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P r e f a c e

The System 3000 Model 3333 User*s Manual is a
comprehensive, easy-to-use guide for your computer.
The user’s manual is intended for intermediate and
experienced computer users and for system
a d m i n i s t r a t o r s .

The Model 3333 computer is shipped ready for use
out of box with the actual version of the MS-DOS®
operating system. However, this manual does not
include information on MS-DOS®, or Microsoft®
Windows™, or any operating system. Though online
help is provided, novice users may want to get
additional help from some of the commercially
available computer training guides for beginners.

The following overview shows where to find the
directions for your desired operations. If you need
more specific Erections, consult the index at the end
of the manual.
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Overv iew

System 3000 Model 3333
U s e r ’ s M a n u a l

How to assemble the hardware

Positions and functions of the controls and connectors

How to check the system configuration

How to note configuration changes with the SETUP
r o u t i n e

How to start the operating system

Installing the System

Selecting and using diskettes

Troubleshooting

Operating the system safely
Replacing the battery

Using the System

How to use the utility programs on the Support
D i s k e t t e sUsing Support Software

How to install optional components to your PC
Instaliing Options

How to change the switch setting if you are not using
the PC in the standard configuration Technical dataSwitches and Technical Data
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Introducing the Model 3333

The System 3000 Model 3333 is apowerful Personal
Computer, with arich range of features that allows
the system to be configured to meet awide range of
requirements.

All versions of this system are built into acompact
cabinet with the following provisions.
●Connectors for two serial devices, one parallel

device, PS/2 mouse, PS/2 keyboard, and VGA
m o n i t o r .

●Connector for memory cache board
●Three user accessible and two non accessible

drive bays
●3 . 5 - i n c h fl e x i b l e d i s k d r i v e

●Six AT compatible expansion slots
Two slots are combination slots with VESA video
extens ion.

●Four sockets for memory

All models can be ordered with avariety of Intel
80486 processors.
●	 i486 SX, 25 MHz or 33 MHz processor clock

frequency
●	 i486 DX, 33 MHz processor clock frequency
●	 1486DX/2,50 MHz or 66 MHz processor clock

frequency.
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All models contain aswitchable power supply, and
meet all major emision and safety standards. Simply
ensure that you are using alocally approved power
cable and your system may be installed worldwide.
For ease of entry, awide range of language specific
keyboards is available.

All systems are delivered with MS-DOS
pre-installed. Certain models are provided with a
mouse, and with MS Windows pre-installed.
Acomprehensive range of device drivers is provided
to help you configure the system to your exact
requirements.

To protect your investment, the system is provided
with password protection, acabinet lock, and for
additional security, provision for apadlock.
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Certain combinations of the features are built in
during manufacturing to configure your system that
it exactly meets your requirements.
Many of the features offered with this system are
also available as kits for self installation after
delivery of the system. Thus you can protect your
investment by enhancing your system, as and when
your requirements demand new or more powerful
f e a t u r e s .

The following table lists some of the recommended
optional equipment and kits.
See your supplier or sales representative for details
and acomplete list of optional equipment.

F e a t u r e s / K i t s
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Video display, 14 inch enhanced VGA, mono /color
Video display. 15 inch enhanced VGA, mono /color
SVGA Graphics adapter. 512 KB /1 MB video RAM.
1024x768
Windows Graphics adapter 1MB video RAM, 1024x768
Work Station adapter 1MB /2MB video RAM,
1280x1024

VGA Controllers

Auxiliary Pointing
Devices (Mouse)

Serial mouse. Attaches to serial port.
PS/2 mouse. Attaches to the mouse port
4MB Memory board (SIMM

16 MB Memory board (SIMM
64 KB Cache memory board

256 KB Cache memory board

Memory

SCSI Host adapter board
Communication
Network

NCR Token ring adapter
Intel Etherexpress adapter

Processw Upgrade Intel OverDrive™
80 MB Fixed disk drive, IDE/AT

120 MB Fixed disk drive, IDE/AT
160 MB Fixed disk drive, IDE/AT
240 MB Fixed disk drive. IDE/AT
340 MB Fixed disk drive, IDE/AT
520 MB Fixed disk drive. IDE/AT

Fixed Disk Drives

240 MB Fixed disk drive, SCSI
535 MB Fixed disk drive, SCSI

1GB Fixed disk drive. SCSI
Flexible IKsk Drives 1.44 MB 3.5-inch Flexible diskette drive

2.88 MB 3.5-inch Flexible diskette drive
1.2 MB 5.25-inch Flexible diskette drive

Cassette Tape
Drives

525 MB SCSI Cassette Tape Drive
240 MB Cassette Tape Drive, flex disk interface

CD-ROM Drives 600 MB CD-ROM drive, SCSI
Token ring adapter cable
Parallel printer cable
Serial printer cable
RS-232C communication cable
Dual 9-pin serial cable
Dual 25-pin serial cable

Cables
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Federal Communications Commission (FCC)
Radio Frequency Interference Statement

I n f o r m a t i o n t o U s e r
This equipment has been tested and found to complv with the limits for a
Class Bdigital device, pursuant to Part 15 of the FCC Rules.These limits
sure designed to provide reasonable protection against harmful

terference in ar^idential installation. This equipment generates, uses
id can radiate radio frequency energy and, if not installed and used in

accordance with the instructions, may cause harmful interference to
ramo communication. However, there is no guarantee that interference
mil not occur in aparticular installation. Iithis equipment does cause
^rmful interference to radio of television reception, which can be
determined by turmng the equipment off and on, the user is encouraged
to try to correct the interference by one or more of the following measures:
●Reorient or relocate the receiving antenna
●Increase the separation between the equipment and receiver
●Connect the equipment into an outlet on acircuit different from that

to which the receiver is connected
●Consult the dealer or an experienced radio/TV technician for help

C a u t i o n
NCR Corporation (NCR) is not responsible for any radio or television
interfi^ence caused by unauthorized modifications of this equipment ..
the substitution or attachment of connecting cables and equipment otherthan those specified by NCR. Such unauthorized modifications,
substitutions, orattacnments may void the user’s authority to operate
the equipment. The correction of interferences caused by such
unauthonzed inodifications, substitutions, or attachments wiU be the
responsibility of the user.

Use only shielded data cables with this system.

m
a n

o r

Declaration of Conformity according to
E N 4 5 0 1 4

Supplier: NCR GmbH, Ulmer Strasse 160,
8900 Augsburg, Germany

NCR GmbH declares that the Personal Computer NCR 3333 conforms to
the following specifications.
●Safety: EN 60950
●EMC: EN 55022 Class B, and EN 50082-1

Augsburg, 30 March 1993 E . S a n d e r
Development
Entry Level Business Unit
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Canadian Department of Communications
S t a t e m e n t

This digital apparatus does not exceed the Class Blinuts for radio noise
emissions from digital apparatus set out in the Radio Interference
Regulations of the Canadian Department of Communications.
Le present appareil num6rique n’4met pas de bruits radio6lectriques
ddpassant les limites applicables aux appareils num6nques de la classe
prescrites dans le lUglement sur le brouillage radio61ectnque Edictsfe minist^re des Communications du Canada.

B
p a r

V C C I - J a p a n

s s i ^ ^ m s ^ ( v c G n m i z j e ^ L x n o i i ' o

® iaS l§«S<C(aEo-CELV ' l x9 l&V 'S : LTTSV 'o
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I M P O R T A N T
S A F E T Y I N S T R U C T I O N S
1 Read all of these instructions.

Save these instructions for later use.

Follow all warnings and instructions marked on the
product.
Unplug this product from the wall outlet before
cleaning. Do not use liauid cleaners or aerosol
cleaners. Use adamp cloth for cleaning.

2

3

4

5 Do not use this product near water.
Do not place this product on an unstable cart, stand,
or table. The product may fall, causing serious damage
to the product.
Slots and openings in the cabinet and the back or
bottom are provided for ventilation: to ensure reliable
operation of the product and to protect it from
overheating, these opening must not be blocked or
covered. The openings should never be blocked by
placing the product on abed, sofa, rug, or other
similar surface. This product should never be placed
near or over aradiator or heat register. This product
should not be placed in abuilt-in installation unless
proper ventilation is provided.
This product should be operated from the type of
power source indicated on the marking labef If you
are not sure of the type of power available, consult
your dealer or local power company.
This product is equipped with a3-wire grounding-type
plug, aplug having athird (grounding) pin. This plug
will only fit into agroimding-type power outlet. Tliis i:
asafety feature. If you are imable to insert the plug
into the outlet, contact your electrician to replace
obsolete outlet. Do not defeat the purpose of the
grounding-type plug.

6

7

8

9

I S

y o u r
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Do not allow anything to rest on the power cord. Do
not locate this product where persons will walk on the
cord .

If an extension cord is used with this product, make
siu-e that the total of the ampere ratings on the
products plugged into the extension cord do not exceed
the extension cord ampere rating. Also, make sure
that the total of all products plugged into the wall
outlet does not exceed 15 amperes.

Never push objects of any kind into this product
through the cabinet slots, as they may touch
dangerous voltage points or short out parts; that could

ult in arisk of fire or electric shock. Never spill
liquid of any kind on the product.

10

11

12

r e s

Except as explained elsewhere in this manual, do not
attempt to service this product yourself. Opening or
removing those covers that are marked "Do Not
Remove'̂ may expose you to dangerous voltage points
or other risks. Refer £dl servicing in those
compartments to service personnel.
Unplug this product from the wall outlet and refer
servicing to qualified service personnel under the
following conditions.

When the power cord or plug is damaged or frayed.
If liquid has been spilled into the product.
If the product has been exposed to rain or water.
If the product does not operate normally when the
operating instructions are followed. Adjust only those
controls that are covered by the operating
instructions, since improper ac^ustment of other
controls may result in damage and will often require
extensive work by aqualified technician to restore the
product to normal operation.
If the product has been dropped or the cabinet has
been damaged.
If the product exhibits adistinct change in
performance, indicating aneed for service.

1 3

1 4
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Installing the System

■ 1 1

Overv iew

Installing the System
Information on how to position the computer and
how to connect the keyboard and the display.Assembling the Hardware

Information on the position and functions of the
controls and connectors.What are the Controls ?

What to consider before you start operating your
computer for the first time.Starting the System

How to make acopy of the system configuration data.
Noting the System
Configuration

How to set your system configuration exactly.
Setup

Basic information on how to configure the operating
Loading the Operating System system.

Additional help for software installation.
Application Software

Hints for customizing the system's memory.
Memory Background
In fo rmat ion
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Installing the System
Assembling the Hardware

Assembling the Hardware
Before starting to assemble the system, make sure
that you have all the parts.

Keep the packing material. It will be usefial if you
wish to move the system later.

Check the Parts

Model 3333 computer
power cable

support software
artd diagnostic
diskettes

VGA display with
power cable and data cable

keys and
adhesive feet

o )
>

keyboarduser's manual
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Installing the System
Assembling the Hardware

When selecting asuitable location for your computer,
you should consider the following hints.

Avoid extreme temperatures as well as excessive
humidity, dust, and direct sunlight.
Provide sufficient working space around the
compu te r.

Always keep the air circulation vents free and not too
close to the wall.

Avoid installing the computer into any type of
enclosure. For reliable operation, the system needs
fi-ee air circulation.

An adequate number of wall outlets (installed
according to local regulations) should be available for
properly connecting the computer and any additional
units you may wish to attach.

Connect radio or TV receivers to adifferent power
circuit than the computer.

Make sure that the wall outlet is easily accessible,
and as close as possible to the system.

Make sure that the on/off switch is easily accessible.

Positioning the
Computer
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Installing the System
Assembling the Hardware

You may operate your computer in the tower
orientation or in the desktop orientation.

Attach the self-adhesive feet only if you operate your
computer in the desktop orientation. Do not use the
feet when you are operating your computer in the
tower or ien ta t ion .

towe r
orientation Ss

desktop orientation
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Installing the System
Assembling the Hardware

Connecting the
Keyboard, aMouse,
a n d a P r i n t e r

● I

printer data cable
parallel printer

' / r - »

Connect the keyboard to the computer. Also connect
your printer and your mouse, if available.
Notes for connecting aprinter.

Be sure that the printer is turned off.

Connect the D>shaped printer data cable
connector to the appropriate connector on the
computer back panel.

Tighten the holding screws.

Plug the printer power cable into aproperly
grounded wall outlet.

1

2

3

4
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Installing the System
Assembling the Hardware

Connecting the
Display

8

“I
i

m

I

video data cable
0

display power cable

Connect the video data cable to the computer.

2Tnst^^^ the display power cable to connect your
display to aproperly grounded wall outlet.

1
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Installing the System
Assembling the Hardware

Connecting the
Power Cable

voltage selection switch

computer power cable

1Check that the voltage selection switch is set
correctly for the local electrical supply.
115 for nominal voltages between 100 Vac and
125 Vac. This is the standard setting for U.S.A.
230 for nominal voltages between 220 Vac and
2 4 0 Va c .

C a u t i o n Operating the computer with the wrong voltage
selection setting can seriously damage the
compu te r.

2Connect the power cable to the computer and the
other end into aproperly grounded wall outlet.
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Installing the System
What are the Controls?

What are the Controls ?

P o w e r S w i t c h
Front Panel Controls ●Push the power switch in to switch on.

●Press the power switch again and release it to
switch ofif.

Computer Power Lamp
The green LED lights when the computer is on.

Fixed Disk Activity Lamp
The amber LED lights when the fixed disk drive is
operating.
Note: The lamp does not light when aSCSI fixed
disk drive is operating.

Disket te E ject But ton
To remove adiskette, push on the eject button. The
diskette partially pops out.
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Installing the System
What are the Controls?

power switch

computer power lamp

fixed disk activity lamp

diskette eject button
5.25-inch drive

©■

flexible disk activity lamp
5.25-inch drive

diskette eject button
3.5-inch drive

e

flexible disk activity lamp
3.5-inch drive

user-accessible drive bays
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Installing the System
What are the Controls?

Back Panel Controls
a n d C o n n e c t o r s

system lock

keyboard

m o u s e

parallel interface
(centronics) voltage

selection
switch

serial interface
COM2

serial interface
COM1 __ padlock

securing
video data point

option adapter board
cutouts

computer
power0
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Installing the System
What are the Controls?

Vol tage Select ion Swi tch
Match the switch setting with the voltage rating of
the electrical outlet, 115 Vac or 230 Vac.

P a r a l l e l I / F C o n n e c t o r
Connector for Parallel Port 1(LPTl, 378h-37Fh). Use
to connect the signal cable of aparallel printer or any
other parallel (Centronics) device.

S e r i a l 2 C o n n e c t o r
9-pin connector for Serial Port 2(COM2, 2F8h-2FFh)
Use to connect the signal cable of aserial (RS-232C)
printer, or any other RS-232C device.

S e r i a l 1 C o n n e c t o r
9-pin connector for Serial Port 1(COMl, 3F8h-3FFh)
Use to connect the signal cable of aserial (RS-232C)
printer, or any other RS-232C device.

Caution Make sure that your serial device cable transfers
data between corresponding pins on your serial
device connector and the computer’s serial connector.
The appendix "Switches and Technical Data" gives
the pin/signal assignment for the computer’s serial
c o n n e c t o r s .
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Installing the System
What are the Controls?

System Lock
Prevents removal of the computer cabinet cover.

The computer is unlocked on delivery.

Keep the computer cabinet locked to prevent
unauthorized access to the system.

Locked

Unlocked

V i d e o D a t a C o n n e c t o r
Use to connect the data cable of your VGA display.

M o u s e C o n n e c t o r
Use to connect aPS/2- type mouse.

Pad lock Secur ing Po in t
Use to physically secure your computer to its place
to prevent imauthorized moving or removal.

Model 3333 User’s Manual1.12



Installing the System
Starting the System

Starting the System

Perform the following steps before you start
operating your computer for the first time.

C a u t i o n Check the voltage selection switch again before
you switch on. Operating the computer with the
wrong voltage selection setting can seriously
damage the computer.

Note the system configuration, as described in
the following section "Noting the System
Configuration." Thus you identify the type
number of your fixed disk drive and you get
copy of the default system configuration data for
future reference.

Install additional hardware options, if you have
any. Some examples of options are acoprocessor,
communication adapters, additional drives, and
additional memory. Refer to
Chapter 4"Installing Options."
Run SETUP, as described in this Chapter in
'Setup," and set the system configuration exactly
to your requirements.

Do one of the following activities.
●Load your operating system. Refer to the

section "Starting the Operating System" in
this Chapter.

●Read Chapter 2"Using the System."
●Use the software explained in

Chapter 3"Using Support Software"
to make your system more useful.

1

a

2

3

4
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Installing the System
Noting the System Configuration

Noting the System
Configuration

In the CMOS RAM the system stores important
information about the exact configuration of your
system. Before proceeding further, you should copy
this information into these pages. To do so, use the
following procedure.
1Switch on the display.

2Switch on the computer.
The computer automatically performs some
internal tests. Adisplay message in the top left
corner shows the completed tests.

3Be prepared to press the FI function key when
you are prompted to do so. Watch for the message
HQCBGABD

4The next message to appear is
EBBSS <E1> IF BATOHUC SSTOP IS EBSIBS)

Press the function key F1 immediately.
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Installing the System
Noting the System Configuration

5The system will complete the automatic internal
tests. Then it will display the first Setup screen.
It may happen that you are too late in pressing
the FI key, and the Setup screen is not displayed.
If this happens, switch off and start again.

6Copy the Osrxsnt Settings data from this screen
into the "Your Setting" column of the Figure
be low.

Parameter Your Setting
Date

Time

Rexible Disk A:

Rexible Disk B:

Fixed disk C:

Fixed disk D:

Extended memory size
Primary display
Screen width

Monitor type
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Installing the System
Noting the System Configuration

7When you have copied the data, press the
function key F2 to display the second Setup
s c r e e n .

Copy the Current data from this screen into the
'Your Setting" column of the following Figure.

