











Upgrading the System

How to Install a Plug-Iin Board

To install a plug-in board in the computer, follow the instructions
listed below.

1. Make sure the computer power is off and the system is
unplugged from an electric outlet.

2. Unlock the cabinet and loosen the back-panel thumbscrews
that secure the cabinet top.

3. Slide the cabinet top forward and lift it away.

4. Loosen the board-retaining screw on the back panel behind
an adapter board expansion slot, if appropriate. Slide the
blanking plate up to remove it.

5. Hold the board by the plastic board guides. Place the board
perpendicular to the main processor board with the
exit-bracket facing the back of the computer.

6. Push in the board using gentle but firm pressure on the top
corners. Make sure the board exit-bracket fits securely
between the cabinet back-panel board guides. Make sure
the data connector on the board fits snugly in the main
processor board expansion slot.

7. Turn the exit-bracket screw clockwise to tighten it, if
required.

8. If there is-an external connector, attach cables for options
located outside the computer cabinet to it. If the connector
has retaining screws, install them.
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Installing Upgrade Memory

The main processor board contains 2 MB of memory. You can
add three random access memory (RAM) modules in 2 MB
increments for a total of 8 MB.

To install the upgrade memory modules, follow the steps listed
below.

1. Read the warnings and cautions at the beginning of this
chapter.

2. Make sure the computer power is off and the system is
unplugged from an electric outlet.

3. Unlock the cabinet and loosen the back-panel thumbscrews
that secure the cabinet top.

4. Slide the cabinet top forward and lift it away.

5. Touch a metallic object to ground yourself before sliding the
board out of its protective container.
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Installing and Removing Drives

This section is divided into several subsections. Check at the
beginning of each subsection for a note about whether it pertains
to the type of drive you are installing.

How to Determine Drive Positions

3> NOTE: Follow instructions in this section for all types of
drives.

A flexible disk drive (drive A) is installed at the top right of the
cabinet. There is a bay for another 3.5-inch drive directly below
(bay 2) and one behind drive A (bay 3).

The chart on the facing page lists possible combinations of
flexible and fixed disk drives and tape drives inside the
computer and recommended locations. Before you work inside
the computer, decide where to place the drive you are installing.

Additional SCSI devices can be installed outside the cabinet.
The physical drive positions shown on the facing page have no

relation to the drive identification (ID) settings discussed in
“How to Prepare the Drive.”
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Installing and Removing Drives

Drive Combinations
Drive Bay 1 | Drive Bay 2 | Drive Bay 3
Flex —
Flex Fixed —
Flex Flex —
Flex Flex Fixed
Flex — | Fixed
Flex Tape | Fixed
Flex Fixed Fixed

Drive Bay 3

Drive Bay 1

Drive Bay 2

Location of the Drive Bays
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Upgrading the System

How to Prepare the Drive
Check the following settings before you install the drive.

B Drive-select jumper (also called the drive address or drive
identification jumper)

B Terminating resistor(s) on SCSI drives

Flexible Disk Drives and Tape Drives

3> NOTE: This section is for installation of a flexible disk drive
or tape drive only. Skip this section if you are installing a
fixed disk drive.

Before you read this section, make sure you have read the
information under “Installing and Removing Drives.”

Skip to “How to Prepare the Cabinet” when you complete
this section.

Always set the jumper or switches at the second setting
depending on the design of the drive.

B Drive Select 1 (DS1) if the settings start at DSO
®  Drive Select 2 (DS2) if the settings start at DS1
The system automatically assigns the appropriate drive address

for each flexible disk drive or tape drive according to the drive’s
position on the cable.
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Installing and Removing Drives

Refer to your drive documentation for specific information on the
drive-select jumper location and procedures for setting jumpers
on that drive. If you cannot position the jumper with your
fingers, use a long-nose pliers or tweezers.

Factory-installed drives are already set on the correct
drive-select jumpers.

EXAMPLE

o
oo

|wlwlwle )
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Example Flexible Disk Drive Address Location
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SCSI drives
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Drive
Identification

3> NOTE: This section is for installation of a SCSI fixed disk

drive only. Skip this section if you are installing a flexible
disk drive or tape drive.

Before you read this section, make sure you have read the
information under “Installing and Removing Drives.”

Follow directions in “How to Prepare the Cabinet” when you
complete this section.

This system can support two internal SCSI drives.

B The factory sets the first fixed disk drive (drive C) in the
system to ID number 00. If you are replacing drive C, set the
new drive ID number to 00.

B Assign the second SCSI drive ID number 06.

B The SCSI adapter board in this system is assigned ID
number 07.

To set the drive ID number, position the jumpers on the drive ID
jumper block as shown in the illustration on the facing page.
The ID number is usually set according to the binary numbering
system.

Refer to your drive documentation for the location of the drive
ID jumper block and how to set jumpers on that particular
jumper block.

If you cannot position the jumper with your fingers, use a
long-nose pliers or tweezer.



Installing and Removing Drives

EXAMPLE

1D
Number

0  (First Device)
1 (Second Device)
2 (Third Device)
3 (Fourth Device)
4 (Fifth Device)
5 (Sixth Device)

6 (Seventh Device)

Example SCSI Drive Identification Jumper Location and Setting
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Upgrading the System
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Use the chart on the facing page to record the ID number you set
for each SCSI device attached to your system.

The factory sets the SCSI controller to ID 07. You can change the
ID number to 06 through the Reference Diskette Configuration
Change utility.

The factory sets the first fixed disk (“boot”) drive to 00. You can
set the ID number of the “boot” drive from 00-06 through the
Change utility. If you change the ID number through the
software, also change the placement of ID jumpers on the drive
to the new number.

Be sure no two SCSI devices are set to the same ID number.
You can also use the Change utility to designate the drive with

the lowest ID as the “boot” drive or choose “no boot device” if the
system has no fixed disk drive.
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SCSI ID TABLE

1D Number Device

00 First Fixed Disk Drive

01

02

03

05

06

07 SCSI Controller
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Terminating
Resistor

The last drive on an internal or external SCSI cable must have
terminating resistor(s) installed.

