








Upgrading the BIOS, Continued

How to Find the BIOS Date

Again, AMIDiag Version 4.0 or later displays this information.
But the quickest method is to read the AMIBIOS System '
Configuration Screen that appears at system boot.

The BIOS date is 8 bytes located at F:FFF5h in memory.

How to Find the BIOS Identification String

The string is displayed at the bottom of the first AMIBIOS
screen. Press <Ins> during system power-on to display any
additional reference strings.

Why You Should Update the System BIOS

It's quite possible that a system BIOS upgrade can offer
additional support that might be useful to you. A new BIOS
might add support for 1.44 MB 3} inch floppy drives, PS/2-
type mouses and keyboards, additional hard disk drives, or
other features.

Only system BIOS upgrades are discussed in this book.

See Appendix C for a list of AMIBIOS features for each release
of the AMIBIOS since 1986.

The Cost of Upgrading the System BIOS

Discuss the price of a BIOS upgrade with one of the American
Megatrends distributors.
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Upgrading the BIOS, Continued

The Benefits of Upgrading to a New BIOS

Each revision of the core AMIBIOS adds support for additional
peripheral devices, new features, improves the speed of the
BIOS code, and fixes bugs.

See the table in Appendix C for a list of the major features of
every version of the AMIBIOS to determine more exactly the

features you can add to your system if you upgrade to a
newer AMIBIOS.

Some of the potential benefits include the ability to:

n configure new higher-density 3.5 inch drives,

L configure new or unusual hard disk drives,

= use serial devices that operate at higher data transfer
rates,

L performance improvement,

L] use a PS/2-type mouse or keyboard,

] use advanced Setup options. The newer AMIBIOSes

provide many more Setup options, allowing you to
control more system functions, and

n use the AMIBIOS hard disk utilities that come with the
BIOS.

cont’d
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Upgrading the BIOS, Continued

Potential Problems of Upgrading the BIOS

Do not try to perform a BIOS upgrade yourself without
consulting an American Megatrends dealer or distributor. If
you choose the wrong BIOS, it either may not work or may
give unpredictable results and may corrupt CMOS RAM to the
point that the system can be unusable.

This is not a complete disaster. When CMOS RAM is
corrupted, simply remove the battery and leave the system
alone for about 30 minutes. Make sure you know the hard disk
drive type before you do this.

Then replace the battery and turn the system on. CMOS RAM
should be blank, since it has been without power. You are now
free to configure the system from scratch.

Enter the date, time, disk configuration information, monitor
type and other basic system configuration, store it in CMOS
RAM, and reboot.
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Installing System BIOS ROM

The ROM BIOS chips are installed in 28-pin DIP sockets. One
to four BIOS chips may be present. The following table
identifies the BIOS ROMs.

If you have the ROM size | the chip type | and the
an... is... is... number of
BIOS chips
is...
27010 or 1 ROM chip
EISA System 128 KB 27512 or 2 ROM chips
27256 4 ROM chips
ISA (AT- 64 KB 27512 or 1 ROM chip
Coénpa“b'e) 27256 or 2 ROM chips
ystem 27128 4 ROM chips

Removing the Old BIOS ROMs

Use an IC remover or a screwdriver to gently remove the old
'BIOS ROM chips. Do not use excessive force to remove the
chips. Applying excessive force can damage the motherboard.

Unpacking the New BIOS ROM Chips

Unpack the BIOS ROM chips. See the following table to
identify BIOS chip labels. Inspect chips for bent pins. Using
pliers, gently straighten any bent pins so that all pins are
parallel and straight.

Install each ROM chip so that pin 1 of a ROM is inserted in

pin 1 of the corresponding socket, and all other pins on the

ROM chip fit in the pin sockets by number. Press each ROM
firmly but gently in the socket.
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Steps to Upgrade the System BIOS

Step

Action

Turn the computer off and remove the cover.

Wear an antistatic wristband to properly ground yourself.

Unpack the ROM BIOS chips on a grounded antistatic mat.

Sl N

Check the size and number of the existing ROM BIOS chips.
AMIBIOS is available in the following sets:

One 27512 ROM chip (64 KB)
Two 27256 ROM chips (32 KB each)
Four 27128 ROM chips (16 KB each).

Read the system documentation to verify that the set of
AMIBIOS you received is the proper size and number
for the motherboard.

Remove the old chips. Note which chips are ODD and EVEN (for
a two-chip set) or which chips are numbered 0, 1, 2, and 3 (for a
four-chip set). The new chips should directly replace the old chips.
The EVEN chip from the new set should replace the EVEN chip.

Install the chips. Each ROM chip is notched and there is a
corresponding notch on the receiving ROM socket. When
installing the chips, make sure that they are facing so that the
notch on the chip matches the notch on the socket.

Replace the cover.
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Appendix C

AMIBIOS History

This appendix includes a history of AMIBIOS releases. The
major upgrades, features, and newly-supported devices are
listed for each BIOS release. American Megatrends, Inc. has
been providing AT-compatible system BIOSes since 1986. The
AMIBIOS has always incorporated all standard IBM AT BIOS
features, and has always been noted for its performance. This
appendix lists many of the additional features added by
American Megatrends since 1986.

BIOS Identification String

The BIOS Identification string, which appears in the lower left
corner when the system boots, provides information about
AMIBIOS. See Appendix D for additional information about
the AMIBIOS Identification String.

If your Motherboard has Caching

In general, older AMIBIOSes (AMI BIOS and AMI BIOS Plus)
for non-American Megatrends motherboards with cache
memory are customized. You must contact the motherboard
manufacturer to update the BIOS. American Megatrends
motherboards usually have a BIOS ID that begins with DAMI,
DAMX, or EDAML

AMI 286 and 386 BIOS - January 1987

. 1.44 MB 3'2" floppy disk drive support.

. Support for IDE hard disk drives.

. User-defined hard disk drive type 47.

. INT 15h Function 4Fh Keyboard Intercept Support.
. INT 15h Function COh PS/2 Mouse Support
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AMI 286 and 385 BIOS - 6/17/1988

Reference Number - The BIOS reference number appears on
the bottom line of the screen during startup, as follows:

Ref. TTTT-XXXX-042088-Kn

TTITT BIOS type

XXXX customer number

042088 the BIOS release date

Kn the keyboard BIOS version number. If n

is 0, it is not an American Megatrends
keyboard Controller BIOS.

INT 13h Park Heads - A new INT 13h function, AH = 1%h
Park Heads, has been added. DL must contain the drive
number (80h or 81h).

INT 13h Function AH = 08h Return Parameter - This function
returns the actual number of cylinders in the hard disk drive,
regardless of the number. Previously, the highest number
returned was 1024.

Using Default Values for C&T NEAT- and 386 CHIPSet-
based systems - The C&T NEAT or C&T 386 chipset registers
can be programmed incorrectly. When this happens, the
system can be difficult to boot. By pressing <Ins> at power-on
or after a hard reset, the end users can program the chipset
registers with default values stored in CMOS RAM, thereby
booting the system. The end user then must run Setup to
optimize configuration values.

Enhanced IRMA 3270 Emulation support.
Improved 1.44 MB 3}2" drive compatibility.

Supports Toshiba ND-04DT-A 360 KB floppy.
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AMI 286 and 386 BIOS - 9/25/1988

INT 10h - Video 1/0 functions execute approximately 25%
faster.

Extended Setup for the AMI BIOS for the NEAT 286 and
C&T 386 Chipsets - EASY SETUP is now available for the
AMI BIOSes for the C&T NEAT and 386 chipsets. It configures
DRAM wait states, clock speed, and shadowing options.

Translates 80286 LOADALL - This is necessary only in the
AMI 386 BIOS. OS/2, RAMDRIVE, and certain other programs
use the 80286 LOADALL instruction, which does not exist in
the 80386 instruction set. The BIOS translates LOADALL to an
80386 format, but needs an extra 100 bytes to do so. The BIOS
can either use the BIOS Stack Area from 0:300h—0:400h, or use
the top 1 KB of user memory (at 639K).

0S/2 and RAMDISK Support Option (1/2) - Typing 1
specifies that the BIOS should use the BIOS Stack Area at
0:300h. Typing 2 specifies that the BIOS should use the top 1
KB of the DOS memory area.

OS/2 can be booted from a 1.44 MB 3%" floppy.
ESDI, SCSI, and RLL hard disk drives - If using ESDI, SCSI,

or RLL hard disk drive, the AMIBIOS in your system should
be 092588 or later.
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AMI 286 and 386 BIOS - 12/15/1988

Configure Workstations - The end user can configure file servers or
diskless workstations by bypassing keyboard, video, and floppy error
messages.

No F1 after Error Message - The end user does not have to press
<F1> key after error message display.

Serial Ports - A maximum of four serial ports is now supported.
COM1 is 3F8h, COM2 is 2F8h, COM 3 is 3E8h, and COM4 is
2E8h. The BIOS only supports data transfer and programmability for
COM1 and COM2.

System Configuration - A new System Configuration Screen
displays number and type of drives installed, total RAM, math
coprocessor presence, amount of cache memory, and other system
configuration data.

1024 Cylinders - The BIOS recognizes a maximum of 1024
cylinders on a hard disk drive to resolve DOS and Speed Store
problems when using a drive with more than 1024 cylinders.

Problems with a Western Digital WD1003V-MM2 hard drive
controller and a Miniscribe hard disk drive have been resolved.

82C302C Support - The 82C302C uses a 4 KB page size instead of
the 2 KB page size used by the 82C302. The new AMIBIOS
automatically detects which chip is in the system and supports either
chip.

C&T 386 Soft Reset Bypass - BIOS default values or user-
configured Extended CMOS Setup values were programmed into the
chipset registers at cold boot and at soft reset. Now they are only set
at cold boot.

C&T 386 Memory - The BIOS will now accept 256 KB RAM chips
in banks 0 and 1 and 1 MB RAM chips in banks 2 and 3. The BIOS
automatically assigns physical banks 2 and 3 as logical banks 0 and 1
and uses all available memory.
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AMI 286 and 386 BIOS - 12/15/1988, Continued

C&T 386 and NEAT Clock Switching - Clock switching via a
keyboard controller pin, programming the processor clock
speed, or programming the processor clock and bus speed are
now supported. A keyboard controller pin can also be used to
switch the Turbo LED pin on and off.

Additional NEAT Feature - The AMIBIOS for the NEAT
chipset now supports the'80386SX processor and 80387SX math
Coprocessor.

82C212B Support for NEAT BIOS - The AMIBIOS for the
NEAT chipset automatically detects the 82C212 or 82C212B
and programs the chipset registers accordingly. Extended
CMOS Setup supports both chips.

AMI 286 and 386 BIOS - 2/25/89

.64 MB - Support for up to 64 MB has been added, if the
system hardware supports memory above 16 MB.

IDE - Support for Conner IDE interface drives has been added.

0OS5/2 - Support for O5/2 in the scratch RAM area has been
added. You must use Type 47 for hard disk drives for OS/2.

SCSI - Support for the Western Digital 8-Bit SCSI Controller
has been added.
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AMI 286 and 386 BIOS - 3/25/1989 and 3/30/1989

New CMOS Setup Utility Features:

. full-screen editing
. user-defined drive types for drives C:/D:
. bypass keyboard, floppy and video error reporting

Diagnostics for 1.44 MB Floppy Drives - The BIOS
Diagnostics utility will now run on 1.44 MB floppy drives.

Diagnostics for User-Defined Hard Drives - The BIOS
Diagnostics utility will now support any user-defined hard
disk drive.

NEAT and C&T 386 Chipset BIOS - Previous AMI BIOS
products forced the system to 1 DRAM wiait state if only 1
bank of memory was used. The BIOS now allows 0 wait states
if selected by the end user in Extended CMOS Setup.

AMI 386 Mark Il AT/XT BIOS - 4/25/1989

Automatic CMOS Memory Size Adjustment - In previous
versions of this BIOS, the end user had to execute Setup twice
when setting the Shadow RAM and 256KB Relocation options.

No System Configuration Screen - The BIOS System
Configuration screen is no longer displayed.

AMI 286 and 386 BIOS - 4/30/89

User-defined Drive Type 47 implemented in CMOS Setup.
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AMI 286 and 386 BIOS - 9/15/89

INT 15h - Function 87h now returns error codes via I/0 port
80h.

POST - The keyboard timeout period in POST has been
enlarged to accommodate some keyboards with a slow
response time.

Seek - The timeout values for hard disk Seek have been
enlarged to accommodate some slow hard disk drives.

Floppy Test - Previous AMIBIOS products did not test the
floppy disk drives if no floppy drives were configured in
CMOS RAM. If floppy drives are part of the system, they are
now tested.

AMI 286 and 386 BIOS - 12/15/89

‘Western Digital 8-bit SCSI Controller support added.

Also corrected problems with Western Digital 8-bit hard drive
-controllers that conflict in use of BIOS Data Area.

AMIBIOS - 4/9/90

IDE hard drive support fixed. To use an IDE drive in your
system, the AMIBIOS Date should be 040990 or later.

PS/2-compatible mouse support added.
INT 19h modified to support IBM Token Ring Network Card.

Floppy controller reset added during bootup to work with DR
DOS.

Up to 4 GB of RAM recognized with some chipsets.
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AMIBIOS - 10/15/90

Hard drive type 47 will now work under Novell.
The POST memory test performs faster.

INT 15h Block Memory Move now performs faster.

AMIBIOS for HT12 Chipset - 11/15/1990

Shadowing - Older versions of the AMIBIOS for the HT12 chipset
may have had problems configuring shadowing under these
conditions:

. the motherboard has 1 MB,
. the user selects remapping and no shadowing, and
. then disables remapping and enables shadowing.

This release fixes the above problem.

Error Message - This release also eliminates the CMOS Memory
Size Mismatch error message when the end user toggles the
shadowing and remapping options.

AMIBIOS for HT12 Chipset - 10/15/90

Shadowing - The previous version of this BIOS had trouble with
shadowing when there are 2.5 MB of RAM in the system, with
BANKI1 populated by 256 KB RAM and BANK2 with 1 MB RAM.
ROM Diagnostics may not work with this configuration either. This
is a hardware problem, but American Megatrends implemented a
BIOS solution.
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AMIBIOS - 02/02/91

Can now run OS/2 in CGA mode.

New BIOS Setup screens - Advanced CMOS Setup and Advanced
CHIPSET Setup.

INT 15h Function C2h PS/2 Mouse Support Added

Hi-Flex AMIBIOS Release - 3/15/1991

Turbo Switch 8042 Pins - The following 8042 keyboard controller
pins can be used for Turbo Switch Input Pins: 27, 28, 29, 30, 31, and
33. Pins 23 and 24 cannot be used as Turbo Switch Input Pins. Pins
23, 24, 27, 28, 29, and 30 can be used for clock switching,

Turbo Switch Option has been added to Advanced CHIPSET Setup.
It can be Enabled or Disabled. If the Turbo Switch option is Present
and Enabled and the Turbo Switch is Low at Power-on, the CPU
speed is set low. Otherwise, the speed is set in Standard CMOS
Setup.