Factory Default Your SettingParameter
YesFlex Disk Interface:
YesAT-Drive Interface:
FastAT-Bus Speed:
LPT1Parallel Port:
COM1Serial Portt:
COM2Serial Port 2:
Yes486 Internal Cache:

Second Level Cache:
BlOSCacheable:

NoParallel Bidirect.
YesShadow Video BIOS:

Shadow C8000-CBFFF

Shadow CCOOO ●CFFFF
Shadow D0000-D3FFF
Shadow D4000 ~D7FFF
Shadow D8000 ●DBFFF
Shadow DCOOO-DFFFF
Shadow EOOOO ●EFFFF

No

No

No

No

No
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8When you have copied the screen data, press the
Esc key to exit the Setup procedure.
To learn more about the Setup procedure and
how to make changes to it, refer to "Setup."
However, note the current configuration, as
described above, before attempting to make any
changes either to the hardware or to the Setup
procedure.
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Setup

Use this procedure to store data about the system
configuration. During the assembly of the hardware,
you used this procedure to determine the exact
configuration of the system. The following
description provides information on how to make
changes to SETUP when required.
Run SETUP i f

●you want to check the system configuration or
date and time setting of the system

●you have changed the features of the system
●the battery requires replacing or has been

exchanged
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Switch on the display and the computer.
You do not need adiskette to run SETUP.

Be prepared to press the F1 key immediately when
you are prompted to do so.

The system runs several internal tests, called
Power-On Diagnostic routines.

After the message
_KEXBOMO

the screen displays
B(ESS <n> IF HAFaDHARS SEOJB IS CBSIBa)

Press the FI function key now to start the SETUP
routine, display the SETUP screen, and proceed with
the program.

How to rim SETUP

When you have defined and enabled passwords, you
need the master password to access SETUP. On the
prompt

B i t e r M a s t e r F a s s w o z d :

type in the master password and press Enter.

The illustration on the next page shows the first
SETUP screen.
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New Set t ingsC u r r e n t S e t t i n g s
0 3 - 1 7 - 1 9 9 3
■^ : 4 1 : 2 7
1 . 4 4 m , 3 . 5
l i o t i n s t a l l e d
T k u t a n a t i c
H o t i n s t a l l e d
"3072 KB

graphics diq>lay
* ^ 0 o o l u m s

D e v i c e

Date	
Time	
F l p a c i m e d i s k a :
Flaxihle Didc B:	
Fuoad disk C:	
F i x e d d i s k D :
Extended memory Size
Primary display
Screen widm	
Monitor t^pe	

1

f t

Format for mtiy of date:
M M - E O - m Y

(E)ate will be set imonediately)

2 D a t e

F2 Software Controlled Registers
ESC Exit without changes
END Save the changes and exit

t M o f v e a s e l e c t i o n
iMove down aselectLcs i
JEnter the new sett ing

3

If your display doesn’t show aSETUP screen similar
to the illustration, you were probably too late when
pressing the F1 key. Switch off the computer and
start again.

If you cannot get any screen display, turn to
"Troubleshooting" in the Chapter "Using the System.
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Follow the instructions in this section to declare
certain conditions to the operating system.
Move the cursor with the up (t) and down (>1)
keys to select the parameter you want to enter
change (section 1). The portion to the right in
section 1on the screen displays the new entries
made by the operator.

The left portion of section 2on the screen displays a
prompting cursor for operator entry while the right
portion of section 2displays the possible entries for
the parameter under consideration.

Section 3and, sometimes, section 2display messages
from the system that help the operator to enter
parameters. Sections 2or 3of the SETUP screen
may contain messages providing information or
messages about operator entry mistakes.

Declaring
P a r a m e t e r s

c u r s o r

o r

Always press the Enter (J) key after you make an
entry which displays in the left portion of section 2of
the screen.

The possible entries displayed in section 2of the
screen depend on the firmware installed in your
system and may differ slightly from the
corresponding description given in this section. In
this case follow the screen display for declaring
paramete rs .
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D a t e

Enter the date in the format

month (MM) -day (DD) -year (YYYY)

D e v i c e

T i m e

Enter the time in the format

hour (HH): minutes (MM): seconds (SS)

Use the 24-hour clock

F l e x i b l e D i s k A

Enter the parameter for the first or only flexible disk
drive (Drive A) of your system.
1.44 HB, 3.5"
2 .8 8 IB r 3 . 5 "
Check your copy of the setup data for information on
the factory-installed flexible disk drive.

o r

F l e x i b l e D i s k B

If asecond flexible disk drive (Drive B) is installed,
select the following setting.
1 . 2 I B , 5 . 2 5 "

Notes:	 Do not declare astreaming tape drive
during SETUP. The system recognizes atape drive
automatical ly.

Do not declare aSCSI drive during SETUP. The
system recognizes SCSI drives automatically via the
SCSI subsystem.
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F i x e d d i s k C

Enter the parameter for the first fixed disk drive
installed in the unit.

Enter 0(Not installed) for aSCSI fixed disk drive.
If you enter 2(Autcnatic disk parameter detection)
the computer identifies and logs the installed fixed
disk drive automatically. Select Pif you want to
display the technical drive parameters of the
automatically identified drive.

With the Manual disk parameter via USERHIX3.EXE
selection you can log in your fixed disk drive
manually.
First, however, you must define your fixed disk drive
with the USERHDD utility that is supplied
Support Diskette 1. This is useful only if the
automatic disk parameter detection does not
recognize your drive type. You need the technical
parameters of the drive instead.

For more information refer to "Defining aFixed
Disk Manually" in Chapter 3"Using Support
Sof tware . "

An error message when trying to enter N^oiual disk
parameter via DSERHED.EXE for afixed disk drive
indicates that you have forgotten to install the drive
with the USERHDD utility.

o n
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You can also enter the drive type number directly.
Check your copy of the setup data for information on
the factory-installed fixed disk drive.
If you have installed afixed disk drive yourself, refer
to the instructions provided with the kit for the disk
t y p e .

F i x e d d i s k D

Enter the parameter for the second fixed disk drive
f o r D .

If you don’t have drive C, you cannot have drive D.
Select Not installed for aSCSI fixed disk drive.

For information on automatic drive identification
and manual drive definition, refer to the previous
section, "Fixed disk C."

Extended memory size

Automatically indicates the amount of memory left
for use as extended smemory.

Extended memory is extra memory used for software
applications requiring larger amounts of memory, for
example, Windows™, or aRAM disk.
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Pr imary d isplay

The Current settings display shows the setting
(EXaA/VGA, alphanuneric, or cx>lor/gxaphics) for the
display adapter attached to the unit.

The video selection switch on the main processor
Lc or cx>lor/gcaphics

setting shown in the SETUP message. These settings
are possible only with anon-VGA video adapter
installed in the computer.

If the SETUP screen prompt goes immediately to
this entry, and another video choice appears in the
New settings section of the screen, press End to
accept the new entry.

board determines an

S c r e e n w i d t h

This is preset to 80 Oolums.

The 40 Colums setting is allowed only when you are
not using the factory-installed VGA controller.
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M o n i t o r t y p e

Define the type of display that is connected to the
system.
●Press the Vkey to display ahelp screen that

shows various types of displays.
●Make anote of the type number that corresponds

to your display. Then press any key to return to
the SETUP screen.

●Enter the type number at the Monitor type line
and press Enter.

Note: The display type definition may not be
applicable for the display adapter in your computer.
In this case pressing the Vkey has no effect and does
not display the help screen. Check the file
A:\VGA\README.DOC on Support Diskette 1for
information on how to define the display type for
your display adapter.
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F2 Software Controlled Registers

Press the F2 key to access the second SETUP screen
"Software Controlled Registers and Memory Setup"
that provides shadow and cache memory setting, I/O
port setting, and disk controller setting.

Note: If you have accidentally entered the second
screen, press Esc to return to the previous SETUP
s c r e e n .

E S C / E N D

When you have made all the changes required on the
SETUP screen(s), press one of these keys.

Esc =Does not save the changes; keeps the original
c o n t e n t s .

End =Saves the changes.

Once the SETUP screen parameters are stored, the
computer restarts.

Note: When you have defined and enabled
passwords, you need the master password or auser
password when the computer starts again after a
S E T U P s e s s i o n .
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Use the second screen "Software Controlled Registers
and Memory Setup" of the SETUP procedure to
change the default parameters of
●the serial and parallel connectors, disk

controllers, and
●the shadow memory and the cache memory.

Sof tware Contro l led
Registers and
Memory Setup

Before starting to modify the default settings, refer
to the documentation that is provided with the
hardware/software that you want to use, and make
sure that you have all the necessary information.
Note: Only experienced users and system
administrators should modify the parameters of the
shadow and cache memory. You need aprofoimd
knowledge of the system’s memory structure and of
the special shadow and cache memory settings
required for your applications.
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F l e x D i s k I n t e r f a c e

Enables/disables the flexible disk controller on the
main processor board.

The default setting is
Yes (Enable Flex Disk Controller).

A T - D r i v e I n t e r f a c e

Enables/disables the IDE/AT fixed disk drive
controller on the main processor board.
The default setting is Yes (Enabled).

AT-Bus Speed

Use this option to determine the speed of the
system’s AT-Bus. It allows to adjust the bus speed
according to application software, written for slower
adapter boards.

The default setting is East

Model 3333 User’s Manual 1 2 9



Installing the System
Setup

P a r a l l e l P o r t

Use this option to select the address range of the
parallel port (Centronics), or to disable the parallel
port.

ipn -address range 378h to 37Fh
m2 -address range 278h to 27Fh

The default setting is IPn.

S e r i a l P o r t 1
S e r i a l P o r t 2

Set to disable the serial ports, or to define which
serial port has the primary address range
3F8h-3FFh, or COM1. The other serial port switches
automatically to the secondary address range
2F8h-2FFh, or COM2, if you have not disabled it.
The default settings are
S e r i a l P o r t 1 O C M L
S e r i a l P o r t 2 O C M 2
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4 8 6 I n t e r n a l C a c h e

For higher system performance the microprocessor
contains 8KB of processor-internal fast cache
memory, which buffers the processor’s memory
a c c e s s e s .

This option allows to enable/disable the caching
feature. Caching is sometimes disabled for diagnostic
purposes, but disabling it will significantly degrade
computer performance.

The default setting is Yes (Enabled).

S e c o n d L e v e l C a c h e

You can optionally install additional cache memory
to the main processor board for higher system
performance.

When asecond level cache board is installed, this
option allows to enable/disable the additional cache
memory. If installed, this cache memory is typically
disabled only for diagnostic purposes.
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BIOS Cacheable

The contents of the system’s BIOS ROM and video
ROM is automatically copied to the main system
RAM. Enable BIOS Cachedaleto speed up processing
by transferring these data from the RAM to the
second level cache memory, if installed.

P a r a l l e l B i d i r e c t .

Select Yes if you want to
●run acommunication application that requires a

bi-directional data line mode on the parallel
in ter face, or

●connect aPS/2 depending file transfer kit to the
parallel interface.

Select No if you want to connect aparallel printer or
any other parallel (Centronics) device.
The default setting is No.
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S h a d o w V i d e o B I O S

Enable to speed up processing by transferring the
contents of the video ROM to the main system RAM.
The system will use 64 KB of the reserved memory
between 640 KB and 1MB as shadow memory for the
video ROM.
So the reserved memory that you can use as
extended memory or EMS memory is reduced to
320 KB.

Enabling automatically reduces the extended
memory setting in the first SETUP screen by 64 KB.
When you disable the ROM shadowing later, these
64 KB will be automatically added to the extended
memory setting in the first SETUP screen.

The default setting is Yes (Enabled).
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S h a d o w C 8 0 0 0 - C B F F F
Shadow CCOOO-CFFFF
Shadow DXOOO-DYFFF
Shadow EOOOO -EFFFF

Enable to copy the ROM of an additional board, for
example, acommunication board, into RAM. This
reduces the extended memory available in the
reserved memory area between 640 KB and 1MB.
For the address refer to the documentation of the
addi t ional board.

The default setting is No (Disabled).

E S C / E N D

When you have made all the changes required on the
second SETUP screen, press one of these keys.
Esc =Returns you to the previous SETUP screen.
Does not save the changes on the second SETUP
screen; keeps the original contents.
End =Returns you to the previous SETUP screen.
Saves the changes on the second SETUP screen
when you exit the setup routine by pressing End
again.
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Starting the Operating
System

Normally the operating system is factory-installed on
the fixed disk. You may also have Windows
factory-installed. However, systems with the
operating system factory-installed are shipped
without operating system media (diskettes with
sof tware) .

For systems where the operating system has not
been pre-installed, you must insert the first
operating system diskette into drive Abefore you
switch on.
Insert the diskette with the label facing up. Push the
diskette in until it clicks into position.

S w i t c h O n

Switch on all peripherals -display, printer, etc.
Refer to the manuals supplied with these devices
for more information.

Switch on the computer.
The computer will perform apower-on self test
that is displayed on the display screen.

Follow the instructions displayed on the screen
and provided with the operating system
documen ta t i on .

1

2

3
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Backing Up the Operating System
When you switch on your system, ascreen message
will prompt you to prepare backup copies on
diskettes of the operating system files.

If original operating system diskettes are already
supplied with your computer, you do not need to
prepare backup copies. In this case there is no screen
message prompting you to do so.
Note: Using the factory-installed software is subject
to the terms and conditions set out in the "Customer
Program License Agreement" on the inside rear cover
of this manual. Preparing backup copies indicates
that you accept the terms of this license agreement.

Operating System
Configurat ion

Follow the menu-driven instructions displayed on
the screen to prepare the backup copies on diskettes.
You can install your backup to any system. You may,
however, only re-install it to systems for which you
have acquired alicense.
Adhesive labels are provided to label your backup
d i s k e t t e s .

The following hints provide additional assistance
when you follow the screen menus to prepare your
backup diskettes.
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Delete xxxx linages The images are exact copies of
the original software diskettes installed in aspecial
format on your fixed disk. To save disk space on your
fixed disk, you can delete the images after you have
prepared your backup diskettes.

Note: This option will not delete the software itself,
but only the copy installed to make backup diskettes.

Caution Do not execute aDeletse xxxx linages selection before
you have prepared acomplete backup copy of the
operating system. You cannot create another set of
backup diskettes when you have deleted the images.

Disable Backup Autostart With this option you can
select that the backup utility DISKBAKEXE does
not start automatically every time you start your
system.

Qisbomize Windows With this option you can enter
your name and company to be displayed in the
Windows informat ion screens.

Note: The file DISKBAKEXE is no longer useful
for you after you have executed the following options
of the menu. You may delete it.
Badoy xxxx
D e l e t a

Disable BacJny Autost2u±
C u s t c m i z a W i i x l o w s
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System Configuration
When you start your computer, the MS-DOS
operating system reads the CONFIG.SYS file and
executes the commands in the AUTOEXEC.BAT file
before it displays the system prompt. In the
CONFIG.SYS file MS-DOS stores necessary data
about the system configuration, for example,
installed devices, and how to find device drivers.
Some applications require specific entries in the
CONFIG.SYS fi le .

Note: If both, SCSI and IDE fixed disk drives, are
installed in your computer, you can only start
("boot") your system from the IDE fixed disk drive. In
this case, the operating system and the files
CONFIG.SYS and AUTOEXEC.BAT must be
installed on the IDE fixed disk drive.

The use of some special hardware, for example,
scanners or analog tablets, may require the use of a
specific operating system and/or specific utility
p r o g r a m s .

You may have to configure the operating system to
meet your country-specific requirements, for
example, if you are using the English operating
system version in Scandinavia.
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VGA Display
To use VGA features exceeding standard VGA, You
must load extra VGA drivers and VGA support
software to your system. Refer to the Chapter "Using
Support Software" in this manual.

With afactory-installed Windows on your computer,
the VGA drivers and the SetRES utility (for display
screen resolution and colors) are already installed.

Multiple Operating Systems
You may want to prepare your fixed disk to use more
than one operating system; or you may want to split
the storage capacity of the fixed disk into several
logical units. For these purposes the operating
system offers fixed disk partitioning.
When you are installing more than one operating
system, check the documentation for which operating
system you must install first.

N e t w o r k s
When using your computer within anetwork
●enter the parameters of the commimication

adapter and the network to the system
configuration files of the computer operating
sys tem.

●update the network configuration software with
the parameters of your computer.
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D e v i c e D r i v e r s
Adevice driver is aprogram that includes
information about adevice. To operate some special
hardware, the installation of specific device driver
software into the operating system may be required.
When installing new devices to your computer,
software provided with the devices may
automatically initiate the required update of the
system configuration file; otherwise, amanual
update of the system configuration file is required.
Although your computer is delivered to be used out of
box, you may still need to install VGA driver
software from the Support Diskettes to your system.
Follow the instructions given in the Chapter "Using
Support Software" in this User*s Manual and in the
README files on the Support Diskettes.

On-line help utilities are provided on the fixed disk
to help you with operating the factory-installed
operating system.
The DOSHELP utility provides assistance for using
MS-DOS. Type DOSIiELP on the system prompt Oto
start this utility. You can also get helpfiil
information on MS-DOS commands by typing HEILP on
the system prompt O.

The WinGuide^ online document is provided to help
you operating Windows. Double-click on the
WinGuide icon in the "Documentation" window to
star t WinGuide .

Operating System
D o c u m e n t a t i o n

Model 3333 User’s Manual1.40



Installing the System
Viewing the Latest System Information

Viewing the Latest System
I n f o r m a t i o n

If the factory has modified or changed the system
and the accompanying software after the print of the
"User’s Manual" you will find the necessary
information in the file readme.doc on the Support
Diskette 1.

To display the readme.doc file, proceed as follows.
1Switch on the system and the display. Wait for

the system prompt or O.

2Insert the Support Diskette 1into the flexible
disk drive.

3T^e the following commands. Press Enter after
e a c h .

A :

FEAEMB

4When the file appears, use the PgUp and PgDn
keys to view the entire file.

5To print the file, type the following commands
and press Enter after each.

A :

O O F Y B E » » E . D O C L P T l
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Application Software

Application software directs the system to perform a
specific task, and provide the desired information.
The software is suppUed on diskettes together with
instructions on how to install and use it.

Before you start installing application software, you
should know the answer to the following questions.
●What type of operating system does the

apphcation require?
●How much disk space does the apphcation

require?
●How much random access memory (RAM) is

required to run the application?
●Does the application use expanded or extended

memory?
●What type of display and display adapter does

the application need?
●Does the application require acoprocessor?
●What printers does the apphcation support?
●Does the application require other software or

hardware (for example, amouse) to run smoothly
or at all?
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Follow the instructions supplied with your
application.

Refer to your operating system documentation for
additional help.

Check that all hardware devices you want to use for
running the application are installed and configured
to meet the requirements of your application.
Check that you know the specific parameters of your
hardware devices for use with the application.
Software can be expensive; even with careful
handling, it may get accidentally damaged. To avoid
the expense and possible delays in bu3dng new copies
of your software, the first steps in using the software
should be to make copies.
Use copies for your day-to-day use; keep the originals
as masters in case the copies become damaged. Store
the original diskettes in asafe place. Use them only
for preparing copies.