If more than one drive is attached to an internal or external
SCSI cable, the drive attached to the middle connector must not
have terminating resistor(s) installed.

If internal and external SCSI devices are attached to the
computer, the main processor board must not have terminating
resistors installed.

®  Ifyou replace the factory-installed drive only, leave the
terminating resistor(s) on the new drive.

m Ifyou leave the factory-installed drive in the same drive bay
and add another disk drive, remove the terminating
resistor(s) from the factory-installed drive and leave the
terminating resistor(s) on the new drive.

m Ifthere is no internal SCSI drive and you add an external
disk drive, leave the terminating resistors on the main
processor board and on the new drive.

m Ifthere is an internal SCSI drive and you add an external
disk drive, remove the terminating resistors from the main
processor board and leave the terminating resistors on the
last internal and external drives or devices.

The illustration shows which drives or devices require
terminating resistor(s).

Refer to the documentation packaged with the drive or device for
the location of its terminating resistor(s). Remove the
terminating resistors with a long-nose pliers or tweezers. Save
the terminating resistors in case you change the configuration of
the SCSI devices in your system.
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Main Processor Board

[

T

External SCSI
Data Cable

Last External SCSI Device —
Terminating Resistor Installed

No Termininating Resistors on
Main Processor Board

First Internal SCSI Device —
No Terminating Resistor Installed

Second Internal SCSI Device —
Terminating Resistor Installed

Internal SCSI Data
Cable

Internal and External Fixed Disk Drive Resistor Placement

| ®

It

Main Processor Board

[

Ll
I

Termininating Resistors on
Main Processor Board

First Internal SCSI Device —
No Terminating Resistor Installed

Second Internal SCSi Device —
Terminating Resistor Installed

internal SCSI Data
Cable

NOTE: Terminating resistors should be on only two devices in any
configuration. They should be installed on the devices on the extreme
ends of the SCSI cable. The main processor board is considered a SCSI

device.

Internal Fixed Disk Drive Resistor Placement
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How to Prepare the Cabinet for Installation

4-32

3> NOTE: Follow directions below to install any type of drive.

1.

2.

In the preparation section, you removed the cabinet cover.

Grasp the drive platform by the sides and lift it part way out
of the cabinet. Rest it on top of the power supply.

Remove the power cable from connector J3 on the main
processor board.

Detach the disk drive data cables from the main processor
board.

Put the drive platform on the work surface next to the
system.
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Placement of Disk Drive Cables

Fixed Drive
Data Cable

Drive Platform
Side

Flexible Drive
Data
Connector

Drive Power
Cable
Connector

SCSI Fixed
Drive Connector
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How to Position the Drive

Flexible Disk Drives and Tape Drives
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NOTE: If you are replacing or installing a flexible disk drive
or tape drive, refer to the section below.

When you complete this section, go to the section on “How to
Complete Installation.”

Before you read this section, make sure you have read the
information under “Installing and Removing Drives.”

1. In the preparation section, you removed the cabinet cover,

and placed the drive platform on the work surface. If you
are replacing drive A, remove the existing flexible disk drive
according to the instructions in “How to Remove a Drive.”

Locate the following connectors on the drive you are
installing. Refer to the documentation delivered with the
drive.

s Connector for the data cable

m  Connector for the power cable

If you are replacing drive A, put the new drive in drive bay
1. Rest the drive on the metal tabs that separate drive
bay 1 from drive bay 2.

If you are adding a drive, slide it through the front of the
drive platform into drive bay 2.



Installing and Removing Drives

4. The factory-delivered flexible disk drive data cable supports
two flexible disk drives or a flexible disk drive and a tape
drive. Attach the data cable to the data cable connector on
the new disk drive. You may find it easier to turn the drive
platform on its side to connect the cable to the drive. Be
sure to hold the drive in place and turn the platform
carefully. Return the platform to an upright position.
Tighten the screws for the drives.

Fixed Drive
Power Cable
Connector

Flexible Drive
Power Cable
Connector

Drive Bay 3

Drive Bay 1

Drive Bay 2

Disk Drive
Power Cable

Disk Drive Data

Flexible Disk Drive Cables
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Upgrading the System

SCSI Fixed Disk Drive

I3> NOTE: If you have a SCSI fixed disk drive, refer to the
section below.

When you complete this section, go to the section on “How to
Complete Installation.”

You can add a SCSI fixed disk drive to your system or replace
the existing drive.

1. In the preparation section, you removed the cabinet cover,
and placed the drive platform on the work surface.

2. Locate the following connectors on the disk drive you are
installing. Refer to the documentation delivered with the
drive.

s Connector for the data cable

wm  Connector for the power cable

3. Remove the factory-installed 50-pin SCSI data cable from
the installed drive. Put the cable aside.
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Positioning the SCSI Fixed Disk Drive

Fixed Disk Drive
Data Cable to
Controller Board

Fixed Disk Drive
Power Cable
Connector

Space for
Additional
Drive

(Fixed or Flex)
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4. Position the drive in the cabinet. Make sure the drive circuit
board is facing down. The data cable connector on a drive in
drive bay 2 should face the back of the cabinet. The data
cable connector on a drive in drive bay 3 should face the
front of the cabinet.

If you are adding a second SCSI drive, slide the drive
into drive bay 2. Attach the middle connector on the
new data cable with two drive connectors to the
factory-installed fixed disk drive. Attach the connector
on the end of the cable to the new drive placed in drive
bay 2. Make sure you leave the terminating resistor(s)
on the new drive. Remove the terminating resistors
from the factory-installed fixed disk drive.

If you want the new drive to be the first fixed disk drive,
also called the “boot drive”, replace the factory-installed
drive in drive bay 3 with the new drive. Follow
directions in “How to Remove a Drive”. Place the
factory-installed drive in drive bay 2. Attach the new
drive, with terminating resistor(s) removed, to the
middle connector on the drive cable. Install terminating
resistor(s) on the factory-installed drive and connect it to
the end connector on the new SCSI cable.