BIOS ID Strings - The last two (of three) BIOS Identification
Strings do not appear on the screen. Press <Ins> during POST to
display these strings.

Timer Channel 1 - The Timer Channel 1 test for refresh has been
removed, which corrects a problem on some 33 MHz 80486DX-
based systems.

The AMIBIOS now recognizes up to 4 GB of RAM without
customization.

AMIBIOS 4/91

No major features added.
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AMIBIOS 07/07/91 and 09/09/91

No major features added.

AMIBIOS 12/12/91

Additional BIOS Setup Screens - Peripheral Setup and Power
Management Setup.

BIOS Size - The run-time BIOS size is only 32 KB.

Serial Ports - Baud rates up to and including 19,200 bps are now
supported.

Setup Option - The Daylight Saving option has been removed from
* Standard CMOS Setup.

INT 15h - Function AH = C1h Get Extended Data has been added.

Processor - The BIOS automatically detects the following processor
types: Intel 80486DX, 80486SX, 80386DX, and 80386SX.

8042 Pin - Pin 32 of the keyboard controller can be used to remove
the password checking facility. If pin 32 of the keyboard controller is
connected to GND, the password is set as uninstalled. Please note
that a null password is not a valid password.

Password - The password option in Advanced CMOS Setup has only
two settings: Setup, or Always. Please note that Bit 7 of CMOS
register 34h is available for use.
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AMIBIOS 06/06/1992 and 11/11/1992

New Features

2.88 MB 3'%" floppy drive support has been added in
the BIOS.

INT 16h has these new functions:

- Function FOh Set CPU Speed

- Function F1h Read CPU Speed

- Function F4h Subfunction 00h Read Cache Controller
Status

- Function F4h Subfunction 01h Enable Cache
Controller

- Function F4h Subfunction 02h Disable Cache
Controller

Boot Sector Write Protection — This Advanced CMOS
Setup option warns the end user any time a program

attempts to format or write to the boot sector on the
hard disk drive.

Auto Detect Hard Disk Drive — this AMIBIOS Setup

~ main menu option detects hard drive parameters for

IDE, SCSI, and other non-MFM drives.

AMIBIOS now automatically detects AMD386DXL,
Cyrix Cx486SLC and Cx486DLC, IBM 486SLC,and Intel
80486DX, 80486DX2, 80486DX3, 80486SX, 80386DX,
80386SX, and Overdrive™ processors.
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Appendix D

Identification Strings

There are three BIOS Identification strings in the Hi-Flex
AMIBIOS. Only Identification String 1 appears at the bottom of

the screen during boot-up. The end user must press <Ins> to

display Identification Strings 2 and 3.

Identification String Line 1

The BIOS identification string appears on the bottom of the
screen during BIOS POST. The bytes of Identification String 1
are numbered as follows:

XX=XXXX-XXXXXX-XXXXXXXX-XXXXXX-XXXXXXXX-X

12 4-7 9-14

16-23 25-30 32-39 41

Byte Description
1 Processor Type
0 8086 or 8088
2 80286
3 80386
4 80486
2 Size of BIOS
0 64K BIOS
1 128K BIOS
4-5 Major Version Number
6-7 Minor Version Number
9-15 Reference Number
16 Halt on Post Error. Set to 1 if On.
17 Initialize CMOS in every boot. Set to 1 if On.
18 Block pins 22 and 23 of the keyboard controller. Set to
1if On.
19 Mouse support in BIOS/keyboard controller. Set to 1 if
On.
20 Wait for <F1> if error found. Set to 1 if On.
21 Display Floppy error during POST. Set to 1 if On.
22 Display Video error during POST. Set to 1 if On.
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AMIBIOS ID Strings, Continued

Byte Description
23 Display Keyboard error during POST. Set to 1 if On.
25-26 BIOS Date. Month (1-12).
27-28 BIOS Date. Date (1-31).
29-30 BIOS Date. Year (0-99).
32-39 Chipset Identification. BIOS Name.
4 Keyboard controller version number.

XX =XXXX-XXXXXXXXXXXXXXX=-XXXXXX-XXXXXXXX-X

12 4-7 9-15 16-23 25-30 32-39 41

Byte Description
1 Processor Type
0 8086 or 8088
2 80286
3 80386
4 80486
2 Size of BIOS
0 64 KB BIOS
1 128 KB BIOS
4-5 Major Version Number
6-7 Minor Version Number
9-15 Reference Number
16 Halt on Post Error. Set to 1 if On.
17 Initialize CMOS in every boot. Set to 1 if On.
18 Block pins 22 and 23 of the keyboard controller. Set to 1 if On.
19 Mouse support in BIOS and keyboard controller. Set to 1 if On.
20 Wait for F1 if error found. Set to 1 if On.
21 Display Floppy error during POST. Set to 1 if On.
22 Display Video error during POST. Set to 1 if On.
23 Display Keyboard error during POST. Set to 1 if On.
25-26 BIOS Date. Month (1-12).
27-28 BIOS Date. Date (1-31).
29-30 BIOS Date. Year (0-99).
32-39 Chipset Identification. BIOS Name.
41 Keyboard controller version number.
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Identification String Line 2

XXX =X=XXXX-XX-XX-XXXX-XX-XX-XXX

123-5-7 -12-15-18 -23-26-29
Byte Description
1-2 Pin number for clock switching through keyboard controller.
3 Indicates High signal on pin switches clock to High(H) or Low (L).
5 Clock switching through chipset registers
0 No clock switching through chipset registers.
1 Clock switching through chipset registers.
7-10 Port address to switch clock high through special port.
12-13 Data value to switch clock high through special port.
15-16 Mask value to switch clock high through special port.
18-21 Port Address to switch clock low through special port.
23-24 Data value to switch clock low through special port.
26-27 Mask value to switch clock low through special port.
29-31 Turbo Switch Input Pin information (Pin number for Turbo Switch Input
Pin).
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AMI BIOS and AMI BIOS Plus Identification
Strings

AMI BIOS and AMI BIOS Plus were sold from 1986 through
1990.

The general format of the BIOS Reference string in this type of
AMI BIOS is:

Ref. TTTT-XXXX-042088-Kn

TTTT BIOS type

XXXX customer number

042088 the BIOS release date

Kn the keyboard BIOS version number. If 7 is 0, it
is not an American Megatrends keyboard
controller BIOS.
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Glossary

512K - 640K Onboard

This is a BIOS Setup option used in older AMIBIOSes. You can specify if the
memory between 512 KB and 640 KB is on the motherboard.

640K - 1 MB Relocation

This AMIBIOS Setup option allows you to enable the relocation of the 640K — 1
MB memory area. This area is usually reserved for ROM, but if shadow RAM
is not enabled and the RAM in this area is available, it can be remapped to a
location above 1 MB so the RAM can be used as extended memory. This
option is also known as memory rollover.

Above 1 MB Memory Test

This an AMIBIOS Setup option. POST tests all system memory if enabled. Only
the first 1 MB of memory is tested if disabled.

Access Time

The required time to read or write data to RAM or other storage device. Since
the operating environment and varying conditions affect access time, this is
usually given as an average.

ACK

A control code (06h) sent to a sending station or computer by the receiving
unit to acknowledge either that the receiver is ready to accept transmissions or
that transmitted data arrived without error. The ability to receive and send
acknowledgement signals is built into the hardware and software. For
example, the keyboard controller BIOS and serial ports send and receive ACK
commands. See also: NAK.

Adapter Card

A flat rectangular fiberglass board with electronic circuitry. Inserted in an
expansion slot on the computer’s main bus, it provides additional system
functions, such as device controllers or video adapters.
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Glossary, Continued

Adaptor ROM

The read-only memory on the adapter, which contains code to control the
adapter device. An adapter is a peripheral card that extends the operational
capabilities of the system. Many hard disk drive controllers have adaptor
ROMs.

Address

Every memory location is numbered consecutively. This number is the address
of the memory location. An address can be a label, number, or name that
identifies a register, memory location, or a location on a disk drive or external
device accessed via an I/O port.

Address Bus

One or more lines (conductors) that carry address codes from the
microprocessor to other parts of the system.

Analog

A term used to describe any device that represents values by a continuously
varied physical property, such as voltage.

Arbitration

A process where devices compete for possession of the channel on a
prioritized basis. Used in EISA computers.

Arbitration Levels

Arbitration levels are the levels of priority assigned to devices that compete for
possession of the channel.
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Glossary, Continued

Area Cache Enable

This is an AMIBIOS Setup option. Caching can be enabled for specific memory
segments. The memory areas that can be cached vary from one chipset to
another. The cache values are for the actual RAM space, such as 128 KB or 640
KB, not memory segments.

ASIC

Application-Specific Integrated Circuit. A special type of chip or logic array
designed to perform a specific function. The chip starts out as a nonspecific
collection of logic arrays. During the manufacturing process, a layer is added
to connect the gates for a specific function. By changing the pattern of
connectors, the manufacturer can make the chip suitable for many purposes.

ASCII Code

American Standard Code for Information Interchange. An industry standaid 7-
bit code consisting of control, character, and graphic codes (8 bits if the parity
bit is included).

Assembly Language

Assembly language is a way of representing the machine language of a
computer. Every compuler architecture has its own assembly language, which
is a low level language that uses mnemonic instructions instead of binary
numbers to represent a machine language instruction.

Asynchronous Event Notification (SCSI)

A process by which a SCSI target can send unsolicited sense information to an
initiator using the SCS1 SEND command.

Hi-Flex ISA and EISA AMIBIOS Technical Reference 423



Glossary, Continued

Asynchronous Data Transfer (SCSI)

Data transfer (usually at a low rate and independent of any external timing
constraints) performed by a SCSI device involving the interlocking of a signal
to the initiator (REQ) and a signal to the target (ACK) such that each step of
the data transfer protocol must occur before the next step can begin.

AT Bus

The ISA (Industry Standard Architecture) bus. The 16-bit electronic path used
to connect the motherboard and peripheral devices.

AT Bus Clock Source

Often used as an option in AMIBIOS Setup. The AT Bus Clock option
determines the speed at which I/O bus (AT bus) transfers occur in the system.
The standard speed for this clock is approximately 8 MHz. The AT Bus Clock
Source option sets the speed at which these types of transfers occur.

AT Bus Command Delay

Often used as an option in AMIBIOS Setup. It is the amount of time (command
delay) inserted before a command is executed on the AT bus. Often, separate
Setup options appear for 8-bit and 16-bit AT Bus command delay.

AT Bus I/O Command Delay

Often used as an option in AMIBIOS Setup. This is the amount of time
(command delay) inserted before an 1/O operation is executed on the AT bus.
Often, separate AMIBIOS Setup utility options appear for 8-bit and 16-bit 1/0
commands.

AT Bus Wait States

Often used an option in AMIBIOS Setup. This is the number of wait states
inserted before an operation is performed on the AT bus.
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‘Glossary, Continued

AT-Compatible Computer

Any computer that can run software programs written for an IBM AT
computer. The AT bus hardware signals and standards are also known as the
Industry Standard Architecture (ISA).

Attribute

A characteristic of a data structure that helps define the structure. An element
in a data model.

Bank

A group of memory devices arranged for easy access. Most motherboards have
two banks of memory devices. Each bank holds four single-inline memory
modules (SIMMs).

Bank Switching

A method of expanding the system memory by switching between banks of
memory, only one of which is accessible at any one time. Each bank in turn
uses the same area of memory, which is set aside before switching begins. The
memory bank still retains the memory while inactive. Before a different bank
can be used, the operating system or other system software must explicitly
switch banks.

Baud

A unit of measurement of the discrete number of signal elements that can be
transmitted per second by a device. It is not a measure of the amount of
information being transmitted, and it is not the same as Bits Per Second.

BBS

Bulletin Board System. A computer equipped with one or more modems that
serves as a message-passing and information center for dial-up users.
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Glossary, Continued

Benchmark

A process or program that measures and compares the performance of one or
more systems or subsystems.

Binary

The base two numbering system, where the only digits are 0 and 1. It is used
by all computers.

BIOS

Basic Input Output System. Systems software that interfaces between the
operating system and the hardware.

BIOS Service

A software routine that services a certain type of hardware device and
provides an interface between the operating system and the hardware device.
These services are single-task, call/return functions.

BIOS Setup Defaults

The AMIBIOS Setup option has two sets of default settings: Power-On and
BIOS defaults. The BIOS Setup default values provide optimum performance
settings.

Bit

A binary digit that can take either the value 0 or 1. A bit is the smallest unit of
information that a computer can process.

i

Bit-Mapped

A method of storing graphical information in memory in which one memory
bit is assigned to each screen pixel. The memory bit is either ON or OFF to
indicate that the corresponding screen pixel is either on or off.
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Bits per Second
BPS. The number of binary digits that can be transmitted in one second.
Generally, modem speeds are given in BPS, not baud rate. Neither baud rate

nor BPS take into account the gaps between transmissions, so neither baud rate
or BPS truly measure the amount of information being transferred.

BMIC

Bus Master Interface Controller. A chip that arbitrates control of the bus in an
EISA system.

Boot

A sequence of system events that prepare the computer for use. Booting begins

a routine that flushes memory and loads the operating system. The process of
booting a system is also called bootstrap loading.

Buffer

An area of memory or storage that is temporarily reserved for I/0 processing.

Burst Mode

A method of data transfer that allows a device to remain inactive for long
periods of time and then send large amounts of data in a short time without
interruption. Can be used for DMA transfers on the EISA bus.
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Bus

A set of wires or other electrical conductors used for communication between
two or more devices. Power, data, and control signals are transferred on the
bus. Implicit on a bus are specific protocols used to make sure that a
communication is correct.

A bus is a shared highway that connects the processor, memory, disk drive
controller, and 1/0 ports and enables these components to transfer information
between them. Bus latency is the time delay between a request for control of
the bus by a bus master and the granting of control.

Although usually supervised by the microprocessor, the bus can be taken over
by a coprocessor on an expansion card in the bus.

Buses are characterized by the number of bits they can carry at a time.

Bus Master

In EISA systems, the owner of the bus could be the EISA motherboard or any
32-bit EISA card that has bus mastering capability. By owning the bus, the bus
master can supervise communications between devices on the bus independent
of the host CPU. A bus slave device (ISA or EISA) attaches to the bus but does
not have the ability to control the bus.

Byte

A unit of data made up of eight contiguous bits. A byte is usually the smallest
addressable unit of memory.

Cache

A method of speeding access to information in a slower device by temporarily
storing the information in a faster device. For example, data stored in 70 ns
DRAM can be stored temporarily in 12-18 ns SRAM cache memory for quicker
access. The system that determines which data is stored in SRAM cache

memory is called a caching algorithm.