Some diskettes are protected in away that copying is
inhibited. Carefully follow the instructions that
with these diskettes.

H i n t s f o r
Appl icat ion
I n s t a l l a t i o n

c o m e

Model 3333 User’s Manual 1.43



Installing the System
Memory Background Information

Memory Background
I n f o r m a t i o n

You can have up to 64 MB of RAM (Random Access
Memory) on SIMMs (Single Inline Memory Modules)
installed in 4sockets on the main processor board.
If you don’t have 64 MB of RAM factory-installed in
your system, you can install additional SIMM
memory kits. Each kit contains either one
4MB SIMM or one 16 MB SIMM.

SIMM CombinationTotal Memory
16 MB SIMMs4MB SIMMs

1x4 MB4 M B n o n e

2x4 MBSMB n o n e

3 x 4 M B12 MB n o n e

4x4 MB16 MB n o n e

1x16 MB16 MB n o n e

1x16 MB1x4 MB20 MB
1x16 MB2 x 4 M B24 MB
2x16 MB32 MB n o n e

2x16 MB1 x 4 M B36 MB
2x16 MB2x4 MB40 MB
3x16 MB48 MB n o n e

4x16 MB64 MB n o n e
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You can install additional memory boards with
expanded memory (EMS) into the system’s AT bus.

The system does not recognize any extended
memory on memory boards in the AT bus.

AT Bus Memory

There are different ways how the system can use its
memory, or parts of it.

Conventional Memory
640 KB of memory are required for basic system
operation and operating system requirements. You
cannot access this memory area. This memory is also
referred to as system memory or base memory.

Reserved Memory
The memory between 640 KB and 1MB. You can use
this memory for BIOS shadowing.
The operating system can use the reserved memory
to install device drivers. Also, network controllers
use reserved memory.
This memory is also referred to as upper memory.

Memory Categories
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High Memory
The first 64 KB section of the memory beyond 1MB,
that is, the memory between 1024 KB and 1088 KB.
You can use the high memory area to load portions of

system files. Only one program can occupy the
high memory at atime, even if it uses only apart of
the high memory area.
High memory is also referred to as HMA.
Ex tended Memory
Extended memory is extra memory used for software
applications that require larger amounts of memory,
for example, aRAM disk.

Shadow Memory
Shadow memory increases the processing speed by
transferring the contents of the ROM of the main
system, or on aperipheral board, to the main system
R A M .

s o m e
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EMS Memory
EMS (Expanded Memory System) memory expands
the conventional memory beyond the standard
640 KB. To take advantage of EMS memory, the
software must support EMS to access more than one
megab5rte of memory.

This type of memory does not physically reside in the
system memory address space. It is accessed through
available sections of reserved memory by using an
EMS device driver.

EMS memory can be physically located on an
expanded memory board that is plugged into the
system’s AT bus. However, aspecific EMS device
driver allows you to use parts of the extended
memory as EMS memory.

Follow the instructions supplied with the driver
software to install the EMS device driver. It
normally requires to copy the driver to your
operating system disk and add astatement like

IEVICZ><DRIVERSMG> [PJU«HB3B«S]

to your CONFIG.SYS file. The parameters setting,
for example, allows you to specify how much memory
you want to use for EMS.
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Overview

Using the System
How to choose and use diskettes correctly.

Using Diskettes

Help to correct problems with your system and
power-on diagnostic.Troubleshooting

General safety considerations and hints for routine
c a r e .Operating the System Safeiy

When and how to replace the battery of the computer.
Replacing the Battery
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Using Diskettes

Two types of flexible disk drives are available for
your computer.
●3.5-inch drives with astorage capacity of

1.44 MB (high capacity) and
2.88 MB (extended capacity).

●	 5.25-inch drives with astorage capacity of
1.2 MB (high capacity).

Ahigh capacity drive can also handle standard
capacity diskettes.
An extended capacity drive can also handle high
capacity diskettes and standard capacity diskettes.
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Standard Capacity Diskettes
●	 360 KB capacity, 5.25-inch
●	 720 KB capacity, 3.5-inch

These diskettes normally do not show significant
capacity identification marks.

Identifying Diskettes

High Capacity Diskettes
●	 1.2 MB capacity, 5.25-inch
●	 1.44 MB capacity, 3.5-inch

The label on ahigh capacity 5.25-inch diskette may
show HD to indicate the 1.2 MB capacity.
The second hole in the diskette case and the HD
mark indicate ahigh capacity 3.5-inch diskette.

hole in this position
indicates

"high capacity" Diskette Label

HD mark.
HP

V
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Extended Capacity Diskettes
2.88 MB capacity, 3.5-inch
The second hole in the diskette case and the ED
mark indicate an extended capacity 3.5-inch diskette.

hole in this position
indicates

“extended capacity" Diskette Label

ED
ED mark
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3 . 5 - i n c h D i s k e t t e s
Insert the diskette with the label facing up, as shown
in the illustration. Push the diskette in until it clicks
into position.

H o w t o
Inser t /Remove
D i s k e t t e s

diskette label

eject button

To remove the diskette, push on the eject button. The
diskette partially pops out. Now you can remove it
and store it in asafe place.
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5 . 2 5 - i n c h D i s k e t t e s
●Take the diskette from the envelope.
●With the label facing up, carefully insert the

diskette into the drive until it clicks into position.
Be sure that the oval slot in the disk jacket is
pointing to the rear.

●Push the button to lock the diskette into the drive.

button

oval slot

diskette label

To remove the diskette, push on the eject button. The
diskette partially pops out. Now you can remove it
and store it in asafe place.
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To prepare diskettes to accept files, they must be
f o r m a t t e d .

You will find detailed information on formatting
diskettes in your operating system documentation.
Refer to FORMAT in case of MS-DOS.

The following table shows which formatted diskette
capacity you can achieve depending on the
drive/diskette combination you are using.

Format t ing
D i s k e t t e s

Dr ive /D iske t te
Combinat ion

Formatted Diskette
Capacity

MS-DOS
Format Command

2.88 MB Drive
2.88 MBDiskke(ED) 2.88 MB F G R A T A : *

2.88 MB Drive
1.44 MB Diskette (HD) 1.44 MB F O R AT A : / £ : 1 4 4 0 *

2.88 MB Drive
720KBDî ke(Std) 720 KB F Q R AT A : / £ : 7 2 0 *

1.44 MB Drive
1.44 MB Diskette (HD) 1.44 MB E O E 4 AT A :

1.44 MB Drive
720 KB Diskette (Std) 720 KB K R A T A : / T : 8 0 A 1 : 9

1.2 MB Drive
1.2 MB Diskette (HD) 1.2 MB E t R A T A :

1.2 MB Drive
360 KB Diskette (Std) 360 KB F Q R AT A : / 4

*=MS-DOS 5.0 or high
ED =extended capacity
HD =high capacity
Std =standard capacity

Caution Do not use 2.88 MB diskettes in 1.44 MB drives.
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Often diskettes contain important data that you do
not wish to change or destroy. You can achieve this
by write-protecting these diskettes.
To prevent accidental writing to important software,

software vendors supply diskettes permanently
write protected.

W r i t e P r o t e c t i o n

s o m e

3 . 5 - i n c h D i s k e t t e s
To write protect a3.5-inch diskette push the slide so
that the hole is open.

To allow writing to the diskette, push the slide so
that the hole is covered.

0top side
: r ;

Diskette Label

□

Write Protected =Open Q
Write Enabled =Closed

bottom side 1
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5 . 2 5 - i n c h D i s k e t t e s
To write protect a5.25-inch diskette place a
self-adhesive tag over the write-protect cutout on the
disk jacket, as shown in the illustration.

To allow writing to the diskette, remove the tag.

cover write-protect cutout
with tag

It is useful to store diskettes within easy reach of
your computer, but you should observe the handling
precautions that are included with the diskettes.

D i s k e t t e C a r e
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Using a2.88 MB
Flex ib le D isk Dr ive

The flexible disk controller on the main processor
board allows your computer to operate a2.88 MB
flexible disk drive.

You can use the drive’s 2.88 MB capacity only when
you are using the operating system MS-DOS 5.0 or
higher.

If you don’t use MS-DOS 5.0 or higher, you can use
the drive as 1.44 MB high capacity drive only. You
must then declare the drive as 1.44 I®, 3.5" drive
in SETUP.
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Optimizing Windows 3.1 for
Your System

For best performance of your system
●The display that is connected to your system

must be correctly defined by the Setup procedure.
●The installed VGA driver must be adapted to

match yoiu* system.

Defining the Display Start the system and press F1 for Setup
Go to Monitor type, press Vand note the type for
your display. Return to Setup.

Enter your display type and save the changes.

1

2

3

Note: The display type definition may not be
applicable for the display adapter in your computer.
In this case pressing the Vkey has no effect and does
not display the help screen. Check the
documentation that came with your display adapter
and the file A:\VGA\README.DOC on Support
Diskette 1for information on how to define the
display type for your display adapter.
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If your computer has factory-installed Windows
●Wa i t f o r W i n d o w s t o s t a r t
●Double-click on the SetRES icon in the VGA

Utilities menu. Set the screen resolution and
number of screen colors according to your display
and your applications.

Adapting VGA
D r i v e r s

If you have non-factory-installed Windows
Type WIN to invoke Windows, or wait for
Windows to start.

From the Main menu select Windows Setup.
Click on Options and select Change System
Settings. Now click on VGA.
Select Other display (Requires disk from
OEM) and press Enter.

Insert Support Diskette 2into drive A, type A:\
and press Enter.
Select Cirrus 5426 Multi-Resolution, or
Cirrus 642x Multi-Resolution, and press Enter.

Click the CK button to quit Windows Setup.
Restar t w indows.

From the File menu select Run and specify
A : \ i n s t a l l . e x B .

Double-click on the SetRES icon in the VGA
Utilities menu. Set the screen resolution and
number of screen colors according to your display
and your applications.

1

2

3

5

6

7

8
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Optimizing System
P e r f o r m a n c e
(for use other than Windows 3.1)

For best performance of your system consider the
following hints.
●The display that is connected to your system

must be correctly defined by the Setup procedure.
●The installed VGA driver must be adapted to

match your system.

Defining the Display Start the system and press F1 for Setup
Go to MMiitor type, press Vand note the type for
your display. Return to Setup.
Enter your display type and save the changes.

Note: The display type definition may not be
applicable for the display adapter in your computer.
In this case pressing the Vkey has no effect and does
not display the help screen. Check the file
A:\VGA\README.DOC on Support Diskette 1for
information on how to define the display type for
your display adapter.

1

2

3
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Refer to "Installing VGA Drivers" in
Chapter 3"Using Support Software"
and to the README files on the Support Diskettes
for information on installing and adapting VGA
device drivers.

Refer to the documentation that comes with your
display for more information about your display.

Adapting VGA
D r i v e r s
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Troubleshooting

You can easily resolve many of the problems that
encountered in the day-to-day use of your system by
referring to the following tables.
Perform the activities listed under "Remedy" in the
order they appear.

If activity 1doesn’t correct the error, try activity 2.
If activity 1corrects the error, resume using the
computer; do not perform activity 2.
If you cannot correct the error, phone your service
representative. The symbol of atelephone shown
below tells you to phone for help.

a r e
W h a t I f ?
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RemedyPossible ReasonProblem
Set power switch to on position.On/of( switch set to off positionPower lamp not lit
Insert cable snugly into computer and wall outlet.Power cable not connected correctly
Replace cable.Power cable is faulty

Internal system problem

Display not connected correctly Insert display cable snugly into compower cable snugly into wall outlet.No prompt at power-on

Check display controls.Display controls not set properly

Operating system not loaded comectly Install operating system according to operating
system manual instructions,
men amix of SCSI and IDE fixed disk drives is
installed, the operating system must be on the IDE
fixed disk.

Press any key.MONISAVE active

No ANSI.SYS statement in the
conffg.sys file	

Add statement DEV1CE=ANSI.SYS to your
conffg.sys file.	

Garbled characters on the
screen mixed with text

Display and/or VGA drivers not
configured properly

High resolution display
shows only standard VGA
resolution.

1. Run SETUP and set Monitea: tM» correctly
2. Install VGA drivers as instructed in User’s
Manua\ and README.DOC (Support Diskettes).
3.

Reconnect the keyboard cable to the system.

Replace the keyboard with a101-key Workstation
Keyboard. 	

Keyboard cable not connected

Incomect type of keyboard to use with
this software on this system

Unable to enter data
through the keyboard
correctly

Reset keys.Num Lock. Scroll Lock, or
Caps Lock set incorrectly
Problem with keyboard code
transmission

ird code transmission rate on
switchabfe keyboard.
Type in user password.
Get new password from master.

User password set
Forgot user password
Forgot master password

Wait until present operation is complete.Keyboard buffer full

Internal system error
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Problem Possible Reason Remedy
Unable to read from/
write to flexible diskette

No operating system installed
system manual instructions.	
Use different diskette.	
Format disketie according to your operating
system instructions. 	
Disable/remove write protection.	
Get user password with flexible disk access from
master.

Damaged diskette
Diskette not formatted

Diskette write protected

Access to flexible disk drive denied by
password	
Internal system problem

Unable to read from/ write to Incorrect fixed disk tvoe settino
fixed disk			  	 Run SETUP and enter correct fixed disk type.

Install operating system according to operating
system nstrucftons.			
Format fixed disk according to your operating
gstem. Run FDISK and/or FORMAT (MS-DOS)
All data on drive will be lost when using these
routines.		
1. Inform customer service engineer (depending
on cause, data may be retrievwle).

No operating system installed

Fixed disk not formatted

Internal problem with fixed disk drive

2. Run FDISK and/or FORMAT (MS-DOS).
Caution

All data on drive will be lost when using theseroutines.
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RemedyPossible ReasonProblem
1. Turn on the printer.
2. Turn on the on-line indicator.
3. Check paper tray and refill, if empty.

Printer not turned on properlyUnable to print

Printer not plugged into working outlet Check power plug and outlet.
Signal cable not connected properly
Printer not connected to network

Insert cable snugly into computer and printer.
Check the correct printer connection to the
network. 	
Run SETUP to get the printer ports enabled and
set correctly.			
1. Check that the type of printer installed on your
system is correctly identified in your software
installation program.
2. Check that the correct printer drivers for your
a p p l i c a t i o n a r e i n s t a l l e d . ^

Printer port setting incorrect

Incorrect software configuration

1. Re-install operating system/ application.
2. Check that the statements in the autoexeabat
and conffg.sys files are correct and complete.
3. Check that the system memory configuration is
correct for your application.
4. Check your applications for conflicting
demands on the system.	

Problem with operating system or
application

Undefined problem -
unable to continue any
processing

Run SETUPSystem not configured properly
Run SETUP and set
M-Bus clodcto Standaixi (SID).	
Check all internal and external cables.	
1. Reposition unit so there is sufficient airflow
around it.
2. Check that the fan is working properly.
3. Phone your service representative; it may be
necessary to replace the fan or the power supply.

Problem with plug-in board
e.g. network board	
Cables are not tightly connected

System is overheating

Internal system problem
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The power-on diagnostic operates each time you
Power-On Diagnostic switch on the system or restart it by pressing

Ctrl-Alt-Del. Power-on diagnostic programs test the
basic system components.

Failure of abasic system component may cause the
system to stop.

Afive-beep code indicates abasic system failure
error before or during the VGA test.

After the VGA and display pass their tests, the
of the component tested appears on the screen as it is
t e s t e d .

At the completion of the tests the screen shows a
display similar to the one shown below.

n a m e

MUN BCATO DZAGNOSnCS CXKnSIS,
T E S T A N D I N T E Z A U Z B :

_I»A CCXnSCOJEBS
jmCR ZEIO
j M i K H U P r c x x m a u £ s s
OGMVB9nOMKL MaCRf OEST
0 0 6 4 0 K B

W m C E D M E M O R Y S I Z E 0 3 0 7 2 K B

T O O A L M Q O R Y 0 3 7 1 2 K B

_ER0CESSCR SIEED: 33 Mlz
_486 nHSOlAL CACSB EMABZED
_SEXXK> LEVEL C3CS1B NOT INSIALIfS
JCEIBCARD
eress <F1> if HARDNABE SETOP is EESIBEZ)

_EiaC DISK
F I X E S D I S K

This display may vary slightly according to the
featimes that are installed on your computer.
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When the display shows an error message, check if it
is repeated after switching the computer off and
starting it again after afew seconds.
If you do not understand an error message or cannot
correct adisplayed error, contact your supplier or
customer service representative for assistance.

If the display shows the message
Disk	 n o t o o r x e c t

after system start, you should run SETUP again to
check if you have entered the correct flexible disk
and fixed disk type.
If the SETUP screen displays correct disk types,
check for correct strapping, installation, and
connection of the drives.

If you get the message
Vsax: dofined HEO Tab le bad

Insert Sof tNare St^pcart Disk 1and Press <W1SS>

the parameters for the user defined fixed disk type
number 1are not set correctly. Run USERHDD on
Support Diskette 1and enter the correct drive
parameters.

Error Messages
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If the display shows amessage like
CSERKmC SXS3SM NOT BOOD

o r

Non-Systan disk or disk orxor
wplaoB and press axi^ key when zeac^

it is most likely that your system cannot load the
operating system. Install an operating system
backup diskette, restart your system, and check the
operating system installation on your fixed disk.

An error message that an installed CD-ROM drive
cannot be addressed is issued by SCSI tape drive
software when there is no data CD in the CD-ROM
drive. Ignore the error message or insert adata CD
into the CD-ROM drive.

SCSI specific messages may appear when you
using SCSI fixed disk drives. Refer to the
documentation that comes with the SCSI host
adapter board.

a r e
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F ixed Disk Check (CHECK.AT)
This utility scans the fixed disks (IDE/AT-1̂ e only)
of your PC for bad or marginal sectors. It tries to
recover data from them, and store it on good areas on
the drive. It then marks the bad sectors thus
preventing them from being re-used by the operating
system.

The drives are very reliable and are automatically
self-parking when you switch off the PC. So that
under normal conditions you should only run the test
once or twice ayear, or if you suspect that the drive
may have suffered damage in transport, or due to
some other mechanical shock.

The program is on the Support Diskette 1. To start it,
e n t e r

U t i l i t i e s

C H B C K AT

The display shows the main menu. It contains the
following items.

Te s t B s x d d l s k s
C o r r e c t E r r o r s

Help Screen
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All menus of the program react in the same manner
to the keyboard.