If you are replacing the factory-installed fixed disk
drive, remove it from drive bay 3. Follow directions in
“How to Remove a Drive”. Attach the new drive to the
end connector on the factory-installed or new cable.
Make sure the new drive has terminating resistor(s).

5. Rest the SCSI data cable on top of the drive and drive
platform until the drive platform is positioned in the cabinet.



Installing and Removing Drives

How to Complete Installation

[z NOTE: Follow directions listed below for all types of drives.

1. Leave the drive platform on the work surface. Attach the

four-wire power cable to any disk drive you installed or
moved.

2. Align the holes on the side of the drive with the slots on the
disk drive holder. Tighten the drive-retaining screws for the
new disk drive. If you are replacing drive A, position the
screwdriver through the hole in the boxed bracket as shown

below. Screws for the new disk drive are packed in the drive
kit.

Drive Retaining
Screws

Hole in Boxed
Bracket

Drive Connectors and Drive-Retaining Screws
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Upgrading the System

3.

4.

Place the drive platform on top of the power supply.

Attach the four-wire power cable to the drive power cable
connector on the main processor board.

Attach the flexible and fixed disk drive data cables to their
respective connectors on the main processor board. Match
the keys on mating connectors.

Reposition the drive platform in the cabinet. Make sure the
drive platform tabs engage the clips on the cabinet back
panel. Make sure the tabs on the front of the drive platform
are positioned on the outside of the cabinet front panel.



Installing and Removing Drives

Back Panel
Clip

Rear Drive
Platform Tabs

SCSI Fixed
Drive Data
Cable

Front Drive
PlatformTab

Flex Drive
Connector
Drive Power
Cable
Connector

SCSiI Fixed
Drive
Connector

Replacing the Drive Platform
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Upgrading the System

7. Ifyou installed a second flexible disk drive or tape drive,
push out the drive bay cover panel on the front panel of the
computer. Place the cabinet top upside down on a table.
Unsnap the part of the front panel with the hole for the
power button. You may have to pry it loose with a
screwdriver. Remove the drive bay cover and replace the
end part of the panel.

Hole for Power Button

Drive Bay Cover

Removing the Drive Bay Cover
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Installing and Removing Drives

8. If you have no more options to install, replace the cabinet

10.

top; fasten the thumbscrews; relock the cabinet; and
reconnect the power cord.

Run the SETUP Automatic or Change Configuration utility
on the Reference Diskette. Refer to “How to Change the
System Configuration” in Chapter 2.

Format the drive media, if necessary. Refer to your

operating system documentation for how to prepare fixed
disks for your system.
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How to Remove a Drive

4-44

1.

Read the warnings and cautions at the beginning of this
chapter.

Make sure the computer power is off and the system is
unplugged from an electric outlet.

Unlock the cabinet and loosen the back-panel thumbscrews
that secure the cabinet top.

Slide the cabinet top forward and lift it away.

Lift the drive platform part way out of the cabinet. Rest it
on top of the power supply.

Detach the flexible and fixed disk drive data cables from the
main processor board.

Detach the power cable from the drive power cable
connector on the main processor board. Refer to the
illustration below for location of the connectors.
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I~

4

Flex Drive
Connector

Drive Power
Cable
Connector

SCSI Fixed
Drive
Connector

Location of Drive Cable Connectors
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Upgrading the System

8. Put the drive platform on the work surface next to the
system.

9. Disconnect the data cable from the drive you are removing.

10. Disconnect the power cable from the drive you are removing.

11. Remove the drive-retaining screws that go through the drive
holder into the drive you are removing. If you are removing
drive A, place the screwdriver through the hole in the box
bracket into the drive-retaining screw. Refer to the
illustration below for location of the hole and screw.

Fixed Drive Power
Cable Connector

Fixed Drive Data
Cable

Flex Drive Power
Cable Connector

Drive-Retaining Screw

Hole for Screwdriver

Cable Locations and Drive-Retaining Screw Access
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Installing and Removing Drives

12. Remove the drive from the drive platform. If you are
replacing a drive, refer to the section “Installing a Drive.”

13. Reposition the drive platform in the cabinet. Make sure the
drive platform tabs engage the clips on the cabinet back
panel. Make sure the tabs on the front of the drive platform
are positioned on the outside of the cabinet front panel.

14. If you have no more options to install, replace the cabinet
top; fasten the thumbscrews; relock the cabinet; and
reconnect the power cord. Follow instructions in the
“Opening and Closing the Cabinet” section of this chapter.

15. Run the SETUP Automatic or Change Configuration utility
on the Reference Diskette. Refer to the section on “How to
Change the System Configuration” in Chapter 2.
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Technical Data

DIMENSIONS

Width 37.9cm (14.9inches)
Depth 43.3cm (17 inches)

Height 15.0cm (5.9 inches)

Weight with one flexible disk drive
and one fixed disk drive

10.7kg (23.5b)

AIRFLOW AND CIRCULATION
CLEARANCES

Sides 50.8mm (2 inches)

Top 25.4mm (1 inch)

Back 101.6mm (4 inches)
Bottom 6mm (.25 inches)

I3" NOTE: The computer should be installed so that, at a minimum,
the front and the top or back side are free of all restrictions.

Review



Technical Data

other installation environments with a site preparation

specialist.
MAIN PROCESSOR BOARD

Central Processing Unit 386SX-20 microprocessor
Coprocessor 387SX
Random Access Memory

Standard 2 MB*

Upgrade 4,6, or8 MB*
Real-Time Clock/CMOS RAM 4KB™
DMA Channels 8
5> NOTES:

* If an auxialiary device (mouse) is installed, it uses 1 KB
of memory which cannot be used for applications.