Cache memory uses an associated tag memory for faster searching.
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Cache Mapping

Cache mapping is a technique for using cache memory in a system. This
option appears on many AMIBIOS Setup screens. It can usually be either
direct, two-way, or four-way. Direct mapping is when the cache memory is
located in one bank.

N-way Mapping is when the cache memory is divided into n banks (two-way,
four-way, eight-way, and so on).

CAS

Column Address Strobe. RAM is organized in rows and columns and is
accessed via signals (strobes) sent along lines to these rows and columns. The
CAS is a signal line which clocks the column address into an internal address
latch. The CAS is measured in nanoseconds; the lower the value, the faster the
RAM can be accessed. CAS also acts as output enable for a memory cell. When
CAS is asserted, the tri-state driver on the data pin is enabled.

CD

Carrier Detect. A signal sent from one modem to another modem to indicate
that the modem is online and has received the carrier signal (the high-pitched
tone generated by the sending modem). See DCD.

CD-ROM

Compact disk read-only memory. A device that uses laser optics instead of
magnetic heads to read data. A CD-ROM is capable of storing large amounts
of data.

Centronics Parallel Interface

A de facto standard for data exchange using parallel ports between computers
and peripheral devices. It provides eight parallel data lines plus additional
lines for control and status information.
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CGA

Color Graphics Adapter. The initial color video standard for the IBM XT. CGA
monitors operate at a horizontal scanning frequency of 15 — 75 KHz. The BIOS
INT 10h Video Service provides functions that control the displays on CGA
systems. See also: EGA, CGA, HGC, MDA, and XGA.

Channel

A path constructed specifically for moving data.

Checksum

An error checking mechanism for a range of data. The sum of a data block is
compared with the sum of another data block. The carry is ignored. A
discrepancy indicates an error.

Chip

An integrated circuit.

Chipset

A small number of integrated circuits that perform the functions of many or all
of the discrete logic devices in an ISA or EISA system.

Cluster

A group of sectors on a disk that forms the fundamental storage unit

addressed by the operating system. The operating system controls the number
of sectors in a cluster. MS-DOS assigns 4 sectors to a cluster.
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CISC

Complex Instruction Set Computing. Describes a processor that uses complex
assembly language instructions that usually require many clock cycles to
execute. The instructions are usually powerful and permit complex and flexible
ways to calculate such elements as memory addresses. See also: RISC.

CMOS

Complementary Metal Oxide Semiconductor. A method of producing ICs, or
an IC produced by this method. CMOS chips consume very little energy.

CMOS RAM

Nonvolatile, battery-backed, low-power memory in XT, AT, EISA, and PS/2
systems used to store system configuration information. CMOS devices have
extremely low power consumption rates and a high tolerance for noise from
the power source. See also: DRAM, SRAM.

COM

The DOS logical device name for serial communications. A COM portis a
serial communications channel over which data can be transferred between
remote devices. This name is part of the four names reserved by DOS for the
serial communications ports (COM1 - COM4).

Command Control Block

CCB. A software object prepared by the host software to be used by the SCSI
host adapter to provide control information needed by the computer to execute
a SCSI command.

Common Command Set

CCS. A de facto standard SCSI command set for communication with hard

disk drives. In the SCSI-2 command set, CCS is the basis for all commands to
all types of peripheral devices.
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Command Descriptor Block

CDB. A block of information passed on the SCSI bus that provides the
command, parameter, and address information necessary for the target to
execute the specified function. It is prepared by the host software and placed
in the CCB to be passed to the target by the SCSI host adapter.

Command Specify Block

A data structure used in SCSI disk I/O operations.

Concurrent Refresh

Often used as an option in AMIBIOS Setup. If memory refresh is performed
while the CPU is performing other tasks, concurrent refresh is being used.

Configuration

A collection of system parameters and settings that control communication
between the system, major system components, and adapter cards and
peripheral devices. Also, the process of establishing the system parameters.

Configuration is performed by the BIOS Setup utility. In the AMIBIOS, there
are several parts of the Setup utility that configure various system options and
perform diagnostics tests.

Conventional Memory

Memory located between addresses 0 and 640 KB. The only memory that DOS
applications programs can directly address. See also: extended memory.

Coprocessor

A processor which assists the main processor, executing in parallel, with
floating-point arithmetic calculations. A math coprocessor can process math
calculations much faster than the general purpose microprocessors found in
personal computers. The 80486 contains the functionality of the Intel 80387
math coprocessor.
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CPU

Central Processing Unit. The brain of the computer, where internal storage,
processing, and control circuitry is located.

CTS

Clear To Send. A signal from a modem to the computer. A modem signal that
indicates that the modem is ready to transmit. CTS uses line 5 in the RS-232C
specification.

Cycle Time (memory)

The amount of time it takes for RAM to read from or write to a memory cell.
There are two stages to accessing RAM: precharge and access. The capacitor in
the memory cell has time to recover from a previous access and stabilize the
charge during precharge. During access, a bit is moved between memory and
the bus or CPU. The cycle time is the total of the precharge and access times.

Cyclic Redundancy Check
CRC. A bit-oriented type of error-checking that uses checksums. A redundancy

check where the check key is produced by a repeating algorithm. See also:
ECC, checksum.
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Cylinder

A set of tracks on a hard disk drive that can be accessed without moving the
read/write heads. A vertical column of tracks on a disk. See also: sector, track.
Cylinder Skew Factor

The cylinder skew factor on a disk drive is the number of sectors between the
last sector in the present cylinder and the first sector in the next cylinder plus
1. This factor can vary considerably from one hard drive to another, since
selecting a cylinder involves moving the read/write heads. The speed at which
the heads move can vary considerably.

DAC

Digital-to-Analog Converter. A device used in VGA hardware to convert
commands and data when interfacing between digital computer hardware and
an analog monitor.

DCD

Data Carrier Detected. A signal used in serial communications sent by a
modem to a computer to indicate that the modem is online and ready for
transmission. DCD uses line 8 in the RS-232C specification.

Default

A preset configuration parameter. A value, setting, or option that is
preassigned by the program or system.

Density

The number of bits or characters that can be recorded in a specified space.
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Descriptor

An 8-byte part of the Intel x86 protected mode virtual address translation
. table. It contains the starting and ending segment address and access privileges
for the segment:

Device Driver

A program that is linked with or attached to an operating system to map the
software interface or the operating system to the requirements of attached
peripheral devices and host adapters.

Device Service Routine

DSR. A type of BIOS routine that provides a specific set of functions for a
particular type of peripheral device. For example, the INT 10h Video Service is
a DSR.

Digital-To-Analog Converter

DAC. Used in VGA hardware to convert command and data between digital
computer hardware and an analog monitor.

DIP

Dual Inline Package. A standard method of organizing and packaging ICs. The
ICs are enclosed in a rectangular plastic housing and are connected to pins
that extend from the sides and protrude downward. The pins fit in sockets on
the circuit board or can be soldered directly to the board. DIPS often include
slide or rocker switches. Other chip packages include: leaderless chip carrier,
pin grid array, and surface mount technology.

Direct Memory Access

DMA. A method of communicating between a device and system memory.
This method does not use the CPU to manage the data transfer, thus
improving system performance. The BIOS uses DMA to transfer data between
memory and the disk controllers.
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DMA Wait States

This is often an option in AMIBIOS Setup. It is the number of wait states
inserted before DMA commands are executed. Often this option appears
separately for 8-bit and 16-bit DMA Wait States.

DMA Clock Source

This is often an option in AMIBIOS Setup. This option sets the source for the
DMA clock.

DRAM

Dynamic RAM. A form of fairly inexpensive semiconductor memory. DRAM
chips store information in integrated circuits that contain capacitors. Because
capacitors lose their charge over time, DRAM chips must be continually
refreshed, or recharged. While being refreshed, a DRAM chip cannot be read
by the microprocessor. Therefore DRAM read and write accesses must often
have memory read or write wait states added before they execute. Some
American Megatrends motherboards have logic that circumvents this
limitation, called refresh bypass.

DRAM Refresh Clock

The dynamic RAM (DRAM) used for data storage must be periodically
refreshed so that the values retained within them do not become corrupted (or
dissipate) over time.

Typically, refresh is done by sending a pulse to each chip at select intervals of
time. The interval of time used between refresh is determined by the DRAM
Refresh Clock and can vary significantly.

Drive
A mass storage device that stores information on some form of movable

medium, such as rotating disks. See also: Hard Disk Drive, Rewritable Disk
Drive, WORM Drive, and Tape Drive.
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Driver

A program that extends the capabilities of a computer by enabling the
computer to operate peripheral devices, such as WORM drives, CD-ROM
drives, or tape drives.

DSR

Data Set Ready. A modem signal that indicates the modem is ready to operate.
DSR uses line 6 in the RS-232C specification. DSR also refers to a BIOS device
service routine.

DTR

Data Terminal Ready. A modem signal sent by a computer to the modem to
indicate that the computer is ready to accept incoming transmissions. DTR also
is used to answer a ring (see RI). DTR uses line 30 in the RS-232C specification.

Dual Inline Package

See DIP.

EGA

Enhanced Graphics Adapter. A color video standard that displays resolutions
as high as 640x350 with 16 colors from a palette of 64 colors and uses its own
video BIOS as well as the video BIOS components of the system BIOS. The
EGA standard uses a digital (TTL) video signal that can display up to 64 colors
simultaneously on an EGA-compatible monitor. EGA monitors operate at a
horizontal scan rate of 21.85 KHz. The EGA video BIOS is usually located on
the video adapter card. See also: VGA, CGA, XGA.

EISA

Extended Industry Standard Architecture. A set of standards for a 32-bit bus
that is compatible with the AT (ISA) bus. See also: ISA.
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EEPROM

Electrically Erasable Programmable Read-Only Memory. An integrated circuit
that stores the host adapter firmware and BIOS. It can be erased and
reprogrammed by a special device.

A device for storing firmware — information and code that does not change
for a long period of time. See also: EPROM.

EMS Hardware Support

There are often several EMS options on AMIBIOS Setup screens. Many chipset
designs incorporate EMS (Expanded Memory Specification) hardware support
by providing registers for maintaining EMS data.

The EMS driver, usually software-based, must use parts of RAM to provide
these data registers. But if the chipset has provided these registers — and the
EMS driver knows how to access hardware registers properly — EMS
performance can be increased by seven to ten times.

EPROM

Erasable Programmable Read-Only Memory. A chip with a glass window.
Useful for storing firmware. EPROMs can be erased by removing the
protective cover from the chip package and exposing the semiconductor
material to ultraviolet light. They can then be reprogrammed. See also:
EEPROM, PROM.

EPROM Wait States

The number of wait states used during read/write operations to and from an
EPROM. This is an option that often appears in AMIBIOS Setup screens.

Error Checking and Correction

ECC. An algorithm that detects and corrects all single-bit errors using a coding
technique that tests the accuracy of the transmitted data. See also: CRC.
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ESDI

Enhanced Small Device Interface. A standard device interface for hard disk
drives, floppy drives, and tape drives. ESDI drives can store up to 1 GB of
data. ESDI is both a data recording technique that uses a high density storage
format to store more data in a given space and a device interface standard that
permits much higher data access speeds. ESDI circuitry is included on both the
controller card and an embedded controller in the drive. ESDI has a serial
command line in addition to standard control lines that accepts 17-bit
commands. Data can be transferred at rates from 10 to 20 Mbs using ESDL Up
to 36 sectors are used per track instead of the normal (MFM, ST506 standard)
17 sectors per track.

To use an ESDI hard disk drive, you must also have an ESDI controller. See
also: RLL, MFM, SCSI.

Expanded Memory

Up to 32 MB of additional paged memory that resides above conventional
(DOS) memory and uses bank-switched memory and a software program
called the EMM (Expanded Memory Manager). Application programs can use
the Expanded Memory Specification (developed by Lotus, Intel, and Microsoft)
to access this type of memory with special hardware or software. See also:
extended memory.

Expanded Memory Specification

EMS. A specification and protocol established by a consortium of computer
manufacturers. It establishes a set of rules for organizing and accessing
extended memory for use as conventional DOS memory. Up to 32 MB of
extended memory can be accessed via a 64 KB window in conventional
memory divided into four 16 KB memory pages.

Expansion Slot

Almost all ISA and EISA systems have sockets on the motherboard where
additional PCBs (adapter cards) can be inserted to expand the system'’s
capabilities by adding additional peripheral devices or memory. Expansion
slots must be_.' designed for either 8-, 16-, or 32-bit adapter cards.
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Extended 1/O Decode

This option often appears in AMIBIOS Setup. In ISA systems, 10 address lines
(A9 - A0) are normally used for I/0 address decoding,. If a design allows for
more than 10 address lines to be used for I/O addressing, the Extended 1/0
Decode option must be enabled.

Extended Memory

The memory above 1 MB accessible only in protected mode. Microsoft
Windows, Xenix, and Unix can access this memory, but DOS and ordinary
applications programs cannot because they must use real mode. Extended
memory is directly addressable when the processor is in protected mode. See
also: expanded memory, conventional memory.

External Cache Memory

This is an AMIBIOS Setup option and enables or disables the cache memory
that does not reside in the system microprocessor.

Fast Gate A20

This is an AMIBIOS Setup option. Gate A20 in the Intel x86 architecture
controls access to memory addresses above 1 MB by enabling or disabling
access to processor address line 20. To be able to access conventional memory
(from 0 — 1024K), address line A20 must always be low — so Gate A20 must
be disabled.

However, some software programs both enter protected mode and shut down
through the BIOS. For these programs, Gate A20 must be constantly enabled
and disabled via the slow keyboard controller.

Fast Gate A20 is a hardware feature that speeds Gate A20, which in turn
speeds programs that constantly switch from conventional memory to
extended memory and back. For example, enabling this option allows
programs such as Microsoft Windows to execute faster.
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FAT

File Allocation Table. A hard disk drive table where DOS tracks both currently
used disk space and available disk space for new or extended files.

FCB

File Control Block. DOS maintains information about the status of every file in
the file control block.

File

A collection of similar data that is organized in a similar format.

Firmware

Any device or the programs and data on the device that is stored on ROM
chips. Used for programs or data that change infrequently.

Flash EPROM

A new type of memory that combines the flexibility of RAM and the
permanence of disk storage. It does not need backup power and can be
packaged like DRAM but in considerably less space. It is ideal for handheld
and laptop systems.

Floppy Disk

A flexible storage device that consists of a thin round piece of mylex coated
with a magnetic material enclosed in a flexible paper container (5% disks) or
rigid plastic container (3% disks)

Floppy Drive Seek at Boot

This is an AMIBIOS Setup option. If enabled, a Seek command is performed on

the floppy drive A: at system boot. This option is usually disabled to speed the
boot process.
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Gap Length

The gap of unused space between blocks of data on a disk surface. The gap
exists so that new data can be written over old data without harming the
adjacent data. Disk speed varies slightly, so new data cannot be written
precisely in the space occupied by the old data. A gap of unused space is
always placed between data.