1Select the desired item with the up/down cursor
keys or the space key.

2To execute the item, press the Enter key.
3To view more than 12 errors, use the PgUp/PgDn

keys.

4Terminate an option with the Esc key.
5The available key options are also listed at the

bottom of each screen.

Test Harddisks This option checks the drive and
lists errors, if any, by number, drive, cylinder, head,
sector, error code, and status (blank at first).

If you have two IDE/AT-type fixed disks in your
system, another menu lets you specify which drives
to test (either one, or both).
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Correct Errors In the event of an error, you can
try to recover the data on the defective drive by
choosing this option from the main menu. It displays
all the errors found by the test routine and asks
whether to recover blocks.

If you answer with Y, you can select the error you
want to recover. The program then attempts to read
the data and relocate it. It displays amessage and
marks the error status with an Rfor Reassigned if
the operation was successful, smd with an Efor Error
if the operation was unsuccessful.
Help Screen The help screen lists the IDE/AT-disk
drives in the system and the meaning of all error
codes.

Drive Util ity Diskette
Aspecial drive utility diskette is provided with the
340 MB IDE/AT fixed disk disk drive WD AC2340.
When errors occur after prolonged use of the drive,
the utility on this diskette recovers, relocates, and
rewrites data to the nearest spare sector, and
maintains asecondary defect list. The utility does
not format the entire drive, it only reformats the
defective sector or track.

Perform the following steps to use this utility.
●Install the diskette into the flexible disk drive
●Enter WiATiDE at the DOS prompt A> and press

E n t e r .

●Follow the messages that are displayed on the
s c r e e n
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Operating the System Safely

Good operating habits prevent damage to the system
and loss of important ffles. The following suggestions
will help insure trouble-free operation.
●To ensure long term reliable operation of your

computer, please observe carefully the
"Envi ronment" and "Ai rflow Clearances" data
that are set out in the appendix "Switches and
Te c h n i c a l D a t a . "

●Locate the system away from direct sunlight and
heat ducts. Plug it into an electric circuit with no
radio or TV receivers.

●Keep the area around the system free from static
electricity and magnetic fields. These forces can
scramble programs in the system memory and on
diskette. Even jewelry can have magnetic
properties.

●Before you touch the system, discharge static
electricity on your body by touching ametallic
sur face.
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Keep food and drink away from the system.
Don’t smoke in the system zirea.
Keep the system air circulation vents imcovered.
Clean the display and cabinets periodically with
aslightly dampened cloth. Dust that gets inside
the system can adversely affect performance.
Put diskettes away when not in use. Keep them
away from excessive heat and humidity.
Always switch the computer off and disconnect
the power cable before you connect or disconnect
external devices, for example, keyboard, display,
or printer. Plugging or unplugging any item when
the computer is receiving power may damage
your computer.

When moving the system, insert an old diskette in
the flexible disk drive, disconnect peripheral devices,
and handle the system and its cables carefully.
The fixed disk drive has an automatic park feature.
It does not require special preparation for moving.

When traveling to another country, purchase a
compatible ac power cable.
When traveling by airplane take your computer into
the passenger compartment. Prevent it from being
stored in anon-pressurized storage compartment.

T r a v e l
C o n s i d e r a t i o n s
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For installation in the United States with apower
source of 115 Vac, use an 18 AWG, type SVT or SJT,
three conductor power cable with amaximum length
of 15 feet and aparallel-blade grounding plug rated
15 A, 125 Vac.

For installation in the United States with apower
source of 230 Vac, use an 18 AWG, type SVT or SJT,
three conductor power cable with amaximum length
of 15 feet and atandem-blade grounding plug rated
15 A, 250 Vac.

For international installation with apower source of
230 Vac, use a1mm^ PVC sheathed three-core
flexible cord, type H05W-F3G1, with agreen/yellow
protective earthing conductor electrically connected
to the protective earthing terminal within the
equipment and connected to the protective earthing
contact of the plug. The cable set should have safety
approvals for the international installation and be
marked HAR.

For pluggable equipment the socket-outlet shall be
installed near the equipment and shall be easily
accessible.

P o w e r C a b l e
I n s t r u c t i o n s
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If your computer causes interference with your radio
or television, (check by switching your computer off
to see if the interference disappears), try correcting
the interference by one or more of the following
m e a s u r e s .

●Re-o r i en t t he rad io / t e l ev i s i on an tenna .

●Move the computer away from the radio or
t e l e v i s i o n .

●Plug the computer into adifferent wall outlet so
that computer and radio or television are on
different branch circui ts.

R a d i o / T V
I n t e r f e r e n c e

If necessary, consult your supplier or an experienced
radio/television technician for additional suggestions.
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Replacing the Battery

The battery provides power for the real time clock of
the system and several other important internal
functions. Normally the power of the battery lasts
several years.

If the date and time displayed during power-on
When to Replace the diagnostic are incorrect, the battery may be failing.
Bat tery The computer may beep during the power-on

diagnostic to indicate aweak battery.
When the system displays the message
Battery poNer lost

after switching on, you need anew battery.

The computer will operate with an exhausted battery
in place if you run SETUP every time you switch on
the computer. The system will retain the date and
time you set for as long as the power stays on.
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Atrained field service engineer must exchange the
battery. Contact your supplier or customer service
representative.

Warning The battery used in this device may present afire or
chemical burn hazard if mistreated.

Dot not recharge, disassemble, heat above 100°C
(212°F), or incinerate. Do not expose the contents of
the battery cells to water. Consider local regulations
when discarding the old battery.

Replace the battery with an approved battery only.
Approved replacement batteries are available from
your supplier. Use of another battery may present a
risk of fire or explosion.

How to Replace the
Bat te ry
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Using Support Software

i i i lM■r > -

fi f , 5M i

Overview

Using Support Software
How to use the utility programs on the Support
Diskettes to customize the system.Purpose

Password protection -PC

Display saving -MONISAVE

Changing video display modes -CLMODE
Keyboard code transmission rate KBDPARAM

Fixed disk type -USERHDD
Fixed disk check -CHECK_AT
see Chapter 2"Using the System

Utilities

I I
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Password Pro tec t ion

Aresponsible person ("Master") can control the
access to the computer by allocating up to three user
passwords. The user passwords then allow only
authorized persons to use the system.

As part of the power-on self-test, the system checks
to see if auser password is saved in the
battery-powered memory. If apassword exists, you
must type it at the prompt. The system permits only
three tries to enter the correct password. After that,
it stops all operations. Turn the system off and on to
try again.
Each password can have up to eight characters. The
system does not distinguish between upper- and
lower-case letters. However, it records each key you
press. You cannot substitute a6from the top row for
a6on the numeric keypad. To type the passwords,
press the exact same keys you used to set them.

Use passwords that are easy to remember. Write
your password down and store it in asafe place. Tell
aco-worker where it is stored.

If you forget the master password, only aservice
representative can remove the password. Phone your
supplier or service representative for help.

Why Use the
Passwords?

C a u t i o n
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To install the master password, follow the steps
out l ined below.

Switch on the PC and display.
Wait for the system prompt O.
Insert aworking copy of the Support Diskette 1
into drive Aand type the following commands.
Press Enter after each.

How to Install the
Master Password

1

2

A :

P C

Select Install/CSiange Passwords from the
and press Enter. Amessage on the screen will ask
you to define the master password.

Type apassword with no more than eight
characters. For each character you type, the
screen will replace the displayed asterisk by a
hyphen. When you have typed the password,
press Enter. To confirm the master password
entry, type the master password again and press
E n t e r .

Press Esc. Then enter 1at the Do You Want To
Save prompt and press Enter to save and store
the defined master password.

3 m e n u

4

5
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6With the PassMord Enable/t>isable selection of the
password utility menu, select Enable to enable the
master password and the user passwords to be
defined later.

To access the password utility in future, you must
enter the correct master password.

You need the latest-defined master password to
access the password utility, even if you have disabled
all passwords.

For amore frequent use of the password utility, you
may prepare aseparate diskette containing an
operating system and the file PC.EXE. Make sure no
keyboard driver is loaded when you are using this
diskette to start the system.
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Using Support Software
Password Protection

To install the user passwords, follow the steps
outl ined below.

1Insert aworking copy of the Support Diskette 1
into drive Aand switch on the PC and display.
Wait for the system prompt A>.
Now en te r

How to Install
User Passwords

P C

and press Enter.

On the screen prompt type in the correct master
password, and press Enter.

2Select Install/Change Passwords from the
and press Enter.

3With the cursor keys select the field for the first
password and press Enter. Type apassword with
no more than eight characters. For each
character you type, the screen will replace the
displayed asterisk by ahyphen. When you have
typed the password, press Enter. To confirm the
user password entry, type the password again
and press Enter.

m e n u
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Using Support Software
Password Protection

4You can also define the level of application use,
allowed for the owner of the password. With the

keys select Level from the menu and with
the spacebar set the application use level.
To help preparing application software,the
password user information byte holds
information for the programmer. Refer to the
Appendix "Switches and Technical Data" for the
deta i l s .

c u r s o r

5You can allow the owner of each user password to
the system via the flexible disk drive. Witha c c e s s

the cursor keys select Flex Aocsess from the menu
and with the spacebar set
YES to allow unrestricted flexible disk access for
t h e u s e r

ND to prevent any flexible disk access by the user
No Boot to allow flexible disk access but prevent
to start the computer with the user’s own
operating system diskette
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Using Support Software
Password Protection

Define the other user passwords in the same way.
If you need help with the password installation,
press the FI key to display ahelp screen. Also the
menu screens will display additional instructions
and information. If you want to quit the password
utility before saving your entries, press Esc.
Then enter 0at the Do You Want To Save prompt
and press Enter.

When you have defined all required user
passwords, press Esc. Then enter 1at the Do You
Want To Save prompt and press Enter to save and
store the defined passwords.

The next time you turn on the system, the user
password prompt will appear and you must type
the correct password.

6

7

8

9

If you want anew password, turn the system off and
on. When the user password prompt appears, t3rpe
the current user password, press the Esc key, and
the new password. Press Enter. To confirm the new
user password entry, type the password ageiin and
press Enter.

For example, if your current password is OLD and
you want NEW to be the password, type the
following commands and press Enter after each.

How to Change the
User Password

a m i £ 8 c > m e h
I C N

The next time you turn on the system and display,
enter the new password at the password prompt.
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Using Support Software
Password Protection

Select Install/Oaange Passwords from the password
utility menu and press Enter. In the displayed menu
select the field for the master password. Enter the
new master password in the same way as if
installing auser password.

How to Change the
Master Password

The master password owner can use the Password
ESnable/bisable selection of the password utility
m e n u

passwords.
After that, apassword prompt will not appear.

I f Y o u W a n t N o
P a s s w o r d s on the Support Diskette 1and disable all

The battery-supported memory retains the
passwords. If you forget your user password, get a
new password allocated by the master.
If you forget the master password, contact your
supplier or service representative for help.

What if You Forget
the Passwords?
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Using the Display Saving Utility

Using the Display
Saving Utility

The MONISAVE utility will automatically switch off
your display when you did not make keyboard
entries to your computer for more than five minutes.
Press any key to switch on the display again for
normal computer operation.

Perform the following steps to install the display
saving utility to your system.

1Switch on the PC and display.
Wait for the system prompt O.

2Insert aworking copy of the Support Diskette 1
into drive A, type the following command, and
press Enter.

O O K f A : K K Z S 2 W E . ( 3 C M

3Type MaoSAVE on the system prompt Oto enable
the display saving utility.

4If you want to enable the display saving utility
automatically when you start your computer, add
the MaoSAVE command to your AUTOEXEC.BAT
fi l e .
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Changing Video Display Modes

Changing Video
Display Modes

The video graphics array (VGA) controller supports a
color or monochrome VGA display. It automatically
configures itself to operate the display attached at
p o w e r - o n .

The CLMODE utility on the Support Diskette 3
permits you to change display modes.

Note: The CLMODE utility is not supplied with
your system if it is not compatible with the display
adapter in your computer. In this case check the file
A:\VGA\README.DOC on Support Diskette 1for
information on how to change video display modes
for your display adapter.

The table on the next page lists the video modes and
resolutions supported by the VGA controllers.

Applications that support the VESA BIOS can use
those video resolut ions where a'VESA Mode
Number" is given without specific driver
i n s t a l l a t i o n s .

Supported Video
S t a n d a r d s
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Changing Video Display Modes

Resolut ion SImultan. Mode
Colors

VESA 15-bit CLMODE
Mode Number Mode Number

Notes

40 columns/
25 rows 16 Alphanumeric 00.01 (3)
80 columns/
25 rows Alphanumeric 07 monochrome text, (4)
80 columns/
25 rows 16 Alphanumeric 02,03 (3)
132 columns/
25 rows 16 Alphanumeric 109 h 5 5 (3)
132 columns/
43 rows 16 Alphanumeric 10A h 5 4 (3)

320 by 200 dots 4 Graphics 04,05 ]2I
320 by 200 dots	 16/256	 Graphics
640 by 200 dots	 2/16

OP, 13
Graphics 0 6 / O E

640 by 350 dots 16 Graphics 10
640 by 350 dots Graphics OF monochrome graphics
640 by 480 dots 2/16 Graphics 11 / 1 2
640 by 480 dots 2 5 6 G r a p h i c s 101 h 5F
640 by 480 dots	 32768

640 by 480 dots	 65536	 Graphics
Graphics I l O h 66

111 h 64 M
800 by 600 dots bi-sync or multi-sync

display	
16 Graphics 102 h 58

800 by 600 dots 256 Graphics 103 h 5 C
800 by 600 dots	 32768	 G r a p h i c s
600 by 600 dots	 65536	Graphics

1024 by 768 dots	 2 /16	 G r a p h i c s
1024 by 768 dots	 2 5 6

1 1 3 h 67 (5), (6)
11 4 h 65 (5). (6)
104 h 5D

Graphics 105 h 60 (5), (6)
1) Simultaneous rotors refers to the number of rotors and shades that can be displayed at one time
2MO line vert̂ l resolution modes are double-scanned to display 400 lines on the screen3The video address area IS Color.
4The video address area is Monochrome.
51MB video memory required
6) multi-svnc display rrouired	
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Using Support Software
Changing Video Display Modes

The CLMODE utility is useful if you have software
that uses the enhanced video modes explained below.
Do not install the CLMODE utility or VGA device
drivers unless you plan to use the enhanced video
m o d e s .

Enhanced text modes enable the screen to show
25 rows or 43 rows with 132 columns on any
standard display.
These modes allow you to have much more
information on the screen than with the standard
VGA modes. They require specific software files
(drivers) to take advantage of their capabilities in
software applications.
Refer to “Instalhng VGA Device Drivers” in this
Chapter for information on installing software for
use with VGA enhanced modes.

Why Use the
CLMODE Util i ty?
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Changing Video Display Modes

You can use the CLMODE utility in the following
w a y s .

●from the Support Diskette 3
●from an MS-DOS partition on your fixed disk.

How to Install the
CLMODE Utility

If you are using the utility from the Support
Diskette 3, skip to “How to Use the CLMODE Utilit}̂ ”
n o w .

Follow the instructions listed below to copy the
CLMODE utility to the fixed disk.

Make sure you have MS-DOS on your fixed disk.
The utility is not compatible with other operating
systems.

Turn on the system or restart it by pressing the
Ctrl-Alt-Del key combination. Watch for the
MS-DOS prompt Oor A>.

Place aworking copy of the Support Diskette 3in
drive A.

At the MS-DOS prompt (Oor A>), type the
following commands and press Enter after each.

1

2

3

A :

I N S I A L L

Select CLMXE Utility from the displayed menu
and press Enter. Follow the instructions
displayed on the screen.

4
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Changing Video Display Modes

You can use the CLMODE utility from your MS-DOS
fixed disk directory or from the Support Diskette 3.
1Turn on the computer or restart it using the

Ctrl-Alt-Del key combination. Wait for the
MS-DOS prompt A> or O.

2If you are using the utihty from the fixed disk,
type the following commands and press Enter
after each.

How to Use the
CLMODE Ut i l i ty

C :

CD \CLOTILS
C I M X B

If you are using the utility from the Support
Diskette 3, put the diskette in drive A, type the
following commands and press Enter after each.

A :

C D \ C U 7 I I L 5

3Amenu driven screen appears. Select the desired
item from the screen to continue.
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Changing Video Display Modes

Switch to the sub-directory A:\CU7nL5on the
Support Diskette 3, or C: \CLX7nLS on your fixed
disk, respectively.

1Enter CUCDE and press Enter.
Amenu driven screen appears.

2Select Video Modes and press Enter.
Alist of various modes is displayed on the screen.

3Choose the desired mode and then select the Exit
bu t t on .
This selects the chosen mode.

4If you want to set the mode in acommand line,
for example, as part of abatch file, make anote of
the mode number from the list. Then enter

A: \CUDTZLSX3MXS an Or

c:\aonLs>cucDE nn respectively,

where nn represents the chosen mode number.

Changing the Mode
w i t h C L M O D E
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Installing VGA Device Drivers

Installing VGA
D e v i c e D r i v e r s

Current versions of many applications contain their
own enhanced VGA drivers. If the application
includes an enhanced VGA driver, use this driver
when installing the application for use with the VGA
enhanced modes.

The Support Diskettes include drivers that allow you
to use enhanced VGA modes with some popular
application programs.

1Check the file REftEWE.DOC in the subdirectory VGA
of the Support Diskette 1for the following
i n f o r m a t i o n .

●which diskette holds the VGA drivers for your
applications?

●which drivers do you need for your
applications?
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Using Support Software
Installing VGA Device Drivers

2Install the required VGA drivers,

aTurn on the system and wait for the MS-DOS
prompt A> or O.

bPlace the Support Diskette 3in drive A.

cType the following commands. Press Enter
a f t e r e a c h .

A :

o d \
2 N S I A I X

Select the driver you need from the displayed
menu and press Enter. Follow the instructions
displayed on the screen.

d

3In case of problems with the VGA driver
insta l la t ion check that

●the driver is compatible with the display that
is connected to your computer.

●the display is correctly defined by the SETUP
procedure.

Refer to the documentation that comes with your
display for more information about your display.
The section "Monitor type" in Chapter 1
"Installing the System" describes how to define
the display that is connected to your computer.
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Adapting the Code Transmission Rate of the Keyboard

Adapting the
Code Transmission Rate
of the Keyboard

It may happen that the keyboard does not transmit
your entries correctly to the system. For example,
you get numeric characters when you are using the
cursor keypad and the NumLock is on.