** The 4 KB CMOS RAM memory cannot be used for
applications.
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Technical Data

ENVIRONMENTAL REQUIREMENTS

Temperature Range Relative Humidity |Barometric Pressure
Operating 20% to 80% 105 to 69000 Pascals up to
10°C to 40°C (50°F to 104°F) 3002 m (9850 ft)
with 10°C (18°F) change per hour
Derated 10% change per hour
3.3°C (5.9°F) per 1000 m (3280 ft)
between 500m (1640 ft) and
3000m (9850 ft)
Storage 10% to 90% with no Same
-10°C to +50°C (14°F to 122°F) condensation
for three months
15°C (27°F) change per hour
Transit 5% to 95% with no Same
-40°C to +60°C (-40°F to +140°F) condensation

20°C (36°F) change per hour
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Technical Data

POWER REQUIREMENTS
NOMINAL SOURCE |VOLTAGE FREQUENCY MAXTMUM
VOLTAGE RANGE RANGE CURRENT
115 Vac (U.S)) 90 to 137 Vac 47 to 63 Hz 4.0 Aac
230 Vac (International) 180 to 265 Vac 47 to 63 Hz 2.0 Aac

I3 NOTE: Refer to “Safety Instructions” at the beginning of the

manual
for information on the correct power cord to use for your
installation.

STORAGE MEDIA AVAILABLE FROM THE
MANUFACTURER

Flexible Disk Drives

1.44 MB, 3.5-inch

Fixed Disk Drives

44 MB, 100 MB, 3.5-inch SCSI

Tape Drives

80 MB, 3.5-inch, flexible disk drive interface




Technical Data

1/0 INTERFACES
Type Features
Serial Male, 25-pin D-shell, RS 232-C
Parallel Female, 25-pin D-shell, bi-directional, TTL
Keyboard and 6-pin,IBM PS/2-compatible, bi-directional, TTL
Auxiliary
Flexible disk drive | 34-pin industry-standard FDD interface, CMOS
SCSI 50-pin single-ended interface
Internal 2x25 header unshielded
External 2x25 shielded D-Shell

Fused termination power supplied

Keyboard and Auxiliary (Mouse) Connectors

+DATA

RESERVED

GROUND
+5 Vdc
CLOCK

RESERVED

(00000 0|

DA DN



Technical Data

Parallel Port Connector

1 «—»14
STROBE/ |1 O
DATA BITO |2 O O14 | AUTO FEED XT/
DATA BIT1 |3 O O15 | ERROR/
DATA BIT2 |4 O O16 | INIT/
DATA BIT3 [5 O Q17 | SLCT IN/
DATA BIT4 |6 O O18 | GROUND
DATA BIT5 |7 O O19 | GROUND
DATA BIT6 |8 O O20 | GROUND
DATA BIT7 |9 O O21 | GROUND
ACK/ [100 022 | GROUND
BUSY |11 O O23 | GROUND
PE 1120 O24 | GROUND
SLCT 130 025 | GROUND
13¢—25

Serial Port Connector

N
TRANSMIT DATA
RECEIVE DATA
REQUEST TO SEND

1
1
2 NC
3
4
5
DATA SET READY 6
7
8
9
1
1
1

014
O15 | NC
016 | NC
017
018

O
O
O
O
CLEAR TO SEND @) NC
O NC
SIGNAL GROUND O 019 | NC
CARRIER DETECT O 020 | DATA TERMINAL READY
NC O 021 | NC
NC 00O 022 | RING INDICATOR
NC 10 023 | NC
NC 20 024 | NC
NC 130 025 | NC
13¢+—>»25



Technical Data

External SCSI Port Connector

VGA Connector

1 Red

2 Green

3 Blue

4 Reserved
5 Digital Gnd

| «—>26
GND |1 OOC 28
GND (2 OO 27
GND |3 OO0 2
GND (4 OO 2
GND |5 OO0 3
GND 6§ O0O3
GND [7 OO 3
GND 8 OO 33
GND 9 OO0 34
GND 100 O 35
GND 1100 36
OPEN 120 0O 37
open (1300 38
OPEN | 1400 39
GND | 1500 40
GND | 160 0 41
GND 1700 42
GND | 18Q O 43
OND 1900 44
GND (2000 45
GND [2100 46
GND 2200 47
GND [230 O 48
GND |240 0 49
GND (250 O 50

25 «—» 50

DBO/

6 Red RTN

7 Green RTN
8 Blue RTN
9 Plug

10 Digital Gnd

11 Monitor ID 0
12 Monitor ID 1
13 Hsync

14 Vsync

15 Reserved
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Glossary

386SX™

An Intel microprocessor which transmits 16 bits of data and
processes 32 bits of data at a time. It operates in real, virtual
real, and protected modes.

ac

Abbreviation for alternating current. It is usually measured in
Hertz (Hz). The standard ac value in the U.S. is 120 volts (V) at
60 Hz. The standard international ac value is 240 V at 50 Hz.

acronym

A word formed from the first letter or letters of the words in a
name, term, or phrase.

adapter

The interface between the computer main processor board and
peripheral devices. The term also can be used to indicate a
board which acts as an interface. It is also called a plug-in
board, controller board, circuit board.

address

Each accessible location within a device is assigned a number,
which is known as an address. In internal memory, the address
is a specific byte number. In external memory, the address is a
unit number (for example, drive A) and, for disk or diskette
drives, the address may include a track number and a sector
number. Your computer is able to locate data using these
addresses.

G-1



Glossary

G-2

alphanumeric
A character set that contains letters, numbers, and punctuation.

ampere

One ampere (amp) is the basic unit for measuring electrical
current.

application program
A software program that performs a specific job; these programs
include spreadsheets, data bases and word processors.

AsIC

Acronym for application specific integrated circuit. Itis a
computer chip designed to perform a specific function

autoexec.bat

An MS-DOS batch file that automatically executes a set of
commands when you turn on the computer.

automatic head parking

A feature of some fixed disk drives. It automatically moves the
drive read/write heads to an unused track when the computer is
turned off. This is especially important when you are moving
the computer since it reduces the chance of the head contacting
the data area on the disk and damaging it.