Gate

An electronic switch that follows a rule of Boolean logic, such as AND, OR, or
NOT. A small component of a semiconductor device that produces an electrical
output signal logically related to the states of one or more input signals. Logic
gates can be combined to allow a device to add, subtract, compare, and
perform other operations.

Gate Array

See ASIC.

Gigabyte

1,073,741,824 bytes, as in 1 MB times 1,000, or 29,

GDT

Global Descriptor Table. Part of the Intel x86 architecture. A table that contains
memory segment descriptors that are available to all tasks in the system.

Graphic Mode

A display mode where all pixels can be controlled independently.
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Hard Disk Drive

Fixed disk drive. A rotating disk that cannot be removed from its housing. It
has a drive mechanism, a read/write mechanism, and hard disks sealed in the
drive enclosure. Data on a hard disk can be written over or erased.

Hard Disk Type 47 RAM Area

This is an AMIBIOS Setup option. In the hard disk drive configuration in
Standard CMOS Setup, the user-definable hard disk type (type 47) can
configure a nonstandard hard disk drive for drive C: or D:. Ordinarily, the
data for the type 47 disk type is stored in 0:300h in lower system RAM or in
the top 1 KB of applications memory, starting at address 639K.

The end user can specify a user-definable hard disk type for drive C: and drive
D:. If specified, the actual drive parameters must be entered by the end user in
Standard CMOS Setup.

Hardware

The physical equipment and components in a computer system.

Hardware Interrupt

.A type of interrupt (request for service) generated either externally by a
hardware device, such as the keyboard, disk drives, and I/O ports, or
internally by the microprocessor.

External hardware interrupts are used by devices to request attention from the
“microprocessor. Internal hardware interrupts are generated by the
microprocessor to control events (for example, to report an attempt to divide
by zero). Hardware interrupts are assigned levels of priority. Nonmaskable
interrupts (NMIs) receive the highest priority because they indicate a serious
problem.

Head

The read/write head on a floppy or hard disk drive. This device provides a
means of writing to and accessing data on the disk.
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Head Load Time

A floppy disk drive parameter. The amount of time needed to allow the drive
head to settle after it is lowered onto the drive surface.

Head Settle Time

A floppy disk parameter. The amount of time required for the heads to settle
after a Seek operation.

Head Unload Time

A floppy disk drive parameter. The amount of time needed to allow the drive
head to settle after it is lifted from the drive surface.

Hercules

An older video display standard that displays monochrome text in a 720 x 348
screen. Also known as HGC — Hercules Graphic Card.

Hexadecimal

The base 16 numbering system that uses the digits 0 through A, B, C, D, E,
and F. In this book, hexadecimal numbers are followed by h.

Hidden Refresh

Often an option in AMIBIOS Setup. Hidden refresh is used when memory
refresh occurs without holding the CPU. Similar to Concurrent Refresh.

High Memory Area

HMA. An extra 64 KB bank of memory that DOS 5.0 can access on systems
with an EMS driver. The HMA can be controlled by only one program at a
time. Windows, Desqview, and DOS all use the HMA. You can save

conventional memory space by placing an application in the HMA. Placing
DOS in the HMA saves about 50K.
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Hit <DEL> Message Display
This is an AMIBIOS Setup option. Disabling this option prevents the

Hit <DEL> if you want to run Setup

message from appearing when the system boots.

Host

In SCSI systems, the computer in which a host adapter is installed. The host
uses software to request the host adapter services in transferring information
to and from the peripheral devices attached to the SCSI bus connector of the
host adapter.

Host Adapter

An adapter card installed in the computer expansion bus that provides a SCSI
bus connection that allows SCSI devices to be connected to the computer bus.
A host adapter is said to be intelligent when it has a high-level software
interface to the computer.

IOR/IOW Wait States

Often an option in AMIBIOS Setup, this is the number of added wait states
before [/O read and write commands are executed.

Integrated Circuit

Also known as an IC or chip. The packaging of circuit elements such as
transistors and resistors on a single chip of silicon or other material. A

complete electrical circuit on a small silicon chip that can contain one to over a
million components such as transistors, resistors, and capacitors.
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IDE

Integrated Device Electronics. A type of computer/hard disk drive interface in
which the electronic circuitry for the controller resides on the drive itself. There
is no need for a separate controller card. The maximum data transfer rate is
approximately 7.5 Mbs. A 40-pin cable is used.

The IDE interface is compatible with the Western Digital ST506 controller
originally used by IBM in the AT, but also has features such as lookahead
caching that increase overall performance.

IDT

Interrupt Descriptor Table. This table contains the 256 gate descriptors that
allow the Intel 386 and 486 processors to locate exception-handling routines.
Similar to GDT and LDT.

Initiator

A SCSI device that requests that an operation be performed by another SCSI
device (the target). The initiator provides all command information and
parameters required to perform the operation, but the details of the operation
are actually controlled and sequenced by the target.

Interleaved Memory

A RAM memory system in which interleaving reduces wait states. Memory is
often organized in rows of chips totalling 256 KB or 1 MB. After a memory
access to one of these rows, the processor must wait an entire memory cycle
before it can access another byte of memory in the same row. A two-way
interleave places odd-numbered and even-numbered bytes of memory in
separate rows, so that if the processor accesses an even-numbered location, it
can then access an odd-numbered location without waiting.
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Interleave Factor

Information on a hard disk drive is organized in a series of concentric circles
called tracks. A single track can hold more than 9 KB of data. But much
smaller data elements must often be read or written. So tracks are organized
into smaller 512-bye units (sectors). The interleave factor is a method of
organizing these sectors to optimize hard disk drive performance.

The interleave factor is the most important element in determining how fast
data can be retrieved from a hard disk drive. It is the ratio that states how
many physical (actual) sectors must pass under the read head before the next
logically numbered sector is read or written to.

Logically-numbered sectors are the order in which sectors are accessed by the
hard disk drive controller. Physically-numbered sectors are in the actual
physical sequence on the hard disk platter surface. Logical sectors are much
more important when considering the way in which data is read, since they
are an integral part of the actual reading and writing of data.

The interleave factor is equal to the number of physical sectors between two
logical sectors plus 1.

In the following example, a track has 17 sectors. The 17 physical sectors in a
track can be numbered in several ways. The following table shows the sector
numbering sequences for three interleave factors.

Interleave Factor Logical Sector numbering sequence
1:1 1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17
2:1 1,10,2,11,3,12,4,13,5,14,6,15,7,16,8,17,9
3:1 1,7,13,2,8,14,3,9,15,4,10,16,5,11,17,6,12

A hard disk controller reads data from a track in the sequence in which sectors
are logically numbered, not by their physical position on the track. For
example, when logical sectors 1 and 2 are read on a drive with a 3:1 interleave,
physical sectors 7 and 13 rotate beneath the read head before the head reads
sector 2 (see above table).
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Interleave Factor, cont’'d

The hard disk is in constant rotation at a prespecified speed. On a 3:1
interleave factor drive, after Sector 1 is read, the disk read head is positioned
over Physical Sector 1.

By the time the hard disk drive controller requests a read for Physical Sector 2,
the disk has rotated and the read head is positioned over Physical Sector 4.

If the system has a fast disk controller, it is more efficient to organize data in a
1:1 interleave (Sector 2 immediately follows Sector 1).

If the hard disk controller is not fast enough to request data during the time it
takes the disk to rotate from Sector 1 to Sector 2, the controller must wait a full
revolution of the disk before the head is again over Sector 2 and it can read
from or write to the disk.

If the controller is slow, it is more efficient to organize disk data in a 2:1, 3:1,

or other interleave factor (see the table above) so that the controller does not

have to wait one or two full revolutions of the drive to access the next logical
sector.

Internal Cache Memory

This is an AMIBIOS Setup option. This option only appears on 80486-based
systems, since the 80486 is the only processor in the Intel x86 series that has
internal cache. This option enables or disables the 8 KB cache inside the 80486.

Interrupt

INT. A signal that stops what the computer system is currently doing,
allowing it to perform a higher priority task. The suspension of program
execution by a demand for attention from a peripheral device. After the
interrupt is serviced, the suspended microprocessor task can be resumed at the
point where it stopped.

Interrupts are edge-triggered (by a sudden change in voltage, as in the rising
edge of a square wave form), or level-triggered (where a small change in
voltage determines the state of the device). ISA devices are edge-triggered.
EISA devices can be level-triggered.
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Interrupt Channel

A channel designated for interruption instructions from the microprocessor so
that input/output or other operations can take place.

Interrupt Handler

A separate set of instructions that performs a specific function required by the
task at hand. For example, INT 10h is the Video Service interrupt handler. INT
10h provides many specific functions for managing and manipulating
information on a video screen.

Interrupt Service Routine

ISR. A type of BIOS routine that handles a hardware interrupt. The BIOS INT
70h Real Time Clock Interrupt routine is an ISR.

IRQ

Interrupt Request Line. Hardware lines over which devices such as I/0 ports,
disk drives, and the keyboard can send interrupts (requests for service) to the
"processor. IRQs are built into the computer’s internal hardware and are
assigned different priority levels so the processor can determine the relative
importance of incoming requests for service. There are 16 IRQs. Adapter cards
and system resources must be configured so IRQs do not conflict.

Interrupt Vector

An address or offset from an address that is a pointer to a place in memory
where an interrupt routine is stored. An interrupt vector contains the address
of the routine and is used when a program needs to call the interrupt routine
(ISR or DSR) to perform a service.

Interrupt Vector Table
Also called a jump table. A table of addresses and identifiers for interrupt

handlers that are performed in response to requests for certain services (such
as video, disk access, serial communications, real time clock, and so on).
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ISA

Industry Standard Architecture. Another way of saying IBM AT-compatible.
ISA refers to the bus signals and timing used in the original IBM AT. It is an
ad-hoc standard. No formal timing specifications have ever been published for
the AT bus. See also: EISA.

ISR

Interrupt service routine. A BIOS routine that handles hardware interrupts.

Jumper

A small plug or wire that alters some aspect of hardware operation by
shunting the electrical flow, or connecting different points in an electrical
circuit. Jumpers are used to configure system features.

KB

Kilobytes. 1,024 bytes.

Kb

Kilobits. 1,024 bits.

Kbs

Kilobits per second. The data transfer speed measured in multiples of 1024 bits
per second.

Keyboard Controller

A microprocessor in the keyboard that waits for and reports on keystrokes. A
keyboard controller and its associated circuitry make a system more efficient

because it handles tasks that would ordinarily be performed by the main
system processor.
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Keyboard Controller BIOS

A set of software routines that manage the hardware/software interface
between the keyboard and the system.

Keychord

When two or more keys are pressed simultaneously. For example, Ctrl Alt Del
is a keychord. Also a keystroke combination.

Laptop Computer

A small self-contained, lightweight, easily-portable computer powered by
rechargeable batteries.

LCD

Liquid Crystal Display. A display type that uses a liquid with a polar
molecular structure sandwiched between two transparent electrodes. The
molecules align when an electric field is applied, arranging in crystals that
polarize the light passing through it. A polarized filter laminated over the
electrodes blocks the polarized light, transmitting only the nonpolarized light.
In this manner, a grid of electrodes can selectively turn on a cell (pixel) that
contains the liquid crystal material, making it turn dark. Sometimes an
electroluminescent display is placed behind the LCD screen to illuminate it.

LDT

Local Descriptor Table. This table contains the memory segment descriptors
available to tasks that are permitted to use the LDT.

Leaderless Chip Carrier

LCC. A method of packaging ICs which uses contacts instead of legs to

connect the chip to the circuit board. The chip has contacts on it base and rests
in a socket that also has contacts and the chip is clamped in place.
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LED

Light Emitting Diode. A highly-efficient semiconductor device that converts
electrical energy to light.

Logical Unit

A physical or virtual device addressed through a target, it is part of a SCSI
address that identifies a particular device. Each logical unit has a logical unit
number (LUN) by which it is addressed.

Low Level Format

The electronic equivalent of drawing a detailed map on the hard disk drive
platters. These electronic marks tell the system when to start and stop an
operation.

LPT

DOS device name for parallel printers reserved by DOS. LPT1 — LPT3 can be
used by DOS.

Main Memory

The memory between 0 and 1024 KB. Another term for conventional memory.

Math Coprocessor

A special-purpose processor that is optimized for math operations. It executes
floating point and large integer operations in hardware up to 100 times faster
than the microprocessor can.

MDA

Monochrome Display Adapter. The original video display standard for the
IBM PC. Monochrome mode monitors use a resolution of 720 x 350 with each
character being 9 x 14.
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Media .

The material used to store data. For instance, WORM media are magneto-
optical disks.

Megabit

Mb. 1,048,576 or 2" bits. Most often used in data flow measurement, as in
megabits per second.

Mbs

Megabits per second. The number of millions of bits moved in one second.
MBs is millions of bytes per second.

Megabyte

MB. A measurement of storage equal to 1024 kilobytes, 2%, or 1,048,576 bytes.

Megahertz

The unit of measurement for frequencies of one million cycles per second.

Memory

A device that can store data. Also called RAM (Random Access Memory).

Memory Management Unit

The hardware (often within the microprocessor) that supports the mapping of
virtual memory addresses to physical memory addresses.

Memory Test Tick Sound

This is an AMIBIOS Setup option. This option turns the ticking sound during
the memory test on or off.
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Memory Parity Error Checking

This is an AMIBIOS Setup option. This option enables or disables memory
parity error checking for all system RAM. The default setting is enabled.
Microprocessor

The central processing unit of the system.

Modem

Modulator/Demodulator. A device that converts digital data from a computer
to analog data for transmission over telephone lines and converts the analog
data back to digital form on the receiving end.

Modified Frequency Modulation

MEM. The original method of organizing data on a hard disk drive (a data
recording technique), which involves varying the amplitude and frequency of a
signal to the hard disk drive.

Motherboard

System board. The board that contains the microprocessor, system ROM BIOS,
electronic circuitry, real time clock, and other system components. Adapter
cards plug into expansion slots on the motherboard.

Motor Wait Time

A floppy disk drive parameter. The amount of time that a floppy disk drive
can be inactive before the drive motor is powered off.

Mouse

A small handheld device that duplicates its movements on a flat surface

external to the computer on the computer screen. It essentially replaces the
keyboard arrow keys.
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Mouse Support Option

This is an AMIBIOS Setup option. This option enables or disables mouse
support.

Multifrequency Monitor

A monitor that can display a wide variety of modes from a number of
different video standards (EGA, VGA, CGA) because it can scan at different
horizontal and vertical frequencies.

Multitasking

Multitasking programs execute multiple applications at the same time.

NAK

Negative Acknowledgement. A control code (15h) transmitted to a sending
station or a computer by a receiving unit as a signal that the transmitted
information has not arrived or is incorrect. See also: ACK.

Nanosecond

A billionth of a second. Electricity moves at about one foot per nanosecond.