If you have aswitchable keyboard, you can adapt the
code transmission rate of your keyboard to overcome
these problems. Check the documentation that came
with your keyboard to determine if your keyboard is
switchable or not.

Adapt the code transmission rate of your keyboard
with the utility KBDPARAM.COM on the Support
Diskette 1. Proceed as follows to use this utility.

Switch on the system and the display. Wait for
the system prompt A> or O.

Insert the Support Diskette 1into the flexible
disk dr ive.

Type the following commands. Press Enter after
e a c h .

1

2

3

A ;

K B D FA E O M
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Adapting the Code Transmission Rate of the Keyboard

4The screen displays information on how to
the utility and the selectable options. Try all
possible combinations until the keyboard
transmits your entries correctly to your system.

u s e

For future use copy the file KBDPARAM.COM to
your operating system disk and include the
appropriate KEDEARAM statement into your
autoexec.bat file.

You can also adapt the code transmission rate of the
keyboard by pressing the Pause key and the
appropriate function key every time you start the
system.
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Defining aFixed Disk
Manually

You can define afixed disk drive in your computer
yourself by using the utility USERHDD on Support
Disk 1.

You need the following technical parameters of your
fixed disk drive.

●Number of cylinders
●N u m b e r o f h e a d s

●Starting write precompensation
●Number of ECC bytes
●Landing zone

(0 for drives with automatic parking)
●Number of sectors per track

Perform the following steps to define anewly
installed fixed disk drive manually.

Start the computer with the Support Disk 1in
drive A. Thus the utility USERHDD starts
automatically and displays the HDD iNSrailATICN
I T T I L I T y s c r e e n .

Enter the corresponding parameter of your drive
for each request. Then select Return to DOS and
press Enter.

1

2
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Defining aFixed Disk Manually

3Start your computer again and run SETUP.
Select

Manual Disk paxanater via OSQ3BQO.EXE

for the fixed disk drive that you’ve specified with
the USERHDD utility, press Enter, and quit
SETUP by pressing End.

Note: You may also use the USERHDD utility in
the following command line format.

XJS^HXD of cylinders] [Start Pzeacap.] [EOC Bytes]
[Landing Zone] [Sbctors/Ztecfc]

For example, USERHU) 615 4300 0615 17
You must enter all pareuneters! No validation check!

You may also start the USERHDD utility from a
batch file with the appropriate USERHDD command.
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Installing Options
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Overview

Installing Options
Upgrading the computer by installing optional
components that are available in kit form.

Some examples of options are aprocessor upgrade,
communication adapters, and additional memory.

Purpose

■What to consider when you are installing options to
your PC.Points to Watch

Opening the Cabinet

Installing aBoard
Replacing Boards

Installing the Processor Upgrade
Installing Cache Memory
Installing Memory Modules (SIMMs)
Installing Disk Drives
Removing Drives

Reassembling the Computer

Installation Procedures
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Points to Watch

Only install kits or options which have been
approved for use with this personal computer.
The installation of non-approved options may cause
damage to the equipment. Such options may also
violate local safety or radio interference regulations.
Consult your customer service representative or
supplier for further information regarding the
suitability of kits and options.

Compatibility
C o n s i d e r a t i o n s

Switch off the computer and unplug the power cable
before starting option installation work.
Unless you are atrained engineer, do not disconnect
more than the installation instructions indicate.

Safety Precautions
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Points to Watch

If you handle them incorrectly, you may damage
some of the components used in some options by
electrostatic discharge. The following precautions
will help to avoid that problem.
●Do not install options in an area known to give

electrostatic problems. For example, in aroom
with carpet that is not anti-static.

●Wear an electrostatic discharge (ESD) strap and
touch ametal surface to ground yourself before
you handle boards or components. Do not handle
printed circuit boards (PCBs) more than
necessary. When you do, hold them by their edges
and do not touch the components.

▶Before disconnecting the computer from the
power source, touch ametal part of the personal
computer. This ensures that there is no potential
difference between you and the computer.

●Do not move away from the work area until you
have completed installation and replaced the
cabinet .

E lec t ros ta t i c
P recau t i ons

a n
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Points to Watch

This chapter describes how to install the various
options. Refer to the illustrations for each description
-normally on the facing page -for additional help.
The installation of aparticular option may require
only some of the procedures described here. The Kit
Information specifies, which procedures to use and
describes unique option features.

Separate the parts for each kit you are installing.
Check off each installation procedure as you perform
it for each kit.

Except where stated, dismantling and re-assembly
are reverse procedures. You may need screwdrivers
(for Phillips and slotted screws) for the installation
procedures.
When instructed to remove cable connections, note
the positions of the connectors and the direction in
which the connectors are connected to the boards.
Use SETUP to declare the new system configuration
after you have installed the options. The Chapter
"Installing the System" describes how to run SETUP.

Preparing for
I n s t a l l a t i o n
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Points to Watch

The illustrations show the major system components
that are accessible when the computer cabinet is
o p e n .

Major Components
Inside the Computer

\sockets for
memory modules (SIMMs)

video adapter board

bus extension for
AT compatible boards

\

i486 SX processor

main processor board

cache memory board
loudspeaker

power supply

fixed disk drive

—processor/
processor upgrade

flex disk drive, 3.5-inch

Model 3333 User’s Manual 4 . 5



Installing Optbns
Opening the Cabinet

Opening the Cabinet

Disconnect the computer.

Switch off the computer and unplug the power
cable from the wall socket.

Disconnect all cables connected at the back of the
computer.

Place the computer in flat desktop position on a
level surface.

Unlock the computer.

Turn the key clockwise, if the computer is not
already unlocked. The system is shipped
unlocked.

Remove the three cabinet retaining screws.

Remove the cabinet top.

Holding the sides of the upper cabinet, slide it
slightly backward and then lift it away.

1

2

3

4

5
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Opening the Cabinet

i

slide

retaining screws
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Installing aBoard

Installing aBoard

1Open the cabinet (Procedure A).
2Remove the blanking plate for the slot you are

going to use.

Asingle screw holds each blanking plate in place.
Save the plate, in case you decide to remove the
board in the future.

3Plug the board into the slot(s) facing vertically
from the main processor board.
Make sure that the edge connectors engage
properly in the sockets of the main processor
board. Then push the board carefully into place.
If the board is "full-length," be sure that the edge
of the board engages into the guide.
Note: The two slots next to the blue processor
socket have VESA video extensions.

4 F a s t e n t h e b o a r d .

Use the screw which previously held the blanking
plate in place to fasten the new facing plate
attached to the board.

5Re-install the cabinet top.
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installing aBoard

blanking plateretaining screw

VESA video extension

guide
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Replacing aBoard

Replacing aBoard

Open the cabinet (Refer to "Opening the
Cab ine t " ) .

Remove the cables from the old board.
If necessary, remove any cable that connects the
board with other parts of the computer.
Note which cable is connected to which connector
block on the board. For example, write the "J"
number of the connector block (printed on the
board) on the corresponding ribbon cable, using a
felt-tip pen.

Remove and save the retaining screw that fastens
the board to the cabinet.

Grasp the board and with aslight rocking motion
carefully pull it from its socket.
Install the new board. Refer to "Installing a
Boa rd . "
Be sure to place it correctly in the guide before
pushing it into place.
Also make sure that the edge connectors engage
properly in the sockets of the main processor
board. Then press the board carefully into place.
Connect all previously removed cables to the
b o a r d .

1

2

3

4

5

6
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Replacing aBoard

Fasten the board to the cabinet using the
retaining screw from the old board. If you
permanently remove aboard from the computer,
cover the empty slot in the computer cabinet with
the blanking plate removed when the hoard
ins ta l l ed .

Re-assemble the computer.

7

w a s

8

blanking plate
n /retaining screw

guide
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Installing the Processor Upgrade

Installing the Processor
Upgrade

The processor upgrade socket is located on the meiin
processor board. Before installation, carefully
examine the processor upgrade chip and the socket
where you are going to install it to. Familiarize
yourself with these components, handle them
carefully and observe the precautions about static
electricity given in 'Points to Watch."

Open the cabinet and remove any drive from the
front center drive bays. Refer to "Opening the
Cabinet" and "Removing Drives."
See the illustrations and find the blue square
socket with alever on the main processor board.

Unsnap the lever and swing it about 90 degrees
into avertical position.

Position the processor upgrade chip so that its
beveled corner, which has apainted or depressed
dot, matches the beveled comer of connector
receptacles on the processor upgrade socket.
Insert the chip into the socket. If it does not go in
easily, check that it is positioned correctly. Do not
force it into the socket.

Swing the lever back and snap it in. This locks
the chip in the socket.
Reassemble the computer.

1

2

3

4

5

6

7
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Installing the Processor Upgrade

0

niain processor board

socket for
processor upgrade

o o

D O O O O O O O O O

3 0 0 0 0 0 0 0 0 0
0

□I

Lfron t

beveled corner
n n

beveled comer/dot

processor upgrade chip

socket

beveled corner
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Installing Cache Memory

Open the cabinet and remove any drive from the
central front drive bays to access the cache
memory connector on the main processor board.
Refer to "Opening the Cabinet" and "Removing
Dr ives . "

Plug the cache memory board onto the cache
memory connector on the main processor board.
Make sure that the board connector is fully
seated onto the main processor board.

Secure the upgrade board installation.
Install the screw that came with the kit vertically
through the cache memory board into the cabinet
b a s e .

Re-assemble the computer.

Run SETUP and set Second Level Cache to YES.

1

2

3

4

5
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cache memory connector

cache memory board

Model 3333 User's Manual 4.15



Installing Options
Installing Memory Modules (SIMMs)

Installing Memory Modules
(SIMMs)

You can install four single inline memory modules
(SIMMs), available as kits, on the main processor
b o a r d .

To access the SIMM sockets on the main processor
board, open the cabinet and remove any drive from
the central front drive bays. Refer to "Opening the
Cabinet" and "Removing Drives.

The first SIMM, normally factory-installed, must be
in the socket UlO.

The table below lists all allowed SIMM installation
comb ina t i ons .

U 1 5U 9 U 1 3U 1 0Tota l
Bank 3Bank1 Bank 2BankOMemory

none installed none installed	 none installed
none installed	 none installed

4 M B4 M B
4 M B4 M BSMB

none installed4 M B4 M B4 M B12 MB
4 M B4 M B4 M B4 M B16 MB

none installed	none	 installed	 none installed
none	 installed	 none installed

none installed

none	 installed	 none installed

1 6 M B 1 6 M B
16 MB4 M B20 MB

16 MB4 M B4 M B24 MB
16 MB3 2 M B 1 6 M B

none installed16 MB16 MB4 M B36 MB
16 MB16 MB4 M B4 M B40 MB
none installed1 6 M B 1 6 M B4 8 M B 1 6 M B
16 MB16 MB16 MB16 MB64 MB
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Installing Memory Modules (SIMMs)

Install the memory modules SIMM by SIMM.
Begin installation with UlO for the first SIMM.
Install more SIMMs in the following sequence to
their sockets,
second SIMM -U9y
third SIMM -U13y
f o u r t h S I M M - U 1 5 .

(Si
w

keyed cornerso /

\p

% U1I

sockets for SIMM
installation

U10/U9/U13/U15
t
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Installing Opttons
Installing Memory Modules (SIMMs)

Hold the SIMM board at an angle of
approximately 45 degrees near the SIMM socket.
The key on the SIMM board must match the key
on the socket.

Insert the connectors on the SIMM board into the
guide slot on the socket.
Rotate the SIMM board into avertical position.
Make sure that the latches on either side of the
socket engage the side edges of the board.

1

2

3

keyed corner

SIMM

socket

latch
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Installing Disk Drives

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

If you are replacing an already installed disk drive,
first remove the existing disk drive as described in
"Removing Drives."

The following list shows the general drive
installation procedure for any type of drive.
1Select the drive installation position as described

in "Selecting the Installation Position."
2Prepare the drive as described in

"Preparing an IDE Fixed Disk Drive,'
"Preparing aFlexible Disk Drive,
"Preparing aTape Drive with Flexible Disk
Interface," or
"Preparing aSCSI Drive,"
depending on the drive that you are going to
i n s t a l l .

3Install the drive into your computer as described
i n

"Installing a5.26-inch Drive," or
"Installing aFixed Disk Drive,"
depending on the t3^e of drive that you are going
t o i n s t a l l .

a r e

o r

o r
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Installing Disk Drives

Select the installation bay for anew drive in
accordance with the table of drive installation
positions below and your drive configuration.
When you complete this section, go to
"Preparing an IDE Fixed Disk Drive,"
"Preparing aFlexible Disk Drive,"
"Preparing aTape Drive with Flexible Disk
Interface,'
"Preparing aSCSI Drive," respectively,
depending on the drive that you are going to install.

Selecting the
Ins ta l la t ion Pos i t ion

o r

o r

o r

Drive Bay Position*
Drive
Combination FrontFront Rear ^Rear^Front

11Right ̂ Cen te r ’ Cen te r
Rex1Flex

Fix^1 F l e x / 1 F i x F l e x
Fix®Fix®1Flex/1 Fix/

1Tape / TapêRex

Fix®CD-ROM Fix®1Flex/I Fix/
1CD-ROM Rex M
1Flex/I Fix/
1Tape/
1CD-ROM

CD-ROM Fix®TapêRex (5)
Fix®Fix®1 F l e x / 2 F i x R e x
Fix®Fix®1Flex/2 Fix/

1 Ta p e TapêFlex

CD-ROM Fix®Fix®1Flex/2 Fix/
1CD-ROM R e x

1Flex/2 Fix/
1Tape/

CD-ROM

Fix®CD-ROM Fix®Tape'*Flex
M1
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Drive Bay Position*Drive
Combination Front Front Front Rear^ Rear^Right ° 1 1C e n t e r ' C e n t e r

Flex̂2F lex Flex

Flex^ Fix®2Flex/1 Fix Flex

2 F l e x / I F i x /
1Tape Flex^ Tape'* Fix®Flex

2Flex/1 F ix /
1CD-ROM

CD-ROMFlex̂ Fix®Flex

Flex^ Fix® Fix®2Flex/2 Fix Flex

2Flex/2 Fix/
1Tape Flex^ Tape'* Fix® Fix®Rex

2Flex/2 F ix /
1CD-ROM

CD-ROMFlex^ Fix® Fix®Flex

Flex: Flexible Disk Drive
Tape: Streaming Tape Drive

Fix: Fixed Disk Drive
CD-ROM: Compact Disk Read-Only Drive

Notes:

(1) Front Center Bays: 5.25-inch drives only
(2) Rear Bays: 3.̂ ch fixed disk drives only. Rear bays can accomodate either

two 1-inch-high drives or one 1.6-inch-high drive.
(3) Fixed Disk Drives with SCSI interface or IDE interface.

For installing SCSI drives you need aSCSI host adapter board.
(4) Tape Drives with SCSI interface or flexible disk interface.

For installing SCSI drives you need aSCSI host adapter board.
(5) SCSI Drive -you need aSCSI host adapter board.
(6) 3.5-inch flexible disk drive factory-installed
(7) 525-inch, 1.2 MB flexible disk drive only		
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rear drive bays

front right drive bay
flex disk drive, 3.5-inch

front center
drive bays
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This section explains how to prepare an IDE fixed
disk drive.

Skip this section if you are installing aflexible disk
drive, or atape drive with flexible disk interface, or a
SCSI drive.

When you complete this section, go to
"Installing aFixed Disk Drive."

Preparing an IDE
Fixed Disk Drive

Check the following settings before you install the
d r i v e .

●Master/Slave configuration jumpers

Drive Configurat ion
This system supports two IDE fixed disk drives.

Set the single drive configuration, if you have only
one IDE fixed disk drive installed.

If you have two IDE fixed disk drive installed, you
must configure one drive as master (primary) drive
and the other drive as slave (secondary) drive.
Always configure your first fixed disk drive (Drive
O) as master drive.

To set the drive configuration, set the jumpers on the
drive configuration jumper block. If you cannot
position the jumpers with your fingers, use a
long-nose pliers or tweezers.

Factory-installed drives are already set on the
correct drive configuration jumpers.
The documentation that comes with afixed disk
drive kit provides drive configuration jumper setting
for the new drive, as well as for the factory-installed
IDE fixed disk drives.

Model 3333 User’s Manual 4.23



Installing Options
Installing Disk Drives

This section explains how to prepare aflexible disk
drive and atape drive with flexible disk interface.
Skip this section if you are installing afixed disk
drive, aSCSI tape drive, or aCD-ROM drive.
When you complete this section, go to
"Installing a5.25-inch Drive."

This system supports three drives connected to the
flexible disk interface.
One 3.5-inch flexible disk drive plus
One 5.25-inch flexible disk drive plus
One tape drive with flexible disk interface
Check the following settings before you install the
d r i v e .

●Drive selection jumpers/switches

Preparing aFlexible
Disk Drive and a
Tape Drive with
Flex ib le Disk
I n t e r f a c e

D r i v e S e l e c t i o n
Refer to the Kit Information to set the jumpers, and
switches on the drive correctly, if required.

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

Flexible Disk Drives Always set the jumper or
switches at the second setting. The system
automatically assigns the appropriate drive address
for each flexible disk drive according to the drive’s
position on the cable.
Tape Drives
at the fourth setting.

Always set the jumper or switches
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This section explains how to prepare aSCSI fixed
disk drive, aSCSI tape drive, and aSCSI CD-ROM
dr i ve .

Skip this section if you are instalhng aflexible disk
drive, or atape drive with flexible disk interface, or a
fixed disk drive with IDE interface.

When you complete this section, go to
"Installing a5.25-inch Drive,
"Installing aFixed Disk Drive," respectively,
depending on the type of drive that you are going to
ins ta l l .

Preparing aSCSI
D r i v e

o r

You need aseparate SCSI host adapter board
installed in your computer to operate aSCSI drive.
Detailed information on preparing and operating the
SCSI host adapter board comes with the board.

Check the following settings before you install the
d r i v e .

●Drive identification jumpers
●Terminating resistors
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D r i v e I d e n t i fi c a t i o n
Your computer supports four internal SCSI drives.
The SCSI controller on the SCSI host adapter board
of this system is assigned ID number 07.
Each SCSI device must have its own ID number.
Setting more than one SCSI device with the same ID
will cause improper operation of the SCSI
subsystem. The SCSI host adapter board is
considered aSCSI device.

You may reduce the start-up time of your computer
by setting one SCSI drive to drive ID number 00.
If you want to start your computer with the
operating system on aSCSI fixed disk drive, set the
drive ID number of this drive to 00.