Glossary

back up

The process of copying data from one storage medium to another
(i.e., diskette to diskette, or fixed disk to diskette) to prevent
total information loss should the original record be lost or
damaged.

bad sector

A disk sector that does not reliably hold data because of a
problem with the disk or incorrect format parameters.

bad track table

Record of which tracks on the fixed disk are damaged and
cannot hold data.

batch file

An MS-DOS file that contains a series of commands which
execute automatically when the file is called up. The file must
have a .BAT extension.

binary code

A system of numbering which uses only two values, zero and
one. For example, the ASCII letter D is represented as
01000100.

BIOS

Acronym for the Basic Input-Output System. It controls the
interaction of the main processor board and peripheral devices
such as the disk drives, keyboard, and display.

bit (binary digit)

One unit of computer data represented by the characters 0 or 1.
Bits are grouped to form bytes.
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block

A physical unit of data that can be conveniently stored by a
computer on an input or output device. The term is synonymous
with physical record of information.

boot

To load an operating system program into the computer memory.
You can cold-boot the computer by turning it on or warm-boot
the computer by pressing the Ctrl-Alt-Del keys at the same time.

bootable

A disk that has been formatted and contains an operating
system.

buffer

A part of memory which holds information until the computer or
peripheral device is ready to process it.

byte

A group of bits which form a computer-readable unit which
usually represents one character. In your computer, each byte
consists of eight bits.

card

The term used to indicate a board which acts as an interface.
Also called adapter, plug-in board, controller board, circuit board.

central processing unit (CPU)

The computer’s CPU contains the memory, the arithmetic logic
(ALU), and the input/output (I/O) control for the system.
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CGA™

Color Graphics Adapter is a type of display adapter and a
display. CGA supports monochrome, color, text, and graphic
applications.

chip
An integrated circuit etched into the surface of a wafer, or chip,
of silicon. Chips are usually placed in a plastic or ceramic

carrier which has pins to make electrical connections with
controller board circuits.

circuit
A complete electronic path.

circuit board

A card or board which contains printed circuits. The board is
made of an insulating material and components are mounted
and interconnected by the circuit conductors.

CMOS

Acronym for Complementary Metal Oxide Semiconductor. A type
of chip that requires little power. In computers, this chip is often
battery-powered and stores configuration data.

coding

The writing of a list of instructions which causes a computer to
perform specified operations.

command

An instruction which tells the operating system what you want
to do.
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computer system

The equipment and instructions used as a unit to process data.
It includes the central processing unit (CPU), operating system,
and peripheral equipment and programs.

config.sys

A file that tells MS-DOS what parameters are required to run
the system and loads programs called device drivers into
memory. It operates as soon as the computer loads the operating
system.

controller

A group of circuits etched into a board to send signals from the
main processor board to a peripheral. The term also can be used
to indicate a board which acts as an interface. Also called
adapter, plug-in board, controller board, circuit board.

CPU
See central processing unit.

cursor

A moving, sliding, or blinking symbol on a display screen which
indicates where the next character will appear.

crash
A malfunction that brings the system to a halt.
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daisy chain
An adapter interface where the data passes from one peripheral

device to another. Most disk drives are connected in daisy chain
fashion.

data

Any information (letters, numbers, symbols) input to, or output
from, the computer for storage or manipulation.

debug

To detect, trace, and eliminate mistakes in computer programs
or in other software or hardware.

default

A value or option automatically selected by the computer
program when none has been specified.

device driver

A program loaded into memory by the system configuration file,
config.sys, so a particular device can work with the system.

diagnostics

Procedures used to identify and isolate problems within the
computer or its peripherals.

directory

Names of files or groups of files stored on a fixed disk, flexible
diskette, or tape cartridge.
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disk drive

The physical unit that reads and writes data from and to a
flexible diskette or fixed disk.

diskette

A thin, flat, round piece of flexible plastic which is coated with
magnetic material and placed in a paper or plastic casing. Data
is recorded and stored on diskette. Flexible disk, floppy disk,
disk, flexible diskette, floppy diskette, floppy, mini disk are all
common names used to refer to a removable diskette.

DMA

Abbreviation for Direct Memory Access. A circuit which provides
high-speed transfer of data between a device and system
memory.

DOS (MS-DOS)

Microsoft’s Disk Operating System which allows the computer to
store data and work with information in memory.

drive A
The flexible disk drive that holds the “boot” diskette.
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edit
To rearrange, add, and delete data or programmer’s code or
change formats.

EGA™

Enhanced Graphic Adapter is both a type of display adapter and
a display. EGA supports text, color, and graphic applications in
varied resolutions. It can emulate previous graphics modes
including CGA.

electronics

Pertaining to the application of that branch of science which
deals with the motion, emission and behavior of currents of free
electrons, especially in vacuum, gas or photo tubes and special
conductors or semiconductors. Electronics is contrasted with
electricity which pertains to the flow of large currents in wires
only.

EPROM

Acronym for Erasable Programmable Read Only Memory. Data
etched on an EPROM chip can be erased with ultraviolet light
and reprogrammed with special equipment.

erase

To remove data from a medium, leaving the medium available
for recording new data.

error message
A message which tells the user what type of error occurred.
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extension

A one-, two-, or three-letter addition to an MS-DOS file name
generally used to identify what type of data file it is.