Non-Cacheable Data Area

This is an AMIBIOS Setup option for power management AMIBIOS. The user
can enable a predefined non-cacheable data area such that memory in this area
is not effected by the system cache. The Non-Cacheable Starting Address and
the Non-Cacheable Area Size are usually defined as part of this configuration.
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NMI

Nonmaskable Interrupt (INT 02h). A hardware interrupt (request for service)
that cannot usually be turned off. An NMI indicates a serious memory or I/O
problem. An NMI bypasses and takes precedence over software interrupts and
other hardware interrupts. An NMI is only issued under severe circumstances
such as an 1/0, memory, or power failure.

Nonvolatile memory
Another name for CMOS RAM. A memory (or RAM) device that has very low
power consumption and is battery-backed for long-term storage.

Null Modem Cable

Used when connecting two similar R§232-C devices.

Numeric Processor

This is an AMIBIOS Setup option. This option specifies that a math
coprocessor is configured.

N-Way Interleave Memory Access

Some motherboard designs allow an interleaved memory architecture. The
RAM is divided into N banks (where N is a power of 2), and each data is
obtained from one bank while the CPU is processing.

For example, if two-way page interleave mode is used, the RAM is divided
into two banks, Bank 0 and Bank 1. Initially, data may be fetched from bank 0
and then sent to the CPU for processing. While this data is being processed,
the next block of data, assuming it is available at the next sequential address,
is fetched from bank 1.

Offset

An addressing method used in Intel x86 processors that defines an address as
relative to the start of a memory segment.
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OEM

Original Equipment Manufacturer. The company that manufactures a piece of
hardware.

Operating System

Systems software that operates as a master control program and controls the
execution of applications software. The kernel, or core, of the operating system
must always remain in memory. The operating system primarily interfaces
with the BIOS.

Paging

The transfer of program segments in and out of memory in virtual memory
operations. Pages are 4 KB long in the Intel x86 architecture. Pages are
swapped between memory and disk as needed in virtual memory. Paging can
only be used in protected mode.

Page Address

An address in memory created by combining the process of segment
translation and page translation. The microprocessor’s paging feature must be
enabled. Logical addresses are converted to physical addresses in two steps:

1. Segment translation, which converts a logical address (a segment
selector and segment offset) to a linear address — an address that
refers indirectly to a physical address.

2. After the linear address is obtained, paging hardware converts the
linear address to a physical address by specifying a page table (an
array of 32-bit page specifiers), a page (a 4 KB unit of contiguous
addresses in physical memory within the table), and an offset within
the page.

Page Frame

A physical address to which a page of virtual memory can be mapped. Page
frames are 4 KB long in the Intel x86 architecture.

Hi-Flex ISA and EISA AMIBIOS Technical Reference 457



Glossary, Continued

Paged Memory Management Unit

Accesses and manages memory used by applications or by virtual memory
operating systems. A paged memory management unit often translates
memory addresses and supports demand—paged virtual memory, which allows
an application to think it has more memory than it actually has. This unit is
built into high-end Intel x86 processors.

Page Mode Memory Access

When data is accessed from RAM, the CPU activates the RAS (Row Address
Strobe) line to specify the row of memory in which the data is to be found.
Then it must activate the CAS (Column Address Strobe) line to specify the
memory column in which the data is to found. The combination of RAS and
CAS specifies a particular RAM location on a specific RAM chip.

When using Page Mode Memory Access, it is assumed that the data is located
in the same page as the initial data. This means the CPU need not specify the
row (or column) for the next piece of data, and therefore, it need not set the
RAS (or CAS) line again. This technique speeds RAM access.

Parallel Port

The channel used to communicate data to the printer. Bits of data can be
transmitted over several lines simultaneously.

Parity

An error-checking routine in which the number of 1s (or 0s) must always be
the same for each group of bits checked. The parity bit is a bit added to a unit
of data that makes the sum total of the unit either odd or even. Computers and
peripheral devices tend to use either even or odd parity consistently
throughout their architecture.

Partition

A method of dividing a disk during formatting so that the operating system
treats each division as a separate disk.
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Password Check Option

This is an AMIBIOS Setup option. It can be used to prevent unauthorized
system boot or Setup use. If enabled, a prompt appears every time the system
is turned on or Setup is executed.

Peripheral Device

An external hardware device used for 1/0O operations, such as a printer, tape
drive, modem, or plotter.

PGA

Pin Grid Array. A method of mounting chips on a circuit board. It is often
used for chips that have a large number of pins, such as microprocessors and
math coprocessors. PGA chips have pins protruding from the bottom of the
chip instead of from the side (as DIPs do).

Physical Address

An address that corresponds to an actual memory location in the hardware.

Picosecond

One-trillionth of a second.

Pinout

A description of the signals from the pins of a chip or connector.

Pixel

Picture Element. The smallest addressable point on a computer screen. A small
rectangular element that represents the degree of brightness assigned to that
point on the screen.
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Plastic Leaderless Chip Carrier

PLCC. An inexpensive type of leaderless chip carrier (LCC) for mounting chips
on a circuit board. PLCCs are not physically compatible with LCCs, which are
made of ceramic.

POST

Power-On Self Test. Part of the BIOS. A set of routines that test parts of the
computer (including the keyboard, memory, and the disk drives) every time
the computer is turned on or reset. POST also sets initial values and, if
successful, passes control to the bootstrap loader, which boots the operating
system. If hardware errors are found, POST either beeps or displays error
messages.

Power-On Defaults

In the AMIBIOS Setup, every option has two possible default settings: Power-
On and BIOS defaults.

The Power-On default settings consist of the safest set of parameters. Use them
if the system is behaving erratically. They should always work but do not
provide optimal system performance characteristics.

PQPF

Plastic quad flat pack. A method of packaging integrated circuits.

Printed Circuit Board

PCB. A flat plastic or fiberglass board often coated with copper or another
conductor on which chips and other electrical components are mounted in
preassigned, predrilled holes. The holes are connected electrically by
preprinted conductive metallic pathways on the surface of the board. The
metal leads from the electrical components are soldered to the conductive
metal pathway to form a connector. PCBs should be held by the edges and
must be protected from dirt and static electricity.
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Privileged Mode

A mode of execution in protected mode in the Intel x86 architecture in which
some software programs can carry out restricted operations that manipulate
critical system components (memory and I/0O ports).

The kernel of the operating system and device drivers are usually the only
type of software that can use the instructions that only operate in privileged
mode.

Processor Interrupt

An interrupt generated by the microprocessor, such as INT 00h, Divide by
Zero. Also known as a logical interrupt.

PROM

Programmable Read-Only Memory. Data or code can be written to a ’ROM
one time. A PROM cannot be reprogrammed or written to again. See also:
EEPROM, EPROM.

Protected Mode

A memory address mode in Intel x86 processors. In protected mode, the
processor uses all address lines. In an 80286, up to 16 MB of memory can be
directly addressed. In an 80386DX or 80486, up to 4 GB of memory can be
directly addressed.

The 80286 internal memory management scheme allows up to 1 GB of virtual
memory to be addressed; the 80386DX and 80486 allows up to 64 terabytes of
virtual memory to be addressed.

Protected mode addresses have a Selector:Offset format. Protected mode offers
multitasking, virtual memory, and data security features. Unix, Xenix, and
0S/2 operate in protected mode. See also: Virtual Memory.
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RAM
Random Access Memory. Any byte of RAM can be accessed directly in a

single memory cycle. Information can be read from and written to RAM. RAM
is volatile, when power is turned off, it loses its memory.

RAM Wait States

This is a common option in AMIBIOS Setup. It is the number of wait states
used during RAM read and write operations.

rd

RAS

Row Address Strobe. RAM is organized in rows and columns and is accessed
by signals (strobes). RAS is a signal line that clocks the row address into an
internal address latch. RAS is measured in nanoseconds; the lower the value,
the faster memory can be accessed.

RC

Receive Clock. Line 17 in the RS-232C specification. Used in synchronous
communications to clock received data.

RD

A serial communications signal. See RXD.

Real Mode

An address mode in Intel x86 processors. In real mode, only the first 20
address lines of the processor are used, limiting access to conventional
memory (addresses 0 — 1024 KB, or 00000h — FFFFFh). Virtual memory is not
supported in real mode. Real mode addresses have a segment:offset format.
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Refresh Bypass

A logic scheme used in American Megatrends 80486-based motherboards to
circumvent the need to constantly refresh DRAM. Refresh bypass speeds access
to system memory, increases system throughput, and reduces the need for
memory read and write wait states.

Register

Memory registers are high-speed circuits that are part of the CPU. Registers
are system addresses for storing program instructions, data, or addresses. They
form the basis for assembly languages.

Resolution

A measure of the quality of the image that can be displayed. It is usually
expressed as the number of pixels that can be displayed horizontally and
vertically. VGA commonly uses a 640x480 resolution.

Rewritable Disk Drive

Also known as a Magneto-Optical Disk drive. A data storage device that stores
large amounts of information on removable disks by a laser-based magnetic
‘process. Up to 650 MB can be stored on an individual drive. Data on the
media can be written over or erased.

“RI

Ring Indicator. Line 22 in the RS-232C specification. A signal that the
telephone is ringing.

RISC

Reduced Instruction Set Computing. A type of microprocessor instruction set
design that focuses on rapid and efficient processing of a relatively small and
simple set of instructions that can be executed in a minimum number of
instruction cycles, usually only one. See also: CISC.
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RLL

Run Length Limited. A self-clocking data recording technique used in hard
disk drives where 26 sectors can be recorded per track instead of the normal
17 sectors per track. There are three types of advanced RLL (1,7), (2,6), and
(3,9).

(3,9) Advanced Run Length Limited permits up to 34 sectors per track. RLL
hard disk drives can be used with MFM hard disk drive controllers. See also:
ESDI, SCSI, and MFM.

ROM

Read-Only Memory. Devices used to store code and data that cannot be
changed. The BIOS is stored in ROM devices. ROM devices are usually
significantly slower than RAM devices, so code and data in ROM is often
copied to RAM to improve performance.

ROM BIOS

See BIOS.

ROM Shadow

This is an option in AMIBIOS Setup. ROM shadow is a technique in which
BIOS code is copied from slower ROM to faster RAM (see shadowing). The
BIOS is then executed from the RAM.

On some AMIBIOS Setup screens, there are up to 13 shadowing options for
each 16K address segment from C0000h through EFFFFh, and an additional
shadowing option for the 64K segment at FO00Oh. If an option is enabled, the
code that resides in that 16 KB segment of ROM is copied to RAM.
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RS-232C .

An industry standard for serial communications connections. It defines the
specific lines and signal characteristics used by serial communications
controllers to standardize the transmission of serial data between devices.
"There are two interfaces: DTE (Data Terminal Equipment), used by computers,
and DCE (Data Communications Equipment), used by modems.

‘RTC
Real Time Clock. The Motorola MC146818A or compatible clock in ISA and
EISA systems.
RTS
Request To Send. RTS uses line 4 in the RS-232C specification. RTS is sent by
the computer to request permission to transfer data.
RXD
Receive Data. A line used to carry received data from one device to another.
RXD uses line 3 in the RS-232C specification.
SAA
Systems Application Architecture. An IBM standard for the appearance and
operation of applications software that gives software written for all IBM
computers (mainframe, mini-, workstation, and PC) a similar look and feel.
SAA defines how an application interfaces with the end user, the operating
system, and other computers and devices.
Schottky Diode
Also called a Schottky barrier diode or hot carrier diode. A type of device that
passes current in one direction only. It is formed by the contact between a

layer of semiconducting material and a layer of metal. Schottky diodes are
characterized by extremely fast switching speeds.
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SCSI

Small Computer System Interface. An industry standard described by the
X3T9.2 ANSI committee that defines a standard high-speed parallel interface
specification for connecting computers to peripheral devices (hard disk drives
and printers) or to other computers and LANs. A 50-pin connector is used in
SCSI devices. Up to seven devices, not including the computer, can be attached
to the SCSI bus via a single SCSI connection. Parallel data can be transferred at
rates up to 32 Mbs between SCSI devices. See also: ESDL

SCSI ASC

SCSI additional sense code. Byte 12 of the SCSI extended sense information.
Provides a standardized description of the condition described by the sense
information.

SCSI Device

A device attached to an SCSI bus cable. The device can be an initiator, target,
or both. It can be a peripheral device, a host device, or a device that combines
both roles.

Sector

Equally spaced divisions of data within each track on a hard disk or floppy
disk drive. A sector is the smallest unit of storage on a disk drive and is set at
512 bytes in DOS.

Segment

Part of the Intel x86 processor address structure. A unit of contiguous,
position-independent address space. In real mode, segments are 64 KB blocks
of memory, referenced by one byte. In protected mode, programs can allocate
segments of any size. The 80286 computes effective addresses by adding a 16-
bit offset an a 16-bit segment. The 80386 and 80486 compute effective addresses
by adding a 32-bit segment and a 32-bit offset.
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Selector

A 16-bit part of an Intel x86 protected mode virtual address. It corresponds to
the segment component in the real mode segment:offset address. A selector
"points to the information which defines a segment, such as a descriptor table
and a specific descriptor within that table. A selector is a value contained in a
segment register (CS, DS, SS, or ES) when in protected mode. This value
determines the segment that is currently being used (with CS, the segment
used for executing code).

Serial Communications

The transmission of information between computers or between computers
and peripheral devices one bit at a time over a single line. They can be
synchronous (controlled by a clock or timing device) or asynchronous
(managed by the exchange of signals that control the information flow). Both
sender and receiver must use the same data transfer rate, parity, and type of
control information.

Shadowing

Copying code from slower ROM to RAM to improve performance. ROM
devices usually operate at 150 - 180 ns; RAM usually operates at 70 — 100 ns.
The system BIOS and video BIOS are often shadowed to RAM.

Shadow RAM (ROM Shadow)

The area between 640 KB and 1 MB in the memory map (for ISA systems) is
reserved for ROM BIOS, including the system BIOS, video BIOS, and adaptor
ROM BIOSes. All AMIBIOSes use shadowing, which increases BIOS
performance. The addresses that are usually shadowed are:

- ISA system BIOS  F0000 — FFFFFh,
- EISA system BIOS E0000 — FFFFFh, and
. Video BIOS C0000 — C7FFFh

These addresses are usually write-protected after shadowing has completed.
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SIMM

Single-inline Memory Module. A method of organizing surface mount RAM
chips on a small circuit board so that the SIMMs can be mounted vertically or
at an angle to save space. See also: DIP.

SIP

Single Inline Package. A method of organizing and type of housing for an
electronic component in which all leads (connectors) protrude from one side of
the package. See also: DIP.

Single-Tasking

Single-tasking operating systems, such as DOS, can only execute one program
module or routine at a time. Information input to a code module or routine
must be processed compleiely before information can be output to another
module.