Note: If both, SCSI and non-SCSI fixed disk drives,
installed in your computer, you can only start

("boot") your system from the non-SCSI fixed disk
d r i v e .

a r e
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The SCSI host adapter board supports two SCSI
fixed disk drives.

To operate SCSI tape drives, SCSI CD-ROM drives,
or additional SCSI devices you need special software
programs called device drivers.
These drivers are normally included in separate
user/application software packages.
Contact your supplier or sales representative for
information on which SCSI support software you
need.

Record the ID number you set for each SCSI device
attached to your system.

To set the drive ID number, set the jumpers on the
drive ID jumper block. The ID number is usually set
according to the binary numbering system. If you
cannot position the jumpers with your fingers, use a
long-nose pliers or tweezers.
Refer to your drive documentation for drive ID
jumper setting. The illustrations following the next
section show the drive ID settings on
factory-installed SCSI drives. If your SCSI drive does
not conform to any of the drives shown there, extra
information is provided with the drive.
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Te rm ina t i ng Res i s t o r s
The last drive on an internal or external SCSI cable
must have terminating resistors installed/enabled.
If more than one drive is attached to an internal or
external SCSI cable, the drive on the middle
connector must not have terminating resistors
ins ta l l ed .

If internal and external SCSI devices are attached to
the computer, the SCSI host adapter board must not
have terminating resistors installed/enabled.
Terminating resistors should be on only two devices
in any configuration. They should be
installed/enabled on the devices on the extreme ends
of the SCSI cable. The SCSI host adapter board is
considered aSCSI device.

●If you replace an already installed drive with
terminating resistors, leave the terminating
resistors on the new drive.

●If there is no internal SCSI drive and you add an
external disk drive, leave the terminating
resistors on the SCSI host adapter board and on
the new drive.

●If there is an internal SCSI drive and you add an
external disk drive, disable the terminating
resistors on the SCSI host adapter board and
leave the terminating resistors on the last
internal and external drives or devices.
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Refer to the documentation packaged with the drive
or device for the location of its terminating
resistor(s). The illustrations on the following pages
show the position of the terminating resistors on the
factory-installed SCSI drives. If your SCSI drive does
not conform to any of the drives shown there, extra
information is provided with the drive.

Remove the terminating resistors with along-nose
pliers or tweezers, if appropriate.
Save the terminating resistors in case you change
the configuration of the SCSI drives in your system.
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M

B P

● ●Quantum LPSXXS
fixed disk drives

# # A Om m r n «
A 1

A O

SCSI fixed disk drive

drive ID jumpers
AO. A1.A2 |0l

terminating resistors

A 2

f t§ ●● ● ● ●A 1

AO

6ID:	 0	 1	 2	 3	 4	 5
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wangtek 5525ES
tape drives terminating resistors

SCSI tape drive

drive ID jumpers
1.2.3

C M C O

3

2 i f f ● ●
1

● ●# ●
# ● ● ● ● ●

ID:	 0	 1	 2	 3	 4	 5	 6
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Toshiba CD-ROM Drive

SCSI CD-ROM drive

terminating resistors

D R I V E
N U M B E R
SCSI ID

J u m p e rJ u m p e rJ u m p e r
I D 4I D 2I D 1

RemovedRemovedRemoved0
RemovedRemovedInstalled1
RemovedInstalledRemoved2

RemovedInstalledInstalled3
InstalledRemovedRemoved4
Instal ledRemovedInstalled5
Instal ledInstalledRemoved6
InstalledInstalledInstalled7
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SONYCDU-561
CD-ROM Drive

terminating resistors

0 1 2

% ^

D R I V E
N U M B E R
SCSI ID

Jumper Jumper Jumper
0 1 2

Removed0 Removed Removed

Installed Removed1 Removed

Removed2 Instal led Removed

Installed3 Instal led Removed

Removed4 Removed Instal led

Installed5 Removed Instal led

Removed6 Installed Instal led

Installed7 Installed Instal led

Model 3333 User’s Manual 4.33



Installing Options
Installing Disk Drives

MAXTOR 535 MB
fixed disk drives

SCSI fixed diskdrive

drive ID jumpers
1-2,3-4,5-6

D R I V E
N U M B E R
SCSI ID

P i n sP i n sP i n s
5 & 63 & 41 & 2

RemovedRemovedRemoved0
RemovedRemovedInstalled1
RemovedInstalledRemoved2
RemovedInstal ledInstalled3

Instal ledRemovedRemoved4

Instal ledRemovedInstalled5

InstalledInstalledRemoved6

InstalledInstalledInstalled7
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DEC DSP3105
fixed diskdrives

drive iD jumpers
1-2,3-4,5-6

terminating resistors

SCSI fixed disk drive

D R I V E
N U M B E R
SCSI ID

P i n s
1 & 2

P i n s P i n s
3 & 4 5 & 6

Removed0 Removed Removed

Installed1 Removed Removed

Removed2 Installed Removed

Installed3 Installed Removed

4 Removed Removed Instal led

Installed5 Removed Instal led

Instal ledRemoved6 Installed

Installed7 Installed Installed
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Use the following procedure to install a5.25-inch
flexible disk drive, or a5.25-inch tape drive (flexible
disk or SCSI interface), or aCD-ROM drive into the
front center drive bays.

Skip this section if you are installing afixed disk
d r i v e .

When you complete this section, go to
"Reassembling the Computer."

Installing a
5 . 2 5 - i n c h D r i v e

Open the cabinet and remove any full-length
bo£u-d. Refer to "Opening the Cabinet" and
"Replacing aBoard."

1

2Remove the drive bracket with the 3.5-inch
flexible disk drive.

Detach the data cable and the power harness
from the 3.5-inch flexible disk drive,

bRemove the screws that fix the drive bracket
to the computer cabinet,

cSlide the drive bracket to the rear of the
computer cabinet, lift it out and put it aside.

a

3Remove the drive bay cover to allow access to the
drive that you want to install,

aRemove the fixing screws and lift out the
metal drive bay cover,

bUnsnap the plastic drive bay cover from the
front panel and remove it.
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s c r e w s

drive bracket with 3.5-inch
flexible disk drive

metal drive bay cover

s c r e w

plastic drive bay cover
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4Slide the drive into the drive bay and fix it with
the screws that came with the kit.

5Re-install the drive bracket with the 3.5-inch
flexible disk dr ive.

6Connect the previously removed power harness to
the 3.5-inch flexible disk drive.
Connect aspare connector of the power harness
to the newly installed drive.
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7If you are installing flexible disk drives and tape
drives with flexible disk interface,

continue with steps 8through 11.
If you are installing SCSI tape drives and SCSI
CD-ROM drives,

continue with steps 12 through 14.
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8Detach the ribbon data cable from connector J4
on the main processor board. You may discard
the cable.

9Connect the data cable to the drives.

Take the data ribbon cable that came with the
kit. Connect the connector 1J-BC8VFD in the
middle of the cable to connector J4 on the
main processor board,

bThe connector 1J-EKEVE Bon the ribbon
cable is to connect the 5.25-inch flexible disk
d r i v e ,

cThe connector 1J-SIRon the ribbon cable is
to connect the tape drive,

dThe connector 1J-ERIVE Aon the ribbon
cable is to connect the 3.5-inch flexible disk
drive in the drive bracket.

Make sure that line 1of the ribbon cable, marked
with acolored tracer, connects to pin 1on the
drive data cable connectors.

Note: Refer to the Kit Information for the exact
connector positions on the drive.

10 Reassemble the computer.

11 If you have installed a5.25-inch flexible disk
drive, run SETUP and set Flexible disk Bto
1.2 MB, 5.25".

a
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connector J4
flex drive data cable

fixing screws
flexible disk drive
5.25-inch

spare power connector
connect to new drive

J D r i v e B - c o n n e c t t o
new flexible disk drive

j s t r - - c o n n e c t t o

tape drive

J D r i v e A - c o n n e c t t o
3.5-inch flex disk drive

connectors

J B o a r d / J 4
flex drive data cable

3.5-inch flex drive
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12 Connect the previously removed data cable to the
3.5-inch flexible disk ^ive.

13 Connect the SCSI data cable to the drives,

aIf you have added aSCSI drive to asystem
with SCSI drives already installed, connect a
free connector of the SCSI data cable to the
newly installed drive,

bIf the newly installed drive is your only SCSI
drive, take the SCSI data ribbon cable that
came with the SCSI host adapter board.
Connect the connector J-BOAH) at one end of
the cable to the SCSI host adapter board.
Connect the connector J-^Jrive 1at the
other end of the cable to the newly installed
d r i v e ,

cIf you are installing more than one SCSI
drive, take the SCSI data ribbon cable from
one of the kits. Use the following table to
correctly connect the SCSI data cable.

SCSI Cable
Connector

Connect to

SCSI host adapter boardJ - B Q R I 0

SCSI drive in outer rear bayJ - D r i v e 1

SCSI drive in inner rear bayJ - D r i v e 2

SCSI drive in upper front bayJ - D r i v e 3

SCSI drive in lower front bayJ - D r i v e 4

Note: Connector J-Drive 1at the end of the SCSI data cable must always be
connected to aSCSI drive to ensure correct termination of the SCSI subsystem.
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dFrom the SCSI host adapter board, run the
data cable on top of the power supply to
connect the drives in the front center bays.
Then run the end of the cable above the
stabilizing brace to connect the drives in the
rear bays.

Refer to the Kit Information for the exact
connector positions on the drive.

Match the keys on mating connectors.

14 Reassemble the computer.

J - D r ± v e 3

drive in upper front bay

J ^ D r i v e 4

drive in lower front bay

J - B Q A B D

SCSI host adapter

J ^ D r i v e 2

drive in inner rear bay

J - D r i v e 1

drive in outer rear bay
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■Use the following procedure to install afixed disk
drive, with IDE or SCSI interface, into the rear drive
bays.

Skip this section if you are installing aflexible disk
drive, atape drive, or aCD-ROM drive.
When you complete this section, go to
"Reassembling the Computer."

Installing aFixed
D i s k D r i v e

1Open the cabinet as described in "Opening the
C a b i n e t . ”

2Remove the drive bracket with the fixed disk
d r i v e .

Detach the data cable and the power harness
from the existing fixed disk drive.
Remove the ribbon data cable from the drive
bracket, if there is no fixed disk drive already
ins ta l l ed .

Remove the screw that fixes the drive bracket
to the computer cabinet.
Slide the drive bracket to the front of the
computer cabinet, lift it out and put it on the
working surface.

a

b

c

3Slide the new drive into the drive bracket and fix
it with the screws that came with the kit.

4If you are installing fixed disk drives with IDE
interface,

continue with steps 5through 8.

If you are installing SCSI fixed disk drives,
continue with steps 9through 11.
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fixing screw

drive bracket

fixed disk drive

fixed disk drive

%

fixing screws«

drive bracket
fixed disk drive

Q
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5Connecting IDE/AT fixed disk drives to the
computer.
Notes: Make sure that line 1of the ribbon cable,
marked with acolored tracer, connects to pin 1on
the data cable connectors.

Match the keys on mating connectors.

Refer to the Kit Information for the exact
connector positions on the drive.

One IDE fixed disk drive installed
Use the data cable that was attached to the
drive bracket (see step 2). You do not need the
ribbon data cable that is supplied with the kit.
Connect the connector J-BQiVE0 at one end of
the cable to connector J3 on the main
processor board.
Re-install the drive bracket with the fixed
disk dr ive.
Connect aspare connector of the power
harness to the newly installed drive.
Connect the connector J-Drive at the other
end of the cable to the newly installed drive.

a
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Two IDE fixed disk drives installed
Remove the old data cable from connector J3
on the main processor board. You may discard
this cable.

Take the data cable that came with the kit.
Connect the connector J-BQM© at the end of
the cable to connector J3 on the main
processor board.
Re-install the drive bracket with the fixed
disk drive.
Connect aspare connector of the power
harness to the newly installed drive.
Connect the connectors J-Drive at the end of
the data cable to the fixed disk drives in the
drive bracket.

b

spare power connector
connect to new drive

J D r i v e C - c o n n e c t t o
inner fixed disk drive

J D r i v e D - c o n n e c t t o
outer fixed disk drive

connectors

J B o a r d / J 3
fix drive data cable
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6Reassemble the computer.

7Run SETUP and set the correct drive type
number for Fixed disk Cand Fixed disk D. Refer
to the Kit Information for the drive type number
of your new fixed disk drive.

8Format the drive media, if necessary. Refer to
your operating system documentation for how to
prepare fixed disks for your computer.
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9Connecting SCSI fixed disk drives to the
compu te r.

Notes: Make sure that line 1of the ribbon cable,
marked with acolored tracer, connects to pin 1on
the data cable connectors.

Match the keys on mating connectors.
Refer to the Kit Information for the exact
connector positions on the drive.

Re-install the drive bracket with the fixed
disk drive.
Connect aspare connector of the power
harness to the newly installed drive.
Connect the SCSI data cable.

If you have added aSCSI drive to asystem
with SCSI drives already installed, connect a
free connector of the SCSI data cable to the
newly installed drive.

If the newly installed drive is your only SCSI
drive, take the SCSI data ribbon cable that
came with the SCSI host adapter board.
Connect the connector J-BQRRD at one end of
the cable to the SCSI host adapter board.
Connect the connector J-Drive 1at the other
end of the cable to the newly installed drive.

a

b
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●If you are installing more than one SCSI
drive, take the SCSI data ribbon cable that
came with the SCSI host adapter board. Use
the following table to correctly connect the
SCSI data cable.

SCSI Cable
Connector

Connect to

SCSI host adapter boardJ - B O B B D

SCSI drive in outer rear bayJ - D r i v e 1

SCSI drive in inner rear bayJ - D r i v e 2

SCSI drive in upper front bayJ - D r i v e 3

SCSI drive in lower front bay	
Note: Connector J-DcLve 1at the end of the SCSI data cable must always be
connected to aSCSI drive to ensure correct termination of the SCSI subsystem.

J - D r i v e 4

●From the SCSI host adapter board, run the
data cable on top of the power supply to
connect the drives in the front center bays.
Then run the end of the cable above the
stabilizing brace to connect the drives in the
rear bays.

10 Reassemble the computer.

11 Format the drive media, if necessary. Refer to
your operating system documentation for how to
prepare fixed disks for your computer.
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j - b c a r d

drive in upper front bay
J - D r i v e 4

drive in lower front bay
SCSI host adapter o

J - D r i v e 2

drive in inner rear bay
J - D r i v e 1

drive in outer rear bay
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Removing Drives

Follow these steps to remove any type of drive.

Open the cabinet as described in "Opening the
Cab ine t . "

1

2Front 3.5-inch drive bay
Remove all harnesses from the installed drive.

Remove the two screws that secure the drive
bracket, as shown in the illustration.
Slide the bracket to the back of the cabinet,
and lift it with the drive from the cabinet.

The flex drive is secured to the bracket from
the sides by foin* screws. These may now be
removed, and the drive lifted out of the bay.

bracket screws

drive bracket with 3.5-inch
flexible disk drive
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3Rear drive bays
aRemove all harnesses from the installed drive,

bRemove the screw that secures the drive bay,
as shown in the il lustration,

cSlide the bay to the front of the cabinet, and
lift it complete with drive from the cabinet,

dThe drive is secured to the bracket from the
sides by four screws. These may now be
removed, and the drive lifted out of the
b r a c k e t .

bracket screw drive bracket
fixed disk drive
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4Front drive bays

First, the front 3.5" drive bracket must be
removed as described in step 2.

bAlso, remove any full-length board from the
exp£msion slots on the main processor board.
Refer to "Replacing aBoard."

cNow you can access and remove the fixing
screws from the sides of the drive bays. Four
screws are provided for each drive,

dDisconnect the harnesses from the drive, and
slide the drive out through the front of the
cab inet ,

eIf you are replacing adrive, refer to the
corresponding sections about installing a
d r i v e ,

fIf you remove adrive from this position
permanently, cover the drive bay slot in the
computer front panel. Use the drive bay
covers that were removed when you installed
the drive. These covers are designed to
provide the proper air flow when there is no
drive installed. They are also required for the
system to conform to emission standards.

The metal drive bay cover is secured by the
two screws at the front of the drive bay; the
plastic drive bay cover snaps into the cabinet
front panel.

5If you are replacing adrive, refer to the
corresponding sections about installing adrive.

a
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fixing screws
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Reassembling the Computer

When you have finished installing options,
reassemble the computer as listed below.

1Replace the cabinet top.
aCheck that all cables are securely connected

and routed properly, so that they cannot get
trapped by the cabinet top.

bIf you have aSCSI data cable installed, make
sure that it does not block the intake vents of
the fan in the power supply front,

cPlace the cabinet top slightly behind and on
top of the shdes on each side of the cabinet
almost at the back panel. Make sure both
sides are sitting properly on the metal slide,

dPush the top forward to meet the cabinet back
pguiel.

2Fasten the retaining screws that secure the
cabinet top.

3Lock the cabinet, if required.

4Connect all previously removed cables to the
computer.
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Checking Options After
I n s t a l l a t i o n

Always use any available diagnostic routines (refer
to Chapter 2"Using the System") to check that the
computer is in working order.

Some options may require special test routines that
the standard diagnostic does not include. In such
instances, aspecial diagnostic often comes with the
option.

Diagnostic Testing

You may disturb the information in the
battery-supported memory, which notes important
characteristics of your system (for example, t3rpe and
number of disk drives) when you are handling
printed circuit boards, especially the main processor
board .

To check for the correct system configuration and
time setting, run the SETUP program after doing
any work involving removal of the cabinet.

System
Configuration Check
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Appendix A
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Switches and Technical Data
Setting Switches

Setting Switches

You may change certain functions of the system by
altering the setting of the switches on the main
processor board. Also, installing some options may
require you change the switch settings.

For most users the standard settings will suit their
needs and no changes will be required.
To access the switches on the main processor board,
remove the cabinet top as described in the Chapter
“Installing Options.”
Alabel inside the cabinet shows the factory default
settings of the switches.

Switch 1on switchblock SWl has no function when a
VGA controller board is installed to the system.
When aCGA or aMDA controller is installed to the
system, set the switch as follows.

Color/Graphics -SWl-1 on

Alpha/Monochrome -SWl-1 off

Selecting the
Display Type

O N

f1

'|2

The second switch on the switchblock, SWl-2, is
reserved for further enhancements. Set SWl-2 to off.SW1 ●factory default settings

The following illustration shows the location of the
swi tchb lock SWl .
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switchblock SW1
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Technical Data

Techn i ca l Da ta

Main processor board with
i486 SX processor, 25 MHz or 33 MHz, or
i486 DX, 33 MHz processor or
i486 DX2 processor, 50 MHz or 66 MHz .