G-10

file
A set of related records; the records in a file may be sequenced
according to a key contained in each record.

file name

The name applied to a data file to identify it so that the
computer can locate and recall it from a storage device. It can
have up to 8 letters and a 3 letter extension.

fixed disk

Several thin, flat, circular pieces of rigid plastic or aluminum
coated with a magnetic material for data storage. Fixed disks
store more data than flexible diskettes and cannot be removed
like flexible diskettes.

flexible diskette

A thin, flat, circular piece of flexible plastic coated with a
magnetic material for data storage. Flexible diskettes can be
removed from the drive.

formatted disk(ette)

A disk(ette) on which track and sector control information has
been written by an operating system like MS-DOS.
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function keys

Keys on the keyboard that can be programmed to perform
specific functions.

hard disk
See fixed disk.

hardware

Physical equipment used in data processing. Used with software,
it creates a complete computer system.

head

A device that reads, records, or erases data on a storage
medium, e.g., a small electromagnet used to read, write, or erase
data on a magnetic disk.

head parking

A procedure where the fixed disk drive read/write heads are
moved to an unused track when the computer is turned off. This
is especially important when you are moving the computer since
it reduces the chance of the head contacting the data area on the
disk and damaging it. Disks with automatic head parking do
this automatically.

hexadecimal humber

A whole number in the hexadecimal numeral system (using base
16 notation). A hexadecimal digit can be expressed as any one of
sixteen different characters:

0,1,2,3,4,5,6,7,8,9,a,b,c,d, e, f.
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illegal character

A character or combination of bits which is not accepted as a
valid or known representation by the computer.

indicator

A device which registers a condition in the computer such as an
LED which indicates that the power is on.

initialize
To set counters, switches, and addresses to zero or other starting

values in a computer routine. Also, initialize refers to a method
of preparing a fixed disk. See low-level format.

/0

Abbreviation for input and output. Input is the data received by
the CPU from devices connected to it. Qutput is data sent from
the CPU to other devices.

interface

A common link between two or more electronic devices or
software programs which enables them to transfer information.

interleave

To arrange a sequence of memory addresses or disk sectors to
reduce access time. This allows the system to work efficiently.

interrupt

A mechanism in the computer for reporting changes in the states
of hardware and software resources. These changes cause
current processes to be interrupted so the system can give new
assignments to meet work-load demands.
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jumper

A small mechanical device used to connect/disconnect pairs of
pins on a printed circuit board. Jumper settings control specific
circuit board operations.

kilobyte (KB)

A kilobyte is 1024 bytes. It is commonly abbreviated as K, and
used as a suffix when describing memory size in computers.
Thus, 24K really means a 24 x 1024 = 24,576 byte memory
system.

language

A set of characters, conventions, and rules used to convey
information. COBOL, BASIC, and FORTRAN are some common
computer languages

light-emitting diode (LED)

An electronic device that can emit visible light. LEDs are often
used as indicator lamps.

load

To enter data or programs into storage or working registers of
the computer.
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low-level format

A program that divides the tracks on the fixed disk into sectors.
Low-level format sets the disk interleave factor and identifies
tracks and sectors that are damaged and should not have data
stored on them.

MB
See megabyte.

MCA
See Micro Channel™ Architecture.

MHz
See megahertz.

main processor board

A printed circuit board that contains the central processing unit
and other key elements that form the basis of the computer.

medium

The material on which data is recorded for input into memory.
This includes paper tape, diskettes, disks and magnetic tape.
The plural is media.

megabyte
A unit of information storage. One megabyte equals 1,048,576
bytes.
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megaheriz
A measurement of cycles per second.

memory

Any device which stores data until needed. In a digital
computer, this can include Random Access Memory (RAM) and
Read-Only Memory (ROM) chips or magnetic storage media
(disks and tapes).

memory caching

A method of copying the most recently used information into fast
memory chips for quick access by the CPU.

menu

A list of possible functions the computer can perform or
programs the computer can use. Menu items can be selected by
using the arrow keys, a mouse, or another pointing device.

Micro Channel™

A computer system expansion bus which provides improved
reliability, performance, and ease of option installation.

microprocessor
A central processing unit (CPU) placed on a single chip.

module
A self-contained unit that can be integrated into a system.

multitasking

The ability to run several programs at once.
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operating system
A software program which controls the overall operation of a

computer. Itis available to the computer at all times from a
fixed or flexible disk drive.

operation

An action specified by a computer instruction or high level
language statement.

0S/2 (MS-0S/2)

An operating system developed by Microsoft that supports
simultaneous use of multiple programs.

output

Data transferred from a computer’s internal storage unit to
some storage or output device.

parallel port

A connector for the data cable of an external device using
parallel data transmission. Typically, a printer or plotter uses
the parallel port.

park

A program that sets the read/write head on the fixed disk drive
to an unused cylinder so it won’t damage data when the
computer is moved.
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password

A unique string of characters that a program, computer operator,
or user must supply to meet security requirements before
gaining access to data.

peripheral

A device which is separate from the computer but works with it,
such as a printer, keyboard, or disk drive.

pixel
The smallest unit of video display that is accessible by computer
software.

POS
See Programmable Option Select.

power-on self-test (POST)

A series of diagnostic tests the computer runs to check that basic
components are working properly.

processor

A device or system capable of manipulating data; e.g., CPU
(hardware) or compiler (software). A compiler is sometimes
referred to as a language processor.

processor frequency

The speed at which the processor runs. Normally, the higher the
frequency, the faster the computer processes data.

program

A set of sequenced instructions that direct a computer to perform
particular operations.
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Programmable Option Select

A method of configuring computer hardware in which hardware
switches and jumpers are replaced by programmable registers
controlled by system firmware and software.

RAM
See Random Access Memory.

Random Access Memory.

The type of internal memory of a computer in which data can be
written to, read from, erased, or stored in any order. RAM is
maintained by electrical current and makes up much of the
internal memory.

Read Only Memory

Non-erasable, permanently programmed memory used to store
I/O drivers, interpreters, or special application functions. It is
not possible to write into ROM memory.

Reference Diskette

A flexible diskette containing all files required to set up the
computer and customize it for specific options.

register

A storage area in the central processing unit which holds data of
a specified size and intended for a special purpose.
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restore

Procedure used to recover data from a storage device such as a
tape cartridge and transfer it back to the disk from which it was
originally copied.

ROM
See Read-Only Memory.

root directory

The main directory of a fixed disk or flexible diskette. It is
created by formatting the disk(ette).

routine

A set of machine instructions for carrying out a specific
processing operation. Sometimes used as a synonym for
program.

scroll

To roll lines up or down a display screen to review text or
information. Most screens display 25 lines at a time; scrolling is
useful in viewing large files of information.