Software Interrupt

A program-generated interrupt (request for service) that halts current
processing. A software interrupt requests a service provided by an interrupt
handler (a separate set of instructions that performs a specific function
required by the task at hand).

SRAM

Static RAM. A type of semiconductor memory based on flip-flop logic circuits.
SRAM retains information as long as the chip is powered. An SRAM chip can
store only about % the amount of information as a DRAM chip of the same
degree of complexity, but SRAM does not require refreshing and is usually
much faster (and more expensive) than DRAM. Some SRAM chips operate at
12 ns. SRAM is usually used in cache memory. See also: CMOS RAM and
DRAM.
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Step Rate

A floppy disk parameter. The amount of time needed for a drive head to move
“from one track to another.

ST506 Interface

The hardware signal specification developed by Seagate Technologies for the
original XT hard disk drive controllers and connectors. The ST506 and ST412
version of this interface is now a de facto standard for transfer of hard disk
data. The maximum data_transfer rate is 5 Mbs. See also: MFM, RLL, ESDI,
and SCSL

Surface Mount Technology

A method of mounting chips on circuit boards in which the chips are fixed
directly to the surface of the board instead of being soldered in predrilled
holes.

Synchronous Data Transfer (SCSI)

A method of data transfer on the SCSI bus involving clocking data onto the
bus via a fixed-length, fixed-frequency strobe pulse. The Acknowledge signal
can be delayed several clock periods from the data request. Synchronous data
transfer can be used on the SCSI bus only for data transmission.

System Boot Up CPU Speed

This is an AMIBIOS Setup option. This option sets the speed at which the
system boots. The speed can be Low or High. High is the default.

System Boot Up Num Lock

This is an option in AMIBIOS Setup. This option turns the Num Lock key on

or off when the system is powered on. If off, both sets of arrow keys can be
used.
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System Boot Up Sequence

This is an AMIBIOS Setup option. The BIOS normally attempts to boot from
floppy drive A: (if present). If unsuccessful, the BIOS attempts to boot from
hard disk C: This sequence can be switched. If this option is set to C:, A;, the
system attempts to boot from the hard drive C:, and then A:. If set to A:, C,,
the sequence is reversed.

Tape Drive

A data storage device that records data on magnetic media.

Target

A SCSI device that perforims an operation requested by an initiator. The target
can be a peripheral device performing a service for an initiator or a host
adapter performing a device service for an initiator.

Target Identifier

Part of the SCSI address. A SCSI address consists of the Target ID and the
LUN. The Target ID represents the device controller. A LUN identifies the
specific device attached to the controller. For most SCSI devices, the controller
is embedded and the LUN is set at 0.

Task

In the microprocessor, a task is the execution of a single process or set of
instructions that perform a particular function. In an operating system, a task
is a single job or part of a job executed as a single unit.

TC

Transmit Clock. Line 15 in the RS-232C specification. Used in synchronous
communications to synchronize transmitted data.
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TD

Transmit data: See TXD.

Terabyte

1,099,511,627,776 bytes, as in 1,000 Gigabytes or 2%

Termination

The physical location of the first and last device on the SCSI bus. Devices at
these ends must have terminators installed; devices located in between must
have SCSI bus terminators removed.

Terminators

Special resistor packs used on the SCSI bus to ensure the electrical integrity of
the bus signals.

Text Mode

A display mode in which the video display adapter converts ASCII character
data directly into display information.

Timeout

When the interval of predetermined time for a certain process or interrupt
expires, the process times out, and is usually terminated.

Track

A segment of a floppy or hard disk drive parallel to the edge of the media that
is accessed by the drive read/write heads without moving the head. A track is
a magnetic ring slightly wider than the read/write head in a disk drive. A disk
or disk platter may have 40 to more than 1024 concentric tracks on a surface.
Tracks are composed of sectors. Tracks on sequential devices, such as magnetic
tape, are parallel to the edge of the medium. See also: sector.
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Track Skew Factor

The track skew factor is equivalent to the number of sectors between the last
sector in the last track and the first sector in the next track plus 1. If a
sequential file is stored over many tracks, the controller reads the first sector in
the next track immediately after it reads the last sector in the previous track.

The distance between the last sector in the previous track and the first sector in
the next track is the determining factor in how long it takes the read/write
head to move to the first sector in the next track. This is the track skew factor.

Most of the time, the track skew factor is less than or equal to the interleave
factor. Like the interleave factor, the track skew factor is either 1:1, 2:1, 3:1, and
so on, and organizes sectors as follows:

Track Skew Track Number Sequence
Factor
11 Track n 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,
16, 17
Track n+1 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,
16, 17
2:1 Track n 1,2,8,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15,
16, 17
Track n+1 17,1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14,
15, 16
3:1 Track n 1,2,8,4,56,7,8,9, 10, 11, 12, 13, 14, 15,
16, 17
Track n+1 16,17,1,2,8,4,5,6,7,8,9, 10, 11, 12, 13,
14,15
TSR

Terminate-and-stay-resident. A program designed to remain in memory which
is activated by a keychord.

TTL

Transistor-To-Transistor Logic. A bipolar logic circuit design that uses
transistors connected to each other directly or through resistors. TTL offers
high speed and good noise immunity. Many TTL gates can be fabricated in a
single integrated circuit.
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Turbo Switch Function

This is an option in AMIBIOS Setup. This option enables or disables the turbo
(processor speed switching) switch on the computer.

TXD

Transmit Data. A serial communications signal line (pin 2 in RS-232C
connectors) that carries transmitted data from one device to another.

Typematic Rate Programming, Rate, and Delay

This is a set of three AMIBIOS Setup options. The Typematic Rate Programming
option enables or disables the following two options.

The Typematic Rate Delay (250, 500, 750, or 1,000 milliseconds) option and the
Typematic Rate (6, 8, 10, 12, 14, 16 24, or 30 characters per second) option
control the speed at which a keystroke is repeated.

UART

Universal Asynchronous Receiver-Transmitter. A single IC that contains both
the receiving and transmitting circuitry for asynchronous serial
communications. It can also do serial — parallel conversions, and insert and
check for synchronizing control bits in serial data. Computers equipped with
UARTSs can communicate over a simple wire connection.

Unix

A multitasking, multiuser operating system. Several versions of Unix are
available for ISA and EISA systems.

Upper Memory

The memory between 640K and'1024K. Also called reserved memory or high
DOS memory. Used for the system BIOS, video BIOS, video memory, adaptor

ROM, additional device drivers, and TSRs. This area is divided into upper
memory blocks (UMBs).
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USRT

Universal Synchronous Receiver-Transmitter. A single IC that contains both the
receiving and transmitting circuitry for synchronous serial communications.
Computers equipped with USRTs can communicate over two communication
channels between sender and receiver.

VGA

Video Graphics Array. A video standard that uses it own BIOS and includes
many additional video modes and capabilities over and above the modes
provided by earlier video standards. VGA also duplicates all modes from
earlier video standards. The VGA signal is analog and can display up to
262,144 colors in 64x480 resolution. Super VGA video cards can display
resolutions up to 1024x768.

Video Mode

A video mode is a commonly-accepted standard that incorporates the
characteristics and parameters for presenting information on a video screen.
Each video standard (MDA, CGA, EGA, VGA, XGA, and Super VGA) defines
new video modes. All video modes are used either for text or graphics.
Characteristics such as the number of colors in a palette, the number of colors
that can be displayed at any one time, the screen resolution (640 pixels by 480
pixels), and the number of columns (40, 80, or 120 in text mode) define the
different video modes.

Video RAM

VRAM. A special type of DRAM used in high-speed video applications. In
normal DRAM, both processor and video circuitry must access RAM by
sharing the same control pins on the RAM chips. Video RAM provides
separate pins for the microprocessor and the video circuitry. The processor can
access video RAM in the same way it accesses system RAM (in parallel). But
the video circuitry has a special method of accessing video RAM serially via a
separate internal serial-shift register.

Virtual 8086 Mode

In the 80386 microprocessor, a method for emulating an 8088 or 8086
processor. Several 8086 programs can run in protected mode as a single task.
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Virtual Address

The address that a program uses to reference memory. The Memory
Management Unit translates this address to a physical address before memory
is accessed.

Virtual Memory

A technique that allows a program to see the system as providing a large
uniform primary memory which in reality is smaller, fragmented, and partially
simulated by hard disk drive storage. Paging and segmentation are two
common implementations of virtual memory.

Wait for F1 If Any Error
An AMIBIOS Setup option. BIOS error messages are followed by

Press F1l to continue.

If this option is disabled, the above message does not appear.

Wait State

A phase during program execution when the processor must wait one or more
clock cycles until the memory is available to respond to the processor’s
request. Caused by the fact that the processor operates much faster than the
memory. A wait state is a pause that lets the processor synchronize timing
with slower memory.

Weitek Processor

This is an AMIBIOS Setup option. This option specifies that a Weitek
(WTL3167 or WTL4167) math coprocessor is configured.

WORM Drive

Write Once Read Multiple Times. An optical data storage device that stores
information permanently. Unlike other disks, data saved to the disk cannot be
written over or erased. If you try to replace data with new data, both remain
on the disk, consuming limited disk space. Once the disk is full, you can only
read from it.
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Write Precompensation

A technique in which the timing of the head current on a floppy or hard disk
drive is varied to keep the write signal constant. The size of a sector gets
progressively smaller as the track diameter diminishes, but each sector must
still hold 512 bytes. Write precompensation circuitry on the hard disk
compensates for the physical difference in sector size by boosting the write
current for sectors on inner tracks.

Write precompensation is also a hard disk drive parameter that specifies the
cylinder number where the write precompensation circuitry begins operating.
Xenix

A multitasking, multiuser operating system that is quite similar to Unix.
Several versions of Xenix are available for ISA and EISA computers.

XGA

Extended Graphics Array. A new IBM video standard which permits up to 16-
color displays from a palette of 262,000 colors in 1024 x 768 resolution.

XMS

Extended Memory Specification. See EMS.
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ACK

ACR
ALE
ANSI
AR L

ARB
"ASCHl
ASIC
ASR
AT
b
BAT
BCD
BIOS
bps
CAS
ccB
CGA
CLK
CMOSs
Com1
com2
Com3
COom4
CRC
CsB
CTs
DAC
DCC
DIN
DIP
DMA
DPL
DSR
DSR
DTR
EA
EBCDIC
ECC
EGA
EIA
EISA
EOI
EPL
EEPROM
EPROM

Acknowledge (Keyboard command and serial
communication signal)
Hard Disk Adapter Controller Register

‘Address Latch Enable — x86 processor signal

American National Standards Institute }
Advanced Run Length Limited (method of encoding hard
disk data)

Access Rights Byte (part of i286, i386, and i486 instruction)
American Standard Code for Information Interchange
Application-Specific Integrated Circuit

Hard Disk Adapter Status Register

Advanced Technology

Binary

Basic Assurance Test (keyboard diagnostic)
Binary-coded decimal

Basic Input Output System

Bits per second

Column Address Strobe (RAM signal)

Command Control Block (disk drive data structure)
Color Graphics Adapter

Clock signal (line) on a microprocessor
Complementary Metal Oxide Semiconductor

Serial Communications Port 1

Serial Communications Port 2

Serial Communications Port 3

Serial Communications Port 4

Cyclic Redundancy Check

Command Specify Block (disk drive data structure)
Clear To Send (serial communication signal)

Digital to analog converter

Display Combination Code

Deutsche industrie Normal (industry standards organization)
Dual Inline Package

Direct Memory Access

Descriptor Privilege Level — part of x86 instructions
Data Set Ready (serial communication signal)

Device Service Routine

Data Terminal Ready (serial communication signal)
Effective Address

Extended Binary-Coded Decimal Interchange

Error Checking and Correction

Enhanced Graphics Adapter

Electronic Industries Association

Extended Industry Standard Architecture

End of Interrupt

Extended Privilege Level

Electrically Erasable Programmable Read-Only Memory
Erasable Programmable Read-Only Memory

cont'd
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ESDI
ETB
FCB
GB
GDT
GDTR
h

ICW
IDE

IDT
INT
110
IRQ
IRET
ISA
ISR
ISR
KB
Kb
Kbs
LDT
LDTR
LED
LID
LPT1
LPT2
LPT3
LSB
LS|
LUN
mMB
MBs
Mb
Mbs
MCGA

MDA
MFM

MGA
MHz
MMU
MSB
MTBF
MTTR
NCB

Enhanced Small Device Interface

End of Transmission Block

Format Control Block (data structure for disk information)
Gigabytes

Global Descriptor Table

Global Descriptor Table Register

Hexadecimal

Interrupt Control Word

intelligent Device Electronics (method of accessing hard
disk drives)

Interrupt Descriptor Table

Software interrupt

Input/Output

Interrupt Request Line

Return from an Interrupt

industry Standard Architecture (AT-compatible)
Interrupt Service Return

Interrupt Status Register

Kilobytes (1,024 bytes)

Kilobits (1,024 bits)

Kilobits per second

Local Descriptor Table

Local Descriptor Table Register

Light-Emitting Diode

Logical ID

Parallel Printer Port 1, DOS reserved word

Parallel Printer Port 2, DOS reserved word

Parallel Printer Port 3, DOS reserved word

Least Significant Bit (or Byte)

Large Scale Integration

Logical Unit Number (SCSI device identifier)
Megabytes (1, 048,576 or 2°° bytes)

Megabytes per second

Megabits (1, 048,576 or 2%° bits)

Megabits per second

Modified Color Graphics Adapter (video standard used only
in low-end PS/2® models)

Monochrome Display Adapter

Modified Frequency Modulation (a method of encoding hard
disk data)

An obsolete Graphics Adapter (PCJr only)

Megahertz

Memory Management Unit

Most Significant Byte (or Bit)

Mean Time Between Failure

Mean Time To Repair

Network Control Block (data structure for network disk
drives)
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NMI Nonmaskable Interrupt

ocw Operation Control Word (used in Programmable Interrupt
Controller)

OEM Original Equipment Manufacturer

0S/2 Operating System/2

PC Personal Computer

PCB Printed Circuit Board

PCLK Peripheral Clock

PEL Picture Element (pixel)

PGA Professional Graphics Array — video standard that nobody
uses

PIC Programmable Interrupt Controller

PIO Programmed Input/Output

PIT Programmable Interval Timer

POR Power-On Reset

POST Power-On Self Test

RAM Random Access Memory

RAS Row Address Strobe (RAM signal)

RGB Red-Green-Blue

RI Ring Indicator (Serial communication signal)

RLL Run Length Limited (method of encoding hard disk data)

ROM Read-Only Memory

RS232C Industry standard serial controller interface

RTC Real Time Clock

RTS Request To Send (serial communication signal)

SCsI Small Computer Systems Interface

SDLC Synchronous Data Link Control

SIMM Single Inline Memory Module

SIP Single Inline Package

SMD Surface Mount Device

SMT Surface Mount Technology

SSB Sense Summary Block (data structure for hard disks)

B Terabytes

TID Target ID (SCSI device identifier)

TSS Task State Segment (part of x86 instructions)

TTL Transistor-To-Transistor Logic

UART Universal Asynchronous Receiver/Transmitter

VGA Video Graphics Array

VLSI Very Large Scale Integration

XMS Extended Memory Specification

XT Extended Technology
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Additional Reading

The following books and articles are recommended for
additional information about BIOS and related subjects:

Boston, Michael and Narushoff, Paul. System BIOS for IBM
PC/XT/AT Computers and Compatibles, Phoenix Technical
Reference Series. Reading, MA: Addison-Wesley Publishing
Company. 1989.