8KB processor-internal cache memory
Industry Standard bus architecture (ISA/AT)

Up to 64 MB RAM memory

64 KB or 256 KB second level cache memory optional
Power supply, 160 Wstatic, 240 Wdynamic,
switchable between 115 Vac and 230 Vac,
integrated fan and power outlet for display.

General Features

SVGA Graphics Adapter
512 KB video RAM, optional upgrade to 1MB,
GD5422 graphic chip,
maximum reso lu t ion: 1024 x768

Windows Graphics Adapter
1MB video RAM, no upgrade possible
GD5426 graphic chip,
maximum resolut ion: 1024 x768

Work Station Adapter
1MB video RAM, optional upgrade to 2MB
maximum reso lu t ion: 1280 x1024

Video Adapter
B o a r d s
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Technical Data

6-Pin PS/2 type keyboard connector, bi-directional
6-Pin PS/2 t3^pe mouse connector, bi-directional
15-Pin VGA display connector

I /O Interfaces

9-Pin Serial (RS-232C) connectors
Note: Data transfer speed via serial interfaces:
19200 baud maximum for cable length <15 m(50 ft)

25-Pin Parallel (Centronics) connector, bi-directional

Serial/Parallel Port Addresses

Address (Hex) Interrupt LevelPort
IRQ43F8-3FFC0M1

Serial
IRQ32 F 8 - 2 F FCOM2
IRQ7378 »37FLPT1

Parallel
IRQ7278 -27FLPT2
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I/O Port Address Map
Port (Hex) System Use
0 0 - 1 F DMA Controller 1
2 0 - 3 F Programmable Interrupt Controller (Master)

Programmable Interval Timer4 0 - 5 F

6 0 - 6 F Parallel Input/Diitput Interface
7 0 - 7 F Real Time Clock and DMA Mask
8 0 - 9 F DMA Page Select Registers
AO-BF Programmable Interrupt Controller 2
CJO-DF DMA Controller 2
FO Clear Coprocessor Busy
F1.F2.F3 Reserved

F 8 - F F Coprocessor
170-177 Reserved
1F0-1F7 Fixed Disk Controller Primary
200 -20F Reserved

219 Reserved

278 -27F Parallel Interface Port 2(Serial Port 4)
2F0-2F7 Reserved

2F8-2FF Serial Port 2

300 -31F Reserved
330 -333 SCSI Interface Default
338 -33F Reserved

3 6 0 - 3 6 F Reserved

370-377 Reserved

378 -37F Parallel Interface Port 1(Serial Port 3)
380 -38F Reserved
3A0-3AF Reserved
3B0-3BF Character Display Controller
3C0-3CF EGA/VGA Additional Reserved
3D0-3DF Graphics Display Controller
3F0-3F7 Rexible Disk Controller Primary

Serial Pott 13 F 8 - 3 F F
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Socket for

●OverDrive™ processor upgrade
ODP486SX or ODPR486DX

P r o v i s i o n s f o r
Optional Internal
System Expansion o r

●	 i486 DX or i486 DX-2 processor

4Sockets for memory modules (SIMMs)
Connector for second level cache upgrade board -
64 KB or 256 KB

Connector for audio upgrade board
2combination slots with VESA video extension for
high resolution video boards or 16-bit AT compatible
boards

4Slots for 16-bit AT compatible boards

Height: 394 mm (15.5 in.)
Width: 157 mm (6.2 in.)

Depth: 417 mm (16.4 in.)

D i m e n s i o n s

Approximately 15 kg (33 lb)
The above weight is the maximum weight for a
computer with drives installed in all bays and boards
installed in all slots. Weight of the computer varies
according to the installed features.

Weight
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Sides :76 mm (3 inches)

Top: 25 mm (1 inch)
Back: 76 mm (3 inches)

Bottom: 6mm (0.25 inches)

A i rflow C learances

Tempera tu re
Operating: 15°C to 32°C (59°F to 90°F)
Storage: -10°C to 50°C (14°F to 122°F)

Transit: -40°C to 60°C (-40°F to 140°F)

E n v i r o n m e n t

H u m i d i t y
Relative Humidity: 20% to 80%

Humidity Change: 10% per hour

A l t i t u d e / B a r o m e t r i c P r e s s u r e
Operating/Transit/Storage)
Altitude: Up to 3002 m(9850 ft)

Barometric pressure: 10000 to 69000 Pascal

Acous t i ca l No ise In fo rmat ion
Sound pressure level (LPA) in operator’s ear position
is less than 45 dB(A). Measurement, operating
conditions and installation according to DIN 45635.

Review other installation environments with asite
preparation specialist.
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Nominal Voltage 115 V
Power Requirements Input voltage: 100 to 125 Vac

Input current: maximum 5.0 A
Frequency: 60 Hz
Nominal Voltage 230 V
Input voltage: 220 to 240 Vac
Input current: maximum 3.0 A
Frequency: 50 Hz
Power consumption: 370 Wor 1262 BTU/h

m a x i m u m

F l e x i b l e D i s k D r i v e s
1.44 MB and 2.88 MB, 3.5-inch

1.2 MB, 5.25-inch

F i x e d D i s k D r i v e s
80 MB, 120 MB, 160 MB, 240 MB, 340 MB,
and 520 MB
IDE (Industry Disk Electronic) type, AT interface
240 MB, 535 MB, and 1GB
SCSI interface (SCSI host adapter required)

Tape Drives
1 2 0 M B / 2 4 0 M B
Flexible disk drive interface

3 2 0 / 5 2 5 M B
SCSI interface (SCSI host adapter required)

C D - R O M D r i v e
600 MB
SCSI interface (SCSI host adapter required)

Storage Media
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Index 34h of the extended CMOS-RAM.
Password User
Information Byte

Bits

1 . 0 User logged In1

0 0 Master
01 User l
10 User 2
11 Use rs

3 . 2 Password Level1

00 Master

01 Level 1

1 0 Level 2
11 Level 3

7 Password Required at Start
0 No
1 Yes

4 , 5 , 6 Reserved fO)

Model 3333 User’s Manual A.9



Switches and Technical Data
Technical Data

All connectors are shown viewed from outside of the
computer.Externa l Connectors

Pin Assignments
Keyboard and Mouse Connectors
6-pin, female

SignalPin
Data1

Not Used2

Ground3
■hSVdc4

Clock5

Not Used6

ShieldingShell

Display Connector (VGA)
15 pin, female

P i n S i g n a lSignalPin6
Not Connected9Red Video1
Digital Ground1 0Green Video2^ O 11o1 o Not Connected11Blue VideoO 3

0 5 0
O q O
O q O
o „ o

Not Connected12Not Connected4
H-Sync1 3Digital Ground5
V-Sync14Red Ground6
Not Connected1515 Green Ground5 7

Blue Ground8
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Para l le l (Cent ron ics) Connector
25-pin, female

Pin Signal Pin Signal
1 Strobe/ 14 Auto/

1
O 2 Data Line 0 15 Error/14O
O 3 Data Line 1 16 Init/O
O 4 Data Line 2 1 7 Select In/O
O 5 Data Line 3 18 GroundO
O 6 Data Line 4 19 Ground

Ground

O
O 7 Data Line 5O 20O

O 8 Data Line 6 21 GroundO
O 9 Data Line 7 2 2 GroundO
O 10 Acknowledge/ 2 3 GroundO
O 11 Busy 2 4 GroundO
O 12 PEO 2 5 Ground
O 25 13 SelectO

1 3

Serial (RS-232C) Connectors
9-pin, male

5 Pin Signal P i n S i g n a l
9

Receive Line
Signal Data

1 6 Data Set Ready
2 Receive Data 7 Request To Send

Clear To Send

Ring Indicator

3 Transmit Data 8
6 4 Data Terminal Ready 91

5 Signal Ground
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Memory Map
NotesFunctionAddress (hex)

00000000 -
0009FFFF system board RAM640 KB System

128 KB Video RAM
Display Buffer

OOOAOOOO ■
OOOBFFFF

reserved for video

OOOCOOOO -
OOOC7FFF video adapterVGA BIOS

reserved for ROM or
RAM on I/O adapters

duplicated system BIOS
at address FFFFOOOO

128 KB
I/O Expansion ROM

000C8000 ■
OOOEFFFF

64 KBOOOFOOOO -
OOOFFFFF System ROM BIOS
01000000 -
03FFFFFF Maximum Memory memory

128 KB Reserved on
System Board

FFFFOOOO -
FFFFFFFF duplicated ROM BIOS
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Interrupt Levels
Interrupt Function
Level

Parity or I/O Channel CheckNMI

6259A 8259A
No.1 No. 2

Timer Output 0IRQO

IRQ1 Keytwafd Output 0

Interrupt from 8259A No. 2IRQ2

IRQ8 Real Time Clock Interrupt

Software Redirected to Int OAHIRQ9

IRQ10 Reserved

IRQ11 SCSI Host Adapter
Mouse/Auxiliary PortIRQ12

IRQ13 Math. Coprocessor
IRQ14 Fixed Disk Controller

IRQ15 Reserved

Serial Port 2IRQ3

Serial Port 1IRQ4

IRQ5 Reserved

Flexible Disk ControllerIRQ6

IRQ7 Parallel Port 1, Parallel Port 2
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Glossary

List of Abbreviat ions
A Amperes	

Basic Input/Output SystemBIOS

CGA Color Graphics Array
CMOS Complementary Metal Oxide Semiconductor
CPU Central Processing Unit
DMA Direct Memory Access
DOS Disk Operating System
EGA Enhanced Graphics Array
HMA High Memory Area
1C Integrated Circuit
IDE Industry Disk Electronic
ISA Industry Standard Architecture
I/O Input/Output
IRQ Interrupt Request
LED Light Emitting Diode
MB Megabyte

MegahertzMHz

MIPS Million Instructions Per Second
NMI Non-maskable Interrupt
POST Power-on Self-test
RAM Random Access Memory
ROM Read Only Memory
RTC Real Time Clock
SCSI Small Computer System Interface
SIMM Single In-line Memory Module
Vac Volts of Alternating Current
Vdc Volts of Direct Current
VESA Video Electronic Standards Association
VGA Video Graphics Array
2IF Zero Insertion Force
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Abbreviation for alternating current. It is
usually measured in Hertz (Hz). The standard ac
value in the U.S. is 120 volts at 60 Hz. The standard
international ac value is 240 volts at 50 Hz.

a c

A

Aword formed from tiie first letter orAcronym
letters of the words in aname, term, or phrase.

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

Each accessible location within adevice isAdd ress

assigned anumber, which is known as an address.
In internal memory, the address is aspecific byte
number. In external memory, the address is aunit
number (for example, drive A) and, for disk or
diskette drives, the address may include atrack
number and asector number. Your computer is able
to locate data using these addresses.

Acharacter set that contains letters.Alpha-numeric
numbers, and punctuation.

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

Asoftware program thatApplication program
performs aspecific job; these programs include
spreadsheets, data bases and word processors.
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Autoexec.bat

automatically executes aset of commands when you
turn on the computer.

Automatic head parking
drives. It automatically moves the drive read/write
heads to an unused track when the computer is
toned 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.

An MS-DOS batch file that

Afeature of some fixed disk

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 Adisk sector that does not rehably hold
data because of aproblem with the disk or incorrect
format parameters.
Bad track table
disk are damaged and cannot hold data.
Batch file

commands which execute automatically when the file
is called up. The file must have a.BAT extension.

Bay Aspace in the computer’s cabinet designed to
hold adisk drive or similar device.

Binary code Asystem of numbering which uses
only two values, zero and one. For example, the
ASCII letter Dis represented as 01000100.

B

Record of which tracks on the fixed

An MS-DOS file that contains aseries of

Glossary G.3



Glossary

Acronym for the Basic Input-Output System.BIOS
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 0or 1. Bits are
grouped to form bytes.
Block Aphysical imit of data that can be
conveniently stored by acomputer on an input or
output device. The term is synonymous with physical
record of information.

To load an operating system program intoB o o t

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 Adisk that has been formatted and
contains an operating system.

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

Buffer

Aset of signal lines used for transmitting
addresses or data between or within devices.
Bus

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

Byte
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Card

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.

Color Graphics Adapter™ is at3rpe of display
adapter and adisplay. CGA supports monochrome,
color, text, and graphic applications.
Chip
of awafer, or chip, of silicon. Chips are usually
placed in aplastic or ceramic carrier which has pins
to make electrical connections with controller board
c i r c u i t s .

Circuit

The term used to indicate aboard which acts
c

CGA

An integrated circuit etched into the surface

Acomplete electronic path.
Acard or board which contains

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

Circuit Board

CMOS

Semiconductor. Atype of chip that requires little
power. In computers, this chip is often battery-
powered and stores configuration data.
Coding The writing of alist of instructions which
causes acomputer to perform specified operations.
Command An instruction which tells the operating
system what you want to do.

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

Complementary Metal Oxide
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Afile that tells MS-DOS whatConfig.sys
parameters are required to run the system and loads
programs called device drivers into memory. It
operates as soon as the computer is turned on.

Agroup of circuits etched into aboard toController
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.

Amoving, sliding, or blinking symbol on aCursor
display screen which indicates where the next
character will appear.

Amalfunction that brings work to ahalt.Crash

An adapter interface where the dataDaisy chain
passes from one peripheral device to another. Most
disk drives are connected in daisy chain fashion.

D

Any information (letters, numbers, symbols)Data

input to, or output from, the computer for storage or
manipulation.

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

Avalue or option automatically selected by
the computer program when none has been specified.
Defauit

Aprogram loaded into memory by theDevice driver
system configuration file, config.sys, so aparticular
device can work with the system.
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Diagnostics Procedures used to identify and isolate
problems within the computer or its peripherals.
Directory
afixed disk, flexible diskette, or tape cartridge.

See diskette and fixed disk.

Athin, flat, round piece of flexible plastic
which is coated with magnetic material and placed in
apaper 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 aremovable
d iske t te .

Names of files or groups of files stored o n

D i s k

Diskette

D M A Abbreviation for Direct Memory Access. A
circuit which provides high-speed transfer of data
between adevice and system memory.
DOS (MS-DOS) Microsoft’s Disk Operating System
which allows the computer to store data and work
with information in memory.

■ E d i t To rearrange, add, and delete data
programmer’s code or change formats.

o r
E

EGA Enhanced Graphic Adapter™ is both atype of
display adapter and adisplay. EGA supports text,
color, and graphic applications in varied resolutions.
It can emulate previous graphics modes including
C G A .

Eiectronics 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
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conductors or semiconductors. Electronics is
contrasted with electric which pertains to the flow of
large currents in wires only.

An acronym for Erasable ProgrammableEPROM
Read Only Memory. Data etched on an EPROM chip
can be erased with ultraviolet light and
re-programmed with special equipment.

To remove data from amedium, leaving theErase
medium available for recording new data.

Amessage which tells the user whatError message
type of error occurred.

Aone-, two-, or three-letter addition toExtension
MS-DOS file name generally used to identify

what type of data file it is.
a n

Aset of related records; the records in afile
may be sequenced according to akey contained in
each record.

File name

identify it so that the computer can locate and recall
it from astorage device. It can have up to 8letters
and a3 le t te r ex tens ion .

File

F

The name applied to adata file to

Athin, flat, circular piece of rigid plastic
aluminum coated with amagnetic material for

data storage. Fixed disks store more data than
flexible diskettes and cannot be removed like flexible
d i s k e t t e s .

Flash ROM
and re-written many times. Used to store the BIOS,
allowing easy upgrades as new versions become
ava i lab le .

Fixed disk
o r

Read only memory that can be erased
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Flexible diskette
flexible plastic coated with amagnetic material for
data storage. Flexible diskettes can be removed from
the drive.

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

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

Athin, flat, circular piece of

Hard d isk See fixed disk.

Hardware Physical equipment used in data
processing. Used with software, it creates acomplete
computer system.

Head Adevice that reads, records, or erases data
on astorage medium, e.g., asmall electromagnet
used to read, write, or erase data on amagnetic disk.
Head parking Aprocedure 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 number Awhole number in the
hexadecimal numeral system (using base 16
notation). Ahexadecimal 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
High Memory Area	 The first 64 KB of extended
memory, ranging from 1024 KB to 1088 KB.

H
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Agraphic symbol for agiven device, function,Icon
or ins t ruc t ion .I

Acharacter or combination of bi tsIllegal character
which is not accepted as avalid or known
representation by the computer.

Adevice which registers acondition inInd icator

the computer such as an LED which indicates that
the power is on.

To set counters, switches, and addressesIni t ia l ize
to zero or other starting V2ilues in acomputer
routine. Also, initialize refers to amethod of
preparing afixed disk. See low-level format.

Acommon l ink between two or moreinterface
electronic devices or software programs which
enables them to transfer information.

To arrange asequence of memoryInter leave
addresses or disk sectors to reduce access time. This
allows the system to work efficiently.

Amechanism in the computer forinterrupt
reporting changes in the states of hardware and
software resources. These changes cause current
processes to be interrupted so the system can give

assignments to meet work-load demands.n e w

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

I/O
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Jumper
coimect/disconnect pairs of pins on aprinted circuit
board. Jumper settings control specific circuit board
operations.

Asmall mechanical device used to
J

Kilobyte (KB) Akilobyte is 1024 bytes. It is
commonly abbreviated as K, and used as asuffix
when describing memory size in computers. Thus,
24K really means a24 x1024 =24,576 byte memory
system.

K

Language Aset 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

working registers of the computer.
Local bus	 A set of data, address, and status lines
for direct CPU access.

Low-level format Aprogram 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
s t o r e d o n t h e m .

L

To enter data or programs into storage or
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Aprinted circuit board thatMain processor board
contains the central processing unit and other key
elements that form the basis of the computer.

M

The material on which data is recorded forMedium

input into memory. This includes paper tape,
diskettes, disks and magnetic tape. The plural
m e d i a .

I S

Aunit of information storage. OneMegabyte (MB)
megab3rte equals 1,048,576 bytes.
Memory Any device which stores data until
needed. In adigital computer, this can include
Random Access Memory (RAM) chips or magnetic
storage media (disks and tapes).

Amethod of copying the mostMemory caching
recently used information into fast memory chips for
quick access by the CPU.

Software that contains alist ofMenu'driven software
possible options to choose by using the arrow keys, a
mouse, or another pointing device.