Scsi
See Small Computer System Interface.

sector
A section of one track on a disk surface.
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serial port

A connector for the data cable of an external device using serial
data transmission. Typically, a printer or modem uses the serial
port.

Small Computer System Interface

A high performance interface that distributes data among
peripherals independent of the computer. SCSI permits efficient
use of the computer.

software

Programs that control the operation of the computer. Software
programs are read into the computer memory from diskette.

source diskette

A diskette that holds information to be copied to another (target)
diskette.

storage capacity

The amount of data a storage device can hold. Frequently
defined in terms of computer words, bytes, or characters.

strapping
Setting switches or jumpers to enable or disable certain system
features.

streaming tape drive

A tape drive which backs up information as quickly as the fixed
disk can transmit it. It is also called a streamer tape drive.

subdirectory
A directory for programs stored inside another directory.
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system
See computer system.

system prompt

The symbol that appears on the display screen to show that the
computer is waiting for an action from the user.

target diskette
A diskette that receives data copied from the source diskette.

tracks

A series of concentric magnetic rings on a disk or diskette. Data
can be be written to or read from the tracks by the read-write
head.

update
To incorporate new data into a file.

utility routines

Software used to perform some frequently required process in
the operation of a computer system.
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variable
A quantity that can assume any of a given set of values.

verify

To determine whether an operation has been accomplished
accurately or to check if data is valid.

VGA™

Video Graphics Array is both a type of display adapter and a
display. It is an analog display which supports text, color, and
graphic applications in a variety of resolutions.
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write

The process of copying data from the computer to a storage or
output device.

write-inhibit tab
Tape or tab which covers the write-enable notch on a diskette to
prevent changing the data already on the diskette.

write-protect

A form of memory protection where a computer program can
read data from any area in memory or on a flexible diskette but
cannot record data on the protected area.
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386SX Processor, 1-10
387SX Coprocessor, 4-6

Adapter boards
cables, 4-18
error messages, 3-7, 3-13, 3-18
expansion slots for, 4-10, 4-11
installation, 4-10, 4-11, 4-14, 4-15
removal, 4-16, 4-17

Adapter description files (ADF)
installation, 2-32 - 2-35
on Reference Diskette, 2-1, 2-32
provided with system, 2-1, 2-32
use, 1-11, 2-1
view, 2 -29, 2-31

Airflow clearances, A-1

Alt-K combination, 2-24

ansi.sys, 2-49

Automatic configuration, 2-34, 2-36 - 2-38

Auxiliary device connector, 1-4, 1-5, A-5

Back panel features, 1-4, 1-5

Backup Reference Diskette, 2-3

Backup Configuration files, 2-42, 2-43

Battery (see RTC/battery module)

Battery-maintained memory, 2-26 - 2-28, 2-42, 2-44, 3-16, 3-17, 3-32, 3-33
Boot messages, 1-7, 3-35, 3-36
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Cabinet
disassembly, 4-4
features, 1-2 - 1-5
reassembly, 4-4
cables, 4-18, 4-24, 4-30 - 4-41
Card, Installation, v
Care, system, i-iv
Change configuration utility, 2-39 - 2-41
config.sys, 2-49
Configuration utility
automatic, 2-36 - 2-38
backup , 2-42, 2-43
change, 2-39 - 2-41
features, 2-5
installation, 2-32 - 2-35
restore, 2-44,2-45
view, 2-29 - 2-31
when to use, 2-4, 2-28
Connectors
auxiliary device(mouse), 1-4, 1-5, A-5
keyboard, 1-4,1-5, A-5
parallel, 1-4,1-5, A-6
power cable, 1-4, 1-5
SCSI, 1-4,1-5, A-7
serial, 14, 1-5, A-6
VGA, 1-4,1-5,A-7
Controller board (see adapter board)
Coprocessor
error messages, 3-19
installation, 4-1,4-6 - 4- 8
Copy
adapter description files, 2-32 - 2-35
Reference Diskette, 2-3, 2-5
operating system, 1-8
system configuration, 2-42, 2-43
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CMOS, ( Complementary metal oxide semi conductor), 3-19
CPU (See 386SX Processor)

Data cables, 4-18, 4-24,4-30 - 4-41
Date-setting utility, 2-5, 2-8, 2-9
Device drivers, VGA, 2-47, 2-54, 2-55
Diagnostics (see User Diagnostics)
Dimensions, A-1
Disk drive (see flexible disk drive or fixed disk drive)
Diskettes
high density, 1-9
regular density, 1-9
write-protect, 1-9
Display modes, 2-51, 2-53

Environmental requirements, A-3
Error
codes, 3-11-3-36
log, 3-48
messages, 3-1,3-11 - 3-40, 3-46
Expansion slots on the main processor board, 4-10,4-11
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Fan vents, 1-4, 1-5

Features
back panel, 1-4, 1-5
front panel, 1-2, 1-3
keyboard speed, 1-10
Micro Channel-compatible bus, 1-10
processor, 1-10
Programmable Option Select, 1-11
SCSI controller, 1-11
SCSI fixed disk drives, 1-11
VGA, 1-11

File Copy utility, 2-5, 2-33 - 2-35

Fixed disk drives (SCSI)
description, 1-11
error messages, 3-26 - 3-28, 3-30, 3-36, 3-40
identification jumpers, 4-26 - 4-29
installation, 4-22, 4-26,4-43
location,1-2, 1-3,
preparation, 4-26
options, 4-1
removal, 4-44 - 4-49
replacement, 4-26, 4-33,4-36 - 4-43
terminating resistors, 4-30, 4-31
troubleshooting, 3-6