Brown, Ralf, and Kyle, Jim, PC Interrupts. Reading, MA:
Addison-Wesley Publishing Company. 1991.

Cohen, Howard N. and John Hanel. “A Timing-Independent
BIOS." Byte IBM Special Edition, Fall 1987, pp. 219-222.

Duncan, Ray. Advanced MS-DOS Programming. Redmond, WA:
Microsoft Press, 1989.

Duncan, Ray. IBM RC\! BIOS. Redmond, WA: Microsoft Press,
1988.

Extended Industry Standard Architecture Technical Reference. New
York, NY: BCPR Services. 1989.

Glass, L. Brett. “Inside EISA." Byte, November 1989, pp
417-425.

Intel Corporation. i486 Programmer’s Reference ivianual. Santa
Clara, CA: Intel Corporation. 1989.

Intel Corporation, Microsoft Corporation. Advanced Power
Management (APM) Interface Specification. 1993

Intel Corporation. ExCa Card Services Specification. Hillsboro,
OR: 1993

Intel Corporation. PCI BIC< Specification. Hillsboro, OR: 1993
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Kiliewer, Bradley Dyck. EGA/V(GA Programmer’s Reference Guide.
New York, NY, McGraw-Hill Book Company, 1988.

Norton, Peter and Wilton, Richard. The New Peter Norton
Programmer’s Guide to the IBM PC and PS/2. Redmond WA:
Microsoft Press, 1988.

PCMCIA. PC Card Standard. Personal Computer Memory Card
International Association, 1992

PCMCIA. Socket Services Interface Specification. Personal
Computer Memory Card International Association, 1992.

Schulman, Andrew, et al. Undocumented DOS. Reading, MA:
Addison-Wesley Publishing Company, 1991.

SCSI Specification X3T9.2. ANSI Committee, 1991.

Shiell, Jon. “IBM PC Family BIOS Comparison." Byte IBM
Special Edition, Fall 1987, pp. 173-180.

Small Computer System Interface (SCSI) Specification. ANSI
X3.131-1991.

White, George. “A Bus Tour." Byte, September 1989, pp.
296-302.

Wilton, Richard. Programmer’s Guide to PC and PS/2 Video
Systems. Redmond, WA: Microsoft Press, 1987.

482 Additional Reading



Index

-INPACK signal 278

<Ctrl> <Break> 332

<SysReq> 126

16 Bit DMA Wait States 436

24 or 12 Hour Mode 56

24-hour flag 36

27010, 27128, 27256, 27512 403

28F256A 381, 383

512K - 640K Onboard 421

640K - 1 MB Relocation 421

8 Bit AT Mcmory Wait States 462

8 Bit DMA Wait Statcs 436

80386DX 9

8042 125, 361

8042 - Gate A20 Failurc 393

8042 Functions 363

8042 Gate-A20 Error 394

8042/Keyboard Interface 379

80486 9, 15, 415

80C51SL
Battery monitoring 383
Extcrnal keyboard and PS/2 mousc 388
External memory support 383
Flash Mcmory 381
Functions 385
Host interface 389
Interfaces 385
Internal and Extcrnal Keyboards 383
Kcyboard Controller 381
Keyboard Controllcr BIOS 381
Keyboard intcrface 387
Keyboard scan matrixes 388
Layout 384
LED control 388
OEM-Dcfined interface 390
Pinout 384
Samplc application 386
Suspend/Resume 382

823358X 30

8742 362

Above 1 MB Mcmory Test 14

Access Offscts 315, 316

Access Time 421

ACK 421

Acknowledge command 421

Acknowledge Interrupt 309

Adapter Cards 422

Adapter mode register 36

Adaptor ROM 31, 422
Shadowing 12
ROM BIOS 8
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Address
Physical 459
Address Bus 422
Address Line Short! 394
Address mark not found 35
Advanced Sctup Options 59
AH Register 115
AL Register 115
Alarm Interrupt 56
Alarm Interrupt Flag 56
American Mcgatrends EISA System BIOS 360
Amcrican Mcgatrends Power Management BiOS 337
AMIBCP 46
To change boot sequence 252
Analog 422
ANSI 422
APM 338
Application-Spccific Integrated Circuit 423
Arbitration 422
in EISA systems 353
Levels 422
Area Cache Enablec 423
ASCII Code 423
ASIC 423
Asynchronous Data Transfer 424
Asynchronous Event Notification 423
AT Bus 424
AT Bus 32 Bit Wait States 424
AT Bus Clock Source 424
AT Bus Command Dclay 424
AT Bus 1/0 Con:mand Dclay 424
AT-Compatible Computer 425
Autodetect Hard Disk 13
AX Register 115
Rank 425
Bank Switching 425
Basc 64 KB Mcmory Failure 393
Basc Memory 60
Basic Inpuc Output System 426
Basic lnput/Output System 1
Battcry temperature monitoring 383
Battery voltage monitoring 383
Baud Rate Initialization Table 52
BBS 425
Beep Codes 95
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BIOS 1, 426
Adaptor ROM 8
Beep Codes 95
Data Arca 31
Date 400, 418
Device service routines 111
diagnostics 5, 13
Errors 94
Fatal crror messages 95
Fcatures 9
Hard Disk Utilitics 13
Idcntification String 400
Independent features 9
Installing 403
Interface 2
Keyboard Controller 8
Non-Fatal Error Mcssages 394
Reference string 96
Removing old BIOS ROMs 403
Shadowing 11
Stack Area 31, 119
Standard fcatures Y
startup 33
System 7
Upgrading 399
Video 8
BIOS checkpoint codes 99
BIOS Configuration Summary Screen 97
BIOS Length 62
BIOS Revision Level 51, 210
BIOS Scrvice 426
BIOS Sctup Defaults 426
BIOS Stack Area 119
Bit 426
Block keyboard controller lines P22 and P23 377
BMIC 427
Boot 427
Boot sequence 62
Boot Spced 62
Boot Up Speed 16
Booting 427
Bootstrap loading 427
Brcak Key 36
Buffer 427
Bulletin Board System 425
Burst Mode 427
Bus 428
Bus Master 428
Componcnts 350
Bus Master Interface Controller 427
Bus Masters
Multiple 348
BX Register 115
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Bytc 428
Bytes per Sector 42
C: Drive Error 394
C: Drive Failure 394
Cache 428
Cache Control
Via 8042 Pin 27
Via 1/O Ports 28
Via Internal Registers 28
Cache Control Options 26
Cache Controller
Enable or Disable 248
Status 247
Cache Controller Support 11
Cache Mapping 429
Cache Memory 62
Automatically detects size 10
Enable 19
External 15
Internal 15
Cache Memory Bad, Do Not Enable Cache! 394
Cache Memory Diagnostic 62
Card Services 258, 319
CCB 370, 373, 431
CCS 431
CD 429
CD-ROM 429
CDB 432
Central Processing Unit 433
Centronics Parallel Interface 429
Century Byte 62
CF Register 115
CFG files 220, 355
Duplicate 223
Filc naming conventions 359
with duplicate names 359
CGA 430
CH-2 Timer Error 395
Channel 430
Checkpoint Codes 99
EISA 105
Chip 430
CISC 431
Clear EISA Configuration CMOS RAM 231, 360
Clear To Send 433
Clock line 379
CMOS Battery State Low 395
CMOS Checksum 62, 64
CMOS Checksum Failure 395
CMOS Display Type Mismatch 395
CMOS Mecmory Size Mismatch 395
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CMOS RAM 53, 431
Information Flag 62
Organization 54
CMOS RAM Checksum error 57
CMOS RAM Configuration Mismatch 57
CMOS RAM Memory Size Mismatch 57
CMOS Shutdown Register Read/Write Error 393
CMOS System Options Not Sct 395
CMOS Time & Date Not Sct 395
Color Table 66
COM 431
Command Control Block 431
Command Dclay 424
" Command Descriptor Block 432
Command Spccify Block 432 *
Common Command Set 431
Compact disk read-only memory 429
Compatibility
ROM 40
Complementary Metal Oxide Semiconductor 431
Concurrent Refresh 421, 432
Configuration 432
Configuration data 54
Configuration Summary Screen 97
Control Bytc 45, 148
Controller Command Byte 371
Conventional Mcmory 432
Moving data to cxivnded memory 205
Coprocessor 34, 432
Coprocessor cmulation 123
CPU 433
CRC 433
CRC failed on disk read 35
CS 115
CTS 433
Cursor 35
CX Register 115
Cyclic Redundancy Check 433
Cylinder 434
Cylinder Skew Factor 434
D: Drive Error 395
D: drive failure 395
DAC 434
DASD 433
Data bits 364
Data Carricr Detected 434
Data Length 43
Data line 379
Data line low 380
Data Set Rcady 437
Data Terminal Ready 437
Data Transfer Rates
Hard disk drives 49
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Data transmission ratc 169
Data Transmission Rate Initialization Table 52
Date and Time Modc 56
Daylight Savings Time 56
DCD 434
Default 434
DEL Kcy 15
Descriptor 435
Device Driver 435
Device ID Number 224
Device Service Routine 435
DI Register 115
Diagnostics 13
Digital-to-Analog Converter 434, 435
DIP 435
Direct Access Storage Device 435
Dircct Mapping 429
Dircct Memory Access 435
Disable Keyboard 373
Diskctte Boot Failure 395
Display Mcmory Read/Write Error 393
Display Switch Not Proper 395
DMA 435
DMA #1 Error 395
DMA #2 Error 395
DMA boundary crror 35
DMA Clock Source 436
DMA Error 395
DMA overrun crror 35
DMA Wait Statcs 436
DRAM 436
DRAM Refresh Clock 436
Drive 436
Drive door was opcned 35
Drive types 45
Driver 437
DS Register 115
DSR 435, 437
DTR 437
Dual Inlinc Package 435, 437
DX Register 115
Dynamic RAM 436
ECC 438
ECC burst length 148
ECU 346

from AMI1 356
EEPROM 362, 438
EGA 8,437
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EISA 345. 437
Adapter Card 1D 358
and 32-bit addressing 348
Bus master 350
Bus ratc 347
Bus spccifications 346
Bus version 226, 233
CFG files 355
CFG Ovcrlay Files 357
CFG Overlay files, revision levels 227, 234
Clock cycles 346
Common clock 350
Compressed ID 87, 226, 232
Configuration 355
Configuration Data Table 232
Configuration functions 220
Configuration information 223
Data transfer rate 346
Device ID Number 224
Device Number 221
Device Type and Subtype 228, 235
Devices 220
Devices and slots 220
DMA 347, 351
DMA and arbitration 353
DMA channel timing 229, 237
DMA channcls 229, 237
DMA transfer size 229, 237
Embcedded devices 221
ENABLE 227, 233
Extended CMOS RAM 220, 354
Hardware interrupt configuration 229, 236
1/0 Port information 229, 237
1/0 Port Initialization 230, 238
Information 220
Intcrrupt handling 354
IOCHKERR 227, 233
Memory configuration 228, 236
Motherboard ID 358
Product ID 358
Product Number 226, 233
Product Revision Number 226, 233
Slot Function Information 227, 234
Slot Information 227, 233
Slot numbers and adapter cards 356
Support 178
Synchronous data transfer protocol 348
System configuration 354
System resources 357
Virtual devices 221

EISA BIOS Interrupts 360

EISA CMOS Checksum 396
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EISA CMOS RAM
Reading and writing to 360
EISA Configuration 54
EISA Configuration Utility 346
EISA NMI 396
Electrically Erasable Programmablc Read-Only Memory 438
Embedded Devices 221
EMS 439
EMS Hardware Support 438
Enable Cache Controller 248
Enablc Keyboard 373
Enable/Disable Mouse 211
Enhanced Graphics Adapter 437
Enhanced Small Device Interface 439
EPROM 362, 438
EPROM Wiait States 438
Equipment Byte 60
Equipment List 34
Erasable Programmable Read-Only Memory 438
Error Checking and Correction 438
Error Codes 318
Error Messages 393
Errors
BIOS 94
Displayed fatal 394
Fatal 393
ES Register 115
ESDI 49, 439
hard disk controller 8
ExCA Card Service 319
Expanded Mcmory 439
Expanded Memory Specification 439
Expansion Board NM1 397
Extended BIOS Data Area 33, 210
Extended Graphics Array 476
Extended I/O Decode 440
Extended Industry Standard Architecture 437
Exicnded Keyboard Flags Byte 245
Extended Keyboard LED Flag 37
Extended Mcmory 60, 62, 440
Size of 206
Fl key 15
Fail-safe timer NMI 397
Fast Gatc A20 14, 62
FAT 441
FDD Controller Failure 395
Featurc Information Byte 51
File Allocation Table 441
File servers 10
Fixed Disk Drive 443
FLAG bits 115
Flash Memory 381
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Flashback 443
Floppy Disk
Type 58
Floppy disk controller status bytes 35
Floppy Disk Drive 60
Bytes per Sector 42
Calibration Status 35
Dcfault Scttings 44
Fill Byte for Formaiting 43
Gap Length 43
Gap Length for format 43
Hcad Scttle Time 43
Head Unload Timc 41, 42
Motor Start Timec 43
Motor Wait Timer 42
Number of 34
Paramcters 41
Scctors Per Track 42
Stcp Rate 41
Floppy Drive Seck 62
Floppy Drive Scck at Boot 16
Freezing the Screen 96
Function 0Bh Subfunction 00h Sct Palctte 135
Function 80h Get Number of Adapters 265
Function 83h Get Socket Services Version Number 266
Function 84h Query Adapter 267
Function 85h Get Adapter 270
Function 86h Sct Adapter 271
Function 87h Query Window 273
Function 88h Get Window 280, 281
Function 89h Sct Window 282, 283
Function 8Ah Get Page 284, 285
Function 8Bh Sct Page 286
Function 8Ch Query Socket 288
Function 8Dh Get Socket 291-293
Function 8Eh Sct Socket 294, 296
Function 8Fh Get Card 297
Function 90h Reset Card 300
Function 95h Query EDC 301
Function 96h Get EDC 303
Function 97h Set EDC 304
Function 98h Start EDC 305
Function 99h Pausc EDC 306
Function 9Ah Resume EDC 306
Function 9Bh Stop EDC 307
Function 9Ch Read EDC 307
Function 9Dh Get Vendor Information 308
Function 9Eh Acknowledge Interrupt 309
Function 9Fh Prior Handler 310, 311
Function AOh Get Prior Handler 312
Function AOh Socket Services Address 313, 314
Function Alh Access Offscts 315, 316 s
Function AEh Vendor-Specific Information 317
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Gap Length 43, 442

