iguration program from
the hard disk drive to reset the system-configu ration information.

2. If memory is replaced because it failed, the ad vanced diagnostic
memory test must be run or the system will not recognize the

replacement memory.

PICTURE 13
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1055 Battery

7.11 1055 Battery
[ Cover and Front Bezel (1005)
[l Power Supply (1045)
CAUTION:
The lithium battery presents a fire, explosion, or severe burn risk.
not recharge it, disassemble it, heat it above 100° C (212°F), incinerate
it, or expose its cell contents to water. Dispose of the battery as
required by local ordinances or regulations. When replacing the battery,
use only Part No. 33F8354. Use of another battery could result in
ignition or explosion of the battery. Replacement batteries can be
ordered from IBM or IBM Authorized Dealers.
Warning: The battery is located on the system board. Be careful when
removing or replacing the battery. If the battery clip is broken the
system board must be replaced.
Note: If the battery is removed, run the set configurat ion program from

the hard disk drive to reset the system-conf iguration information.

PICTURE 14
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1060 System Board

7.12 1060 System Board

[ Cover and Front Bezel (1005)

[ Adapters and Adapter Guide (1035)

[l Power Supply (1045)

[ Hard Disk Drives (1030) (if necessary)

Disconnect any cables necessary for removal.
Note: When a new system board is installed, run the res

program from the hard disk drive to restore
unique configuration data. Reset the start-

PICTURE 15

tore configuration
time, date, and any
up sequence.
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1065 Adapter Retainer and Ground Assembly

7.13 1065 Adapter Retainer and Ground Assenbly

[ Cover and Front Bezel (1005)

[ Adapters and Adapter Guide (1035)

[l Power Supply (1045)

[l System Board (1060)

[ Disconnect any cables necessary for removal.

Note: Loosen and remove the expansion slot covers befor e removing the

rear bezel.

PICTURE 16
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1070 Rear Bezel

.14 1070 Rear Bezel

Cover and Front Bezel (1005)
Adapters (1035)

Power Supply (1045)

System Board (1060)

Disconnect any cables necessary for removal.

Note: Loosen and remove the expansion slot covers befor e removing the

rear bezel.

PICTURE 17
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1075 Drive Support Structure

7.15 1075 Drive Support Structure

Warning: When removing or replacing the drive support struct ure, be
careful not to bend the ground spring. A damaged ground spring can result
in intermittent noise problems.

[ Cover and Front Bezel (1005)

[ Drive Retainer and Bezels (1015)
[ Diskette Drives (1025)

[ Hard Disk Drives (1030)

[l Power Supply (1045)

[l System Board (1060)

Disconnect any cables necessary for removal.

PICTURE 18
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1080 Access Cover Fan

7.16 1080 Access Cover Fan
The access cover fan is located on the inside of th e system access cover.

[l Cover and Front Bezel (1005)

PICTURE 19
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1085 Access Cover Fan Cable

.17 1085 Access Cover Fan Cable
Cover and Front Bezel (1005)

Power Supply (1045)
Disconnect the fan cable from connector J28 on t he system board.

PICTURE 20
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1090 Option Hardware Trays

7.18 1090 Option Hardware Trays
[ Cover and Front Bezel (1005)
[ Drive Retainer and Bezels (1015)

The option hardware trays contain cables and rails
of option devices. The trays also help to direct a
are installed in the D bays. The trays should rema
options are installed.

Note: The location and quantity of the trays will vary
configuration of the system.

PICTURE 21

needed for installation
ir flow when no options
in in the D bays until

depending on the
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1095 Pedestal

7.19 1095 Pedestal

Note: Pull out on the tabs just far enough to release t he pedestal.

PICTURE 22
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8.0 Locations

Subtopics

8.1 Front View

8.2 Rear View

8.3 Interior View
8.4 Internal Cables
8.5 System Board
8.6 Processor Board

IBM PS/2 Model 95 XP 486 HMR
Locations

1 Copyright IBM Corp. 1990, 1991
8.0-1



IBM PS/2 Model 95 XP 486 HMR
Front View

8.1 Front View

Power switch
Power-good light
Information panel
Serial number
Diskette drive (Bay A)
Diskette drive in-use light
Diskette-eject button
Bay B

Bay E

10 Bay D

11 Bay D1

12 Cover lock.

O©CoO~NOUOD_WNPE

PICTURE 23
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8.2 Rear View

O~NO U WNBE

Expansion slots

Serial port

Parallel port
Pointing-device connector
Keyboard connector
Power-cord connector
Serial number
Voltage-select switch.

IBM PS/2 Model 95 XP 486 HMR
Rear View

PICTURE 24
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Interior View

8.3 Interior View

SCSI adapter

Adapter retainer and ground assembly
Processor board

Access Cover Fan Cable

System board

Power supply

Option device bays

Hard disk drive

Drive retainer

10 Diskette drive.

O©CoO~NOUOD_WNPE

PICTURE 25
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Internal Cables

8.4 Internal Cables

This diagram shows the arrangement of the cables th at connect the various
devices.

Information-panel cable
External-device cable connector
System board

Access Cover Fan

Power supply

Device power cables

Signal cable

Diskette-drive cable.

O~NO UL WNBE

PICTURE 26
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System Board

8.5 System Board

32-bit expansion slots (video extensions J9, J11 )
Processor-board slot

Serial port

Parallel port

J28 connector (access cover fan)
Pointing-device connector
Keyboard connector
Memory-module connectors
Power-supply connector

10 J16 connector (power-on password)
11 Battery connector

12 Diskette-drive cable connector

13 Operator-panel cable connector.

O©CoO~NOUOD_WNPE

PICTURE 27
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Processor Board

8.6 Processor Board

Use the following information to locate the connect ors and jumpers on the
various processor boards, and to identify the purpo se of those connectors
and jumpers.

Note: The locations may vary slightly.

1 Processor connector (all boards).

2 Option Processor connector (25-MHz boards without Cache) is for a 487SX
processor with math capability.

3 Jumper (20-MHz boards). If a 487SX processor (lab eled 487SX) is
installed, the jumper must be in positions 1 and 2. If a 487SX
processor is not installed, the jumper must be in positions 2 and 3
Note: On the 20-MHz board, if a 487SX processor is inst alled, it is in
connector 1.

4 Cache connector (all boards that support Cache).

PICTURE 28
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Grounds

9.0 Grounds

Screws

Expansion slot screws
Chassis ground
Primary ground
Power-cord connector.

abrwWNE

PICTURE 29

Notes:
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