Megahertz. Ameasurement of cycles perMHz
second.

Acomputer central processing unitMicro-processor
(CPU) placed on asingle chip.

Acronym for MOdulator-DEModulator. AModem
communications device used to exchange data
between computers over telephone lines.

Aself-contained unit and can beModule

integrated into asystem.
The ability to run several programs atMultitasking

o n c e .
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■Operating system Asoftware program which
controls the overall operation of acomputer. It is
available to the computer at all times from afixed
flexible disk drive.

o

o r

Operation An action specified by acomputer
instruction or high level language statement.

OS/2 (MS-OS/2) An operating system developed by
Microsoft that supports simultaneous use of multiple
p r o g r a m s .

Output Data transferred from acomputer’s
internal storage unit to some storage or output
device.

■P a r a l i e i b u s

handles data transfers between system memory and
I/O devices like the SCSI controller, allowing the
devices to read or write to memory without going
through the host processor.
Parallel port
external device using parallel data transmission.
Typically, aprinter or plotter uses the parallel port.
Park

the fixed disk drive to an unused cylinder so it won’t
damage data when the computer is moved.
Part i t ion

particular operating system. Afixed disk normally
has only one partition, but can have up to four.
Password

program, computer operator, or user must supply to
meet security requirements before gaining access to
d a t a .

Acommunications channel which
P

Aconnector for the data cable of an

Aprogram that sets the read/write head o n

Aportion of afixed disk devoted to a

Aunique string of characters that a
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Adevice which is separate from thePeripheral
computer but works with it, such as aprinter,
keyboard, or disk drive.
Pixel	 The smallest unit of video display that is
accessible by computer software.
Power-On Self-Test (POST)	 A series of diagnostic
tests the computer runs to check that basic
components are working properly.
Power Supply An electrical device which converts
alternating current (ac) to direct current (dc) and
supplies the required voltage and current to the
computer.

Adevice or system capable ofProcessor

manipulating data; for example, CPU (hardware) or
compiler (software^ Acompiler is sometimes referred
to as alanguage processor.

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

Aset of sequenced instructions that directProgram
acomputer to perform particular operations.
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■ R A M Random Access Memory. The type of internal
memory of acomputer 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.

R

Register Astorage area in memory which holds
data of aspecified size’and intended for aspecial
p u r p o s e .

Restore

storage device such as atape cartridge and transfer
it back to the disk from which it was originally
copied.
ROM

Procedure used to recover data from a

An acronym for Read Only Memory.
Non-erasable, permanently programmed memory
used to store VO drivers, interpreters, or special
application functions. It is not possible to write into
ROM memory.

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

Routine Aset of machine instructions for carrying
out aspecific processing operation. Sometimes used
as asynon3Tn for program.
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To roll lines up or down adisplay screen toScro l l
review text or information. Most screens display 25
lines at atime; scrolling is useful in viewing large
files of information.

S

Asection of one track on adisk surface.Sec tor

Aconnector for the data cable of anSerial port
external device using serial data transmission.
Typically, aprinter or modem uses the serial port.

Transferring the contents of aslowerShadow

ROM (main system or adapter board) to the faster
system RAM. Used to increase the processing speed.

Ahigh efficiencySmall computer system Interface
interface which allows the computer to make more
effective use of peripheral devices.

Programs that control the operation ofSof tware

the computer. Software programs are read into the
computer memory from diskette.
Source diskette Adiskette that holds information to
be copied to another (target) diskette.

Storage capacity The amount of data astorage
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.
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Streaming tape drive Atape drive which backs up
information as quickly as the fixed disk can transmit
it. It is also called astreamer tape drive.
Subdirectory Adirectory for programs stored inside
another directory.

System See also computer system.
System prompt The S3rmbol that appears on the
display screen to show that the computer is waiting
for an action from the user.

■Target diskette
fi*om the source diskette.

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

Adiskette that receives data copiedT

Tracks o n a

Update To incorporate new data into afile.

Software used to perform some
frequently required process in the operation of a
computer system.

U
Utility routines
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Variable Aquantity that can assume any of agiven
set of values.

Verify To determine whether an operation has
been accomplished accurately or to check if data is
v a l i d .

V

Aconnector for the video adapterVESA local bus

that is directly linked to the CPU for optimum video
performance.

Video Graphics Array™ is both atype ofV G A

display adapter and adisplay. It is an analog
display which supports text, color, and graphic
applications in avariety of resolutions. It can also
emulate previous types of display adapters including
CGA and EGA.

Write The process of copying data from the
computer to astorage or output device.
Write-inhibit tab Tape or tab which covers the
write-enable notch on adiskette to prevent changing
the data already on the diskette.

Write-protect Aform of memory protection where a
computer program can read data from any area in
memory but cannot record data on aprotected area.

w
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A - C

I n d e x

A Board

Adapter, 1.29,4.8,4.10
Main Processor, 1.29,4.5,4.8,4.10,
4.12,4.14,4.16,4.40,4.46, A.1, A.3
Memory, 1.45
Plug-in, 1.45,4.8,4.10, A.6
SCSI Host Adapter, 4.21,4.25,4.49,
4.50, A.8

Boot Device, 1.35,1.38,2.21,
4.23,4.26

Bus Extension, 4.5,4.54

Acoustical Noise, A.7
Adapter Boards, 1.29,4.8,4.10, A.8
Additional Memory, 1.13,1.45,4.1,

4.5, A.6
Agreement, Software License, 1.36
Airflow Ciearances, 2.18, A.7
Alphanumeric, 3.11
Altitude, Operating, A.7
Application Software, 1.42,1.43,

1.47,2.18,3.6,3.16,4.27
AT Bus Memory, 1.45
AT Fixed Disk, 1.29,2.22,2.23,

4.23, A.8
See also Rxed Disk Drive

Audio Upgrade Board, A.6
autoexeabat, 1.38,2.18,3.9
Automatic Drive Selection, 1.23
Automatic Parking, 2.22,2.26,3.20

C

Cabinet
Back Panel, 1.11
Dimensions, A.6
Features, 1.9,1.10
Front Panei, 1.8,4.36,4.56
Opening, 4.6, A.1
Re-Assembly, 4.56
Retaining Screws, 4.6,4.56
Top, 4.6,4.56, A.1

Cables, 1.2,1.7,2.16,4.10,4.40,
4.42,4.46,4.49,4.56, A.4

Cache Memory, 1.28,1.31,1.32,
4.14, A.6

B

Back Panel Controls, 1.11
Backup Diskettes, 1.36,1.43
Battery, 1.18,2.29,2.30
Battery Powered Memory, 2.29,3.2,

3.8,4.57
BIOS, VESA, 3.10
BIOS, Video, 3.11

Care
Diskettes, 1.43,2.9
System, 1.3,2.25
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C - D

Diagnostic
Error Messages, 2.24
Power-On, 1.19,2.19
Testing, 2.19,4.57
Utilities, 2.22

Dimensions, A.6
Disable Passwords, 3.4,3.8
Disk Drive

Fixed. 123,2.17,226,4.5,4.21,
4.48, A.8
Flexible, 1.9,1.22,2.5,2.6,2.10,
2.17,4.5.4.21,4.22,4.36,4.40, A.
Installation, 4.19,420
SCSI, 221,4.25,4.34,4.42,4.49
SCSI Identification, 4.26

DISKBAK Utility, 1.37
Diskettes, 1.8,1.35,1.43,2.3,2.5,

2.6,2.17,2.26
Care, 1.43,2.9
Fixed Disk Utility, 2.24
Formatting, 2.7,2.17
Inserting, 1.35,2.5,2.6
Operating System, 1.35,2.21
Operating System Backup, 1.36
Removing, 2.5,2.6
Support, 12,1.23,1.40,2.20,2.22
3.3,3.9,3.10,3.13,3.16,3.20
Write Protection, 2.8,2.17

Display, 1.2,1.26,1.35,1.39,2.11,
2.13,2.16,2.19,3.10,3.17
Configuration, 1.26,2.11,2.13,2.1
Connector, 1.5,A.4,A.10
Data Cable Connector, 1.12
Modes, 3.10
Monochrome, 3.10
Multi-sync, 3.11
Power Cable Connector, 1.11
Primary, 1.25
Saving Utility, 2.16,3.9
Type, 126,2.11,2.16

Documentation, Operating System,

C

CD-ROM Drive, 2.21,4.20,4.25,
4.32, A.8

Change Passwords, 3.7
CHECK AT Utility, 2.22
CLMODE Utility, 3.12,3.13

Installation, 3.13
Use, 3.14

CMOS RAM, 1.14,2.29,3.2, A.9
Code, Error, 1.23,2.19
Communication Adapter, 1.13,1.32,

1.39,4.1
configsys, 1.38,2.16,2.18
Configuration

Check, 1.18,2.18,4.57
Display, 1.26,2.11,2.16
Drive, 1.22,2.20,4.20,4.23
System. 1.14,1.18,1.38,4.57

Connectors
Display, 1.5,1.12, A.4,A.10
Display Power Cable. 1.12
Kê oard, 1.5,1.10, A.4, A.10
Mouse, 1.5, A.4,A.10
Parallel. 1.12,1.30, A.4, A.11
Pin Assignments, A.10
Power. 1.7,1.10,2.16
Serial, 1.30, A.11
VGA Display, 1.5,1.12, A.4, A.10

Controller. VGA, 1.25,1.26,3.10
Controls, 1.8

Back Panel, 1.11
Front Panel, 1.8

Conventional Memory, 1.45

D

Date Setting. 1.18,1.22,2.29
Device Drivers, 1.47,2.18,4.27

SCSI. 4.27
VGA. 2.12,2.16,3.12

1.40

DOSHELP Utility. 1.40
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D Fixed Disk Drive
Testing, 2.17.2.22,2.24
Type, 1.23,2.17

Rexible Disk Drive, 1.22,2.10,2.17,
4.5,4.21,4.22,4.40, A.8
Installation, 4.36
Jumpers, 4.24
Preparation, 4.24
Switches, 4.24

Format Diskettes, 2.7,2.17
Format Fixed Disk, 2.17,4.48.4.50
Front Panel Controls, 1.8

Drive
See Disk Drive

See also Tape Drive
Drive Bay, 4.14,4.16,4.20,4.21,

4.52,4.53
Drive Combination, 4.20,4.21
Drive Configuration, 1.22,2.20,

4.20,4.23
Drive ID Jumpers, 4.23,4.25,4.27

E

EMS Memory, 1.33,1.45,1.47
Enable Passwords, 3.4,3.8
Environment, A.7
Error Messages. 1.23,2.19,2.20,

2.24

Expanded Memory System
See EMS Memory

Extended Memory. 1.24,1.33,1.46
Extension, Bus, 4.5,4.54

G

Graphics, 3.11

H

Help, Operating System, 1.40
High Memory Area, 1.46
Hints, Safety, xvii, 1.3,1.7,1.13.2.25,

2.30,4.2
Humidity, A.7

F

Fan, 2.18,4.56, A.3
Fixed Disk Drive, 1.23,2.17,2.22,

2.23,2.26,4.5,4.21,4.48. A.8
Automatic Park, 2.26,3.20
Configuration Jumpers, 4.23
Drive Type Number, 1.13,1.24,2.20,
3.20,4.48
ID Jumpers, 4.27
Installation, 1.23,4.44
Preparation, 4.26
SCSI. 2.21,4.21,4.25,4.34,
4.49, A.8
Terminating Resistors, 428

I/O Ports, Connectors. 1.10,1.30,
2.18

ID Jumpers, SCSI, 4.23,4.27
IDE Fixed Disk Drive

See Fixed Disk Drive
See also AT Fixed Disk

Installation

Application Software, 1.43
Board, 4.8
Cache Memory, 4.14
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Index
I - N

MI

Main Processor Board, 1.29,4.5,4.8,
4.10,4.12,4.14,4.16,4.40,4.46,
A.1,A.3

Manual Drive Selection, 1.23,320
Master Password, 1.19,2.16,3.3,
3.5,3.8
Master/Slave Drive Configuration,

Installation
CLMODE Utility, 3.13
Disk Drives, 4.20
Fixed Disk Drive, 1.23,4.44
Flexible Disk Drive, 4.36
Memory Modules, 4.16
Operating System, 1.35
Options, 4.4
Passwords, 3.3,3.5
Plug-in Board, 4.8
Processor Upgrade, 4.12
VGA Device Drivers, 3.16

Interference, Radio/TV, 2.28
Interrupt Levels, A.4, A.13

4 . 2 3

Memory
Additional, 1.13,1.45,4.1,4.5, A.6
AT Bus, 1.45
Cache, 1.28,1.31,1.32,4.14, A.3
Conventional, 1.45
EMS, 1.33,1.45,1.47
Extended, 1.24,1.33,1.46
High, 1.46
Installation, 4.16
Modules, 1.44,4.16, A.6
RAM, 1.32,1.33,1.44, A.3
Reserved, 1.33,1.34,1.46
Setup, 1.28,2.18
Shadow, 1.28,1.33,1.34,1.46
Upgrade, 1.44,4.16
Video, 3.11, A.3

Modes, VGA, 1.39,3.12
MONISAVE Utility, 2.16,3.9
Monitor

See Display
Monochrome Display, 3.10
Mouse, 1.5
Mouse Connector, 1.5, A.4, A.10
Moving the System, 1.2,2.26
Multi-sync Display, 3.11

J

Jumpers, 423,4.25,427
Drive ID, 4.23,4.25,4.27
Master/Slave, 4.23

K

KBDPARAM Utility, 3.18
Keyboard, 1.5,1.10,2.16,3.18
Keyboard Connector, 1.5,1.10,

A.4, A.10
Keyboard Speed, 3.18
Kit Installation, 4.4

NL

Network, 1.39,2.18
Noise, Acoustical, A.7

LED, 1.8,1.9
License Agreement, 1.36
Lock, System, 4.6
Loudspeaker, 4.5
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0 - S

0 R

Operating Altitude, A.7
Operating System, 1.35,1.36,1.38,
2.7,2.10,2.16,2.17,2.21,4.48,4.50 Random Access Memory, 1.32,1.33,

Operating Temperature, A.7
Option

Installafon, 1.13,4.4
Safety, 4.2

Radio/TV Interference, 2.28
RAM Disk, 1.24.1.46

1.44, A.3
Readme Files, 1.26,1.41,2.11,2.13,

3.10,3.16
Requirements

Environment, A.7
Power, A.8

Reserved Memory, 1.33,1.34,1.45
Ribbon Cable, 4.10P

Packing Material, 12
Parallel Connector, 1.12,1.30,

A.4.A.11
Parallel Port, 1.11, A.4
Password

Change. 3.7
Enable/Disable, 3.4,3.8
Installation, 3.3,3.5
Master, 1.19,2.16,3.3,3.5.3.8
User, 2.16,2.17,32.3.5,3.8
Utility. 32

Plug-in Board, 1.45,4.8,4.10, A.6
Port Addresses, 1.11,1.30, A.5
Ports, Serial/Parallel, 1.11, A.4
Power Cable. 12.1.7,2.16,2.27
Power Connector, 1.7,1.10,2.16
Power-on SeItTest, 1.35,2.19
Power Supply, 45, A.3
Power Switch, 1.8,2.16
Power-On Diagnostic, 1.19,2.19,3.2
Primary Display, 1.25
Printer, 1.5,1.11,1.35,2.18
Problems, 2.15,3.17
Processor Upgrade. 1.13,4.1,4.12,

S

Safety
General, xvii, 2.25
Installing Options, 4.2
System Operation, 1.7,1.12,1.13,
2.25,3.2

Screen Width, 1.25,1.26
SCSI

Device Drivers, 4.27
Drive Identification, 4.26
Drive Terminating Resistor, 4.28
Fixed Disk Drive, 1.8,1.23,2.21
4.25,4.34,4.49, A.8
Host Adapter Board, 4.21,4.25,4.49,
4.50, A.8
Messages, 2.21
Support Software, 4.27
T^ Drive, 2.21,4.25,4.31

Serial Connectors, A.4, A.11
Serial Port, 1.11, A.4
Setup. 1.14,1.18,2.29,3.17,3.21,

4.4,4.57
Setup Screen, 1.15,1.20,1.21,

1.27,1.28
Shadow Memory, 1.28,1.33,

1.34,1.46

A.6

SIMM

See Memory Modules
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S - W

User Password. 2.16,2.17,3.2,
3.5,3.8

USERHDD Utility, 1.23,2.20,3.20

S

Site Preparation, 1.3, A.7, A.8
Software Controlled Registers,

1.27,1.28
Software, Factory-installed, 1.35,1.36
Software, SCSI Support, 4.27
Support Diskettes, 1.2,1.23,1.40

2.20.2.22,3.3,3.8,3.10.3.13,
3.16.3.20

Switch On. 1.35,2.29
Switch Setting, 1.11,4.24, A.1
System

Assembly, 1.2
Care. 1.3,2.25
Configuration, 1.14,1.18,1.38,4.57
Lock, 4.6
Moving, 1.2,226

Utility
340 MB Fixed Disk, 2.24
CHECK AT, 2.22
CLMODE, 3.12,3.13
DISKBAK.1.37
Display Saving, 2.16,3.9
DOSHELP.1.40
KBDPARAM, 3.18
MONISAVE,2.16,3.9
Password, 3.2
USERHDD, 1.23,2.20,3.20

V

VESABIOS. 3.10,4.8
VGA

Controller, 1.25,1.26,3.10
Device Drivers, 1.39,1.40,2.12,
2.16,3.12,3.16
Display Connector, 1.5,1.12,
A.4,A.10
Modes, 1.39,3.12

Video BIOS Address, 3.11
Video Memory, 3.11, A.3
Video Modes, 1.39,3.12
Video ROM, 1.32,1.33
Video Standards, 3.10
Voltage Selection Switch, 1.11,1.13

T

Tape Drive, 122,2.21,4.20,
4.24,4.25

Technical Data, A.3
Temperature, A.7
Terminating Resistor, 4.25,4.28
Test, Diagnostic, 2.19
Time Setting, 1.18,1.22,229
Troubleshooting, 2.15,3.17
TV/Radio Interference, 2.28
Type

Display, 1.26,2.11,2.16
Fixed Disk Drive, 1.23,2.17

W

Weight, A.6
Width, Dimension, A.6
Width, Screen, 1.25,1.26
WinGuide, 1.40
Write Protection, 2.8,2.17

U

Upgrade
Memory, 1.44,4.16
Processor, 1.13,4.1,4.12, A.6
Video Memory, A.3

User Information Byte, 3.6, A.9
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