Flexible disk drive
error messages, 3-24, 3-25, 3-35,
installation, 4-22, 4-23,4-32 - 4-35,4-39 - 4-43
jumper settings, 4-24, 4-25
location, 1-2, 1 -3
preparation, 4-24, 4-25
options, 4-1
removal, 4-44 - 4-47
replacement, 4-26, 4-30, 4-34, 4-35,4-39 - 4-43
troubleshooting, 3-5
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Flexible diskettes, formatting, 1-9
Front panel features, 1-2,1-3

Graphics modes, 2-47, 2-51, 2-53

high_res.sys, 2-1, 2-49, 2-50

Identification jumper, SCSI drive, 4-26
In-line pin connectors, 4-18

Initialize Fixed Disk utility, 3-47
Installation instructions, v

Interrupt messages, 3-12, 3-14, 3-38
Interrupt sharing, 2-38

I/O (Input/Output) card (see adapter board)

Keyboard
connector, 1-4, 1-5, A-5
error messages, 3-4, 3-23, 3-24
lock, 2-24
speed, 1-10, 2-26, 2-27
troubleshooting, 3-4
Keyboard password
function, 2-18
installation, 2-19-2-22
memory resident, 2-24



Index

removal, 2-25

use, 2-23
Keylock, location, 1-2, 1-3
kp.com,2-2,2-19, 2-22
KP, 2-22,2-23

LED lights, 1-2, 1-3
Level 0 Diagnostics, 1-6, 1-7, 3-9, 3-10

Main Menu, Reference Diskette, 2-5
Main processor board
expansion slots, 4-10, 4-11
failure messages, 3-12, 3-13, 3-15, 3-20 - 3-22, 3-25, 3-32, 3-34, 3-37, 3-38
technical information, A-2
Memory
configuration, 4-19 ‘
errors, 3-13, 3-17, 3-20 - 3-22, 3-29, 3-32, 3-33, 3-37
installation, 4-19 - 4-21
Micro Channel-compatible bus, 1-10
Mouse
connector, 1-4, 1-5, A-5
errors, 3-33, 3-34
MVGA
commands, 2-53
device drivers, 2-50
display, 2-51
function, 2-1, 2-47
installation, 2-48, 2-49
utility, 2-47
use, 2-50 - 2-53
mvga.exe, 2-1, 2-49
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Network Server Mode, 2-15 - 2-17

Operating systems
installation, 1-8
multiple, 1-8
Option controller board (see plug-in board)
Options
available, 4-1
safety rules, 4-1 - 4-3
Order of installation, vi, vii

Parallel connector, 1-4, 1-5, 3-25, A-6

Password messages, 3- 39

Password utility, 2-10 - 2-25

Placement, disk drives, 4-22,4-23

Plug- in boards (see also adapter boards
cutouts, 1-5
installation, 4-14, 4-15
removal, 4-16, 4-17

Pointing device (see mouse)

POS (see Programmable Option Select)

POST
beep pattern, 1-6
description, 1-6, 1-7, 3-9, 3-10
error s, 1-6, 3-11 - 3-40
Power

cable connector, 1-4, 1-5
LED, 1-2,1-3
troubleshooting, 3-3
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requirements, A-4
Power-on diagnostics (see POST)
Power-on password

caution, 2-11

changing, 2- 14

for keyboard password, 2-23

for Network Server Mode, 2-15 - 2-17

function, 2-10

installation, 2-12, 2-13
Power-On Self-Test (see POST)
Printer, troubleshooting, 3-7
Processor, 1-10
Programmable Option Select, 1- 11
Prompt, 3-3

Random Access Memory (RAM), 3-20 - 3-22, 3-29, 3-32, 3-37
Read-Only Memory (ROM), 3-15
Readme file, 2-54, 2-55
Real-time clock, (see RTC/battery module)
Reference Diskette
Backup utility, 2-42,2-43
Configuration menu, 2-5
contents, 2-1,2-2
copying, 2-3
Date and time utility, 2-8, 2-9
Main menu, 2-5
Password utilities, 2-10 - 2-25
Restore utility, 2-44,2-45
SETUP menus, 2-6,2-7
SETUP utility, 2-4, 2-5
Utilities Menu, 2-5
Restore configuration utility, 2-44, 2-45
Ribbon cables, 4-18
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RTC/battery module, 2-28, 3-16, 3-17, 3-32, 3-33

Safety
general, i - 1iv,
in system operation, 1-12, 1-13
installing options, 4-2, 4-3
SCSI disk drive (also see fixed disk drive)
connector, 1-4, 1-5, A-7
controller, 1-11
installation, 4-22,4-23,4-26 - 4-33,4-36 - 4-43
terminating resistors, 4-30, 4-31
Serial connector, 1-4, 1-5, A-6
SETUP utility, 1-6, 1-11, 2-1-2-45
setup.exe, 2-1
SIMM (single in-line memory module, see memory)
Small Computer System Interface (see SCSI disk drive))
Special features, 1-10, 1-11
Start-up error messages, 3-35, 3-36
System board (see MPB)
System configuration
backing up, 2-42,2-43
changing, 2-39 - 2-41
changing automatically, 2-34, 2-36 - 2-38
menu, 2-5
restoring, 2-44,2-45
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Tape drive, 4-1,4-22 - 4-25, 4-32 - 4-35, 4-39 - 4- 43
Terminating resistor, SCSI disk drive, 4-30, 4-31
Time-setting

errors related to, 3-16, 3-17

utility, 2-8, 2-9
Troubleshooting, 3-1 - 3-8

Upgrade memory (see memory)

User Diagnostics
error log, 3-48
error messages, 3-11, 3-46
Initialize Fixed Disk utility, 3-47
menu options, 3-44
use, 3-41 - 3-43
utilities, 3-46

Utilities menu

Reference Diskette, 2-5
User Diagnostics diskette, 3-47
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VGA (Video Graphics Array)
connector, 1-4, 1-5, A-7
compatibility, 2-46
controller , 1-11, 2-46
device drivers, 2-2, 2-47, 2-54, 2-55
directory, 2-2
video modes, 2-47,2-51, 2-53

Watchdog timer, 3-14
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