Gap length for format 43

Gatc 442

Gatc A20 14, 62, 440

Gatc Array 442

Get Adapter 270

Get Card 297-299

Get EDC 303

Get Number of Adapters 265

Get Page 284, 285

Get Socket 291-293

Get Socket Services Version Number 266

Get Vendor Information 308

Get Window 280, 281

Gigabyte 442

Halt Cycle to Set Clock 56

Handheld computers 337

Hard Disk Drive 35, 140, 443
Capacity 47
CMOS Configuration data 59
Control Bytc 45
Data Transfer Rates 49
Data transmission speed 37
Drive Types 45, 46
Landing Zonc 45
Motor Status 35
Motor Timeout 35
Number of Cylinders 45
Number of heads 45
Parameter Table 45, 48
Sectors per track 45
Sclecting a drive type 47
Status 35
Uscr-definable drive types 46
Uscr-Defined 60
write prccompensation 45

Hard disk drive controller
Diagnostic test 153

Hard Disk Parameter Table 45

Hard Disk Type 47 RAM Arca 14, 443

Hardware 1/0 Port Addresses 70

Hardware Interrupt 443

HDD Controller Failure 395

Head 443

Head Load Time 444

Hcad Scttle Time 43, 444

Hcad Unload Time 41, 42, 444

Hercules 444

Hexadecimal 444

Hidden Refresh 444

Hit <DEL> if you want to run Sctup 15, 96

Hit <DEL> Message Display 59

Host 445
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Host Adapier 445
I/O Command Dclay 424
1/0 Delay 19
1/0 port 64h 366
1/0 Port 80h 95, 99
1/0 Ports
Acccssing 68
Idcntificd by 68
ISA and EISA diffcrences 70
IC 445
IDE 49, 446
Identification Strings 417
IDT 446
Mlcgal function requested 35
Industry Standard Architccture 450
Information Flag 62
Inhibit override 371
Initiator 446
Installing
ROM chips 403
INT 00h Divide by Zero 119
INT O1h Single Stepping 120
INT 02h 114, 456
INT 02h Nonmaskable Interrupt 120
INT 03h Breakpoint 121
INT 04h Overflow Error 122
INT O5h Print Screen 122
INT 06h Invalid Op Code 122
INT 07h Coprocessor Not Available 123
INT 08h 332
INT 08h Timer Intcrrupt 124
INT 09h Kceyboard Interrupt 125
INT OAh 127
INT 0Bh 127
INT OCh 127
INT ODh 127
INT OEh 127
INT OFh 127
INT 10h Function 00h Sct Vidco Mode 129
INT 10h Function 01h Sct Cursor Type 130
INT 10h Function 02h Sct Cursor Position 130
INT 10h Function 03h Get Cursor Position 131
INT 10h Function 04h Get Light Pcn Position 131
INT 10h Function 0Sh Sct Currcnt Video Page 132
INT 10h Function 06h Scroll Text Upward 132
INT 10h Function 07h Scroll Text Downward 133
INT 10h Function 08h Get Character/At{ribute 133
INT 10h Function 09h Writc Character/Attribute 134
INT 10h Function 0Ah Writc Character 134
INT 10h Function 0Bh Subfunction O1h Set Color Palette 135
INT 10h Function 0Ch Write Pixel 136
INT 10h Function ODh Rcad Graphic Pixel 136
INT 10h Function OEh Writc a Character 137

Hi-Flex ISA and EISA AMIBIOS Technical Reference 493



Index, Continued

INT 10h Function OEh Write Character 137
INT 10h Function OFh Get Video Display Mode 137
INT 10h Function 13h Writc Character String 138
INT 11h Get System Configuration 139
INT 12h Get Total Mcmory Size 139
INT 13h
Coding Conventions 142, 156
Error codes 141, 155
Floppy Disk Service 154
Function 05Sh Format Disk Cylinder 160
Hard Disk Drive Service 140
INT 13h Function 00h Reset Disk Drive 142, 156
INT 13h Function 01h Get Disk Drive Status 143, 157
INT 13h Function 02h Read Disk Sectors 143, 157
INT 13h Function 03h Write Disk Sectors 144, 158
INT 13h Function 04h Verify Disk Sectors 144, 159
INT 13h Function 05h Format Disk Track 145
INT 13h Function 06h Format Bad Disk Track 146
INT 13h Function 07h Format Entire Disk 146
INT 13h Function 08h Get Disk Paramecters 147, 161, 162
INT 13h Function 09h Initialize Hard Disk Controller 148
INT 13h Function 0Ah Read Hard Disk Scctors and Error Correction 149
INT 13h Function 0Bh Write Hard Disk Scctors and Error Correct 150
INT 13h Function 0Ch Scck Hard Disk Cylinder 151
INT 13h Function ODh Reset Hard Disk Controller 151
INT 13h Function 10h Test Unit Ready (Hard disks only) 152
INT 13h Function 11h Recalibrate Hard Disk 152
INT 13h Function 14h Perform Intcrnal Controller Diagnostic 153
INT 13h Function 15h Get Drive Type 153, 163
INT 13h Function 16h Disk Media Change Status 163
INT 13h Function 17h Sct Floppy Disk Typc 164
INT 13h Function 18h Sct Floppy Disk Type bcfore Format 164
INT 14h Function 00h Initialize Serial Port 169
INT 14h Function 01h Scnd Character to Scrial Port 171
INT 14h Function 02h Receive Character from Serial Port 172
INT 14h Function 03h Get Scrial Port Status 173
INT 14h Function 04h Extended Initialize Scrial Port 174
INT 14h Function 05h Extended Scrial Port Control 176, 177
INT 14h Scrial Communications 165
INT 15h Function 4Fh 126, 210
INT 15h Function 81h Device Close 202
INT 15h Function 82h Process Termination 202
INT 15h Function 83h Event Wait 203
INT 15h Function 84h Joystick Support 203
INT 15h Function 85h 126
INT 15h Function 85h SysReq Key Handler 204
INT 15h Function 86h Wait Function 204
INT 15h Function 87h Move Extended Memory Block 205
INT 15h Function 88h Get Size of Extended Mcmory 206
INT 15h Function 89h Switch to Protccted Mode 206
INT 15h Function 90h Device Busy Loop 208
INT 15h Function 91h Interrupt Complete 209
INT 15h Function COh Return Configuration Parameter 209
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INT 15h Function COh Return System Configuration Parameters 51
INT 15h Function C1h Get Address of Extended BIOS Data Area 210
INT 15h Function C2h PS/2 Mousc Support 211
INT 15h Function C3h Fail-Safc Timcr Control 219
INT 15h Systems Services 178
‘ Function 4Fh PS/2 Kcyboard Intercept 180
Function 53h Subfunction AL = 00h APM Installation Check 181, 183,
184
Function 53h Subfunction AL = 01h APM Real Mode Interface Conncctor
182
Function 53h Subfunction AL = 03h APM Protected Mode 16-Bit Int 185
Function 53h Subfunction AL = 04h APM Interface Disconnect 187
Function 53h Subfunction AL = 05h CPU Idle 188
Function 53h Subfunction AL = 06h CPU Busy 189
Function 53h Subfunction AL = 07h Sct Power State 190
Function 53h Subfunction AL = 08h Enablec Power Management 192
Function 53h Subfunction AL = 0Yh Restore APM BIOS Power-On Def
193
Function 53h Subfunction AL = 0Ah Get Power Status 194
Function 53h Subfunction AL = 0Bh Get PM Event 195
Function 53h Subfunction AL = OCh Get Power State 196
Function 53h Subfunction AL = 0Dh Enablc Device Power Management
197
Function 53h Subfunction AL = 80h BH = OEM-Dcfincd Function Cod
199
Function 53h Subfunction AL = 80h OEM-Dcfined APM Functions 198
Function 80h Device Open 201
Function D8h EISA Fcatures 220
Function D8h Subfunction 00h (80h) Read Slot Configuration Info 221
Function D8h Subfunction 01h (81h) Read Function Configuration 225
Function D8h Subfunction 02h (82h) Clear EISA CMOS RAM 231
Function D8h Subfunction 03h (83h) Write to EISA CMOS RAM 232
Function D8h Subfunction 04h (84h) Read Slot Device Compressed 239
Joystick Support 178
Power Management Error Codes 200
PS/2 Support 178
System Information 178
Tape Cassctte Scrvices 178
INT 16h Function 00h Read Character 240
INT 16h Function 01h Get Keyboard Status 241
INT 16h Function 02h Get Keyboard Flags 241
INT 16h Function 03h Sct Keyboard Typematic Rate Parameters 242
INT 16h Function 05h Push Character and Scan Codc Into Buffer 243
INT 16h Function 10h Enhanced Kcyboard Read Character 243
INT 16h Function 11h Enhanccd Kcyboard Get Status 244
INT 16h Function 12h Enhanced Keyboard Get Keyboard Flags 245
INT 16h Keyboard Service 240
Function FOh Set CPU Speed 246
Function F1h Rcad CPU Speed 246
Function F4h Disable Cache Controller 248
Function F4h Enable Cache Controller 248
Function F4h Rcad Cache Controller Status 247
INT 17h Function 00h Write Character 249
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INT 17h Function O1h Initialize Parallel Port 250
INT 17h Function 02h Get Status of Parallcl Port 250
INT 18h ROM BASIC 251
INT 19h System Boot Control 252
INT 1Ah
Counter 36
INT 1Ah PCI 320
INT 1Ah Real Time Clock Service 254
Function 00h Return Clock Tick Count 260
Function 01h Set Clock Tick Count 261
Function 02h Return Currgnt Time 261
Function 03h Set Current Time 262
Function 04h Return Current Date 262 -
Function 05h Sct Current Date 263
Function 06h Set Alarm 263
Function 07h Resct Alarm 263
INT 1Bh <Citrl> <Break> 126, 332
INT 1Ch Periodic Timer Interrupt 332
INT 1Dh Video Parameter Table 333
INT 1Eh Floppy Disk Parameter Table 333
INT 1Fh Video Graphics Characters 333
INT 4Ah Alarm ISR 333
INT 70h Real Time Clock Interrupt (IRQ8) 334
INT 71h 334
INT 74h PS/2 Mouse Interrupt (IRQ12) 335
INT 75h Math Coprocessor Interrupt (IRQ13) 335
INT 76h AT Hard Disk Drive Interrupt (IRQ14) 335
INT 77h Software Suspend Request 336
Integrated Circuit 445
Integrated Device Electronics 446
Interface test 373
Intcrleave Factor 146, 447, 448
Interleaved Memory 446
Interrupt 448
Device service routines 111
Hardware 443
Processor 461
Service Routine 106
Software 468
Interrupt channel 449
Interrupt Descriptor Table 446
Interrupt Flag
POST 34
Interrupt Handler 449
Interrupt handling 107
Interrupt Request Line 449
Interrupt routines
Adding a routine 112
Interrupt Service Routine 449
Interrupt Vector 449
Interrupt Vector Table 31, 113, 449
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Interrupt Vectors 112
Initializing 112
where stored 112

Interrupts
Edge-triggered 354
Handling 107
Hardwarc 108
Level-triggered 354
Numbers 112
Processor 108
Softwarc 106, 111
System 116
Types 107

INTO instruction 122

INTR #1 Error 395

INTR #2 Error 395

Intra-Applications Communication Arca 38

Invalid Boot Diskette 395

IOCHKERR 87

IOCHKRST 87

IOR/IOW Wait States 445

IP 115

IRET instruction 113, 332
Replaces INTO instruction 122

IRQ 449

IRQ Flag 56

IRQI 125

IRQI14 335

IRQ15 336, 341

IRQ8 263

IRQY 334

ISA 424, 450
Bus rate 347
Configuration data 54

ISR 449

Joystick support 178, 203

Jumper 450

KB 450

KB/Intcrface Error 395

Kbs 450

Key scan matrix
Decfinitions 381
multiple copies 383

Keyboard 60
Flash Memory 381
Hardware Communication Protocol 380
key scan matrix 383
Preventing data transfer 380
Test input 379
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Keyboard BIOS
External memory 383
Features 361
Keys supported 383
Mousc support 382
Power Management 383
Speed 361

Keyboard buffer 243
Starting and ending addresscs 36

Keyboard Buffer pointer 34

Keyboard Controller 14, 125, 381, 440, 450
Status Register 367

Keyboard Controller BIOS 8, 451

Keyboard Error 395

Keyboard Flags Bytc 245

Keyboard Intercept 210

Keyboard Is Locked...Unlock It 395

Keyboard Service 240

Keyboard spceds 382

Keyboard Status Byte 34

Kcyboard Typematic Data 60

Keytronic 382

Keytronic Keymouse 382

Keytronic U046001 keyboard 382

Kilobits per second 450

Kilobytes 450

Landing Zone 45, 148

Laptop computers 337

LCC 451

LCD 451

Leadcrless Chip Carrier 451

Liquid Crystal Display 451

Logical UNit 452

Low Level Format 452

LPT 452

Magneto-Optical Disk Drive 463

Main Memory 452

Manufacturing Test Port 95

Math coprocessor 34, 60

Mbs 453

MC146818 55

MDA 452

Mcdia 453

Megabit 453

Mecgabits per second 453

Megabyte 453

Memory 453
Conventional 60
Expanded 439
Extended 60, 62, 440
Extended memory size 206
Interleaved 446
Moving data from conventional to extended memory 205
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Mcmory Controller Reset 30
Mcmory Management Unit 453
Memory Parity Error Check 14, 59
- Memory rollover 421
Mcmory Sizc 34 :
Automatically detects 10
Mcmory Test Tick Sound 14, 59
MFM 454
Microprocessor 454
Microsoft Windows® Support 341
Modcl Byte 51, 210
Muodificd Frequency Modulation 454
Monitor Type 60 .
Monochrome Display Adapter 452
Monochrome Table 65
Mothcrboard 454
Motor Start Time 43
Motor Wait Time 42, 454
Mousc
Data Package Size 212, 215
Gct mouse type 214
Initialize 215
PS/2-typc 361
Resolution 212, 215
Sample Rate 212, 215
Scaling 212, 215
Sct Mouse Handler Address 218
Sct Resolution 214
Sct Samplc Ratc 213
Support for PS/2-type 178
Support option 15
Mousc Sct Scaling Factor 216
Mousc support 382
Multitasking 455
Scrvices of INT 15h 178
N-Way Interleave Memory Access 456
NAK 455
Nanosccond 455
Ncgative Acknowledgement 455
Nctwork File Servers 10
NMI 114, 397, 456
Disabling 121
Expansion board 397
Fail-safc timer 397
Softwarc port 397
Source Indicator 120
NMI Power Failure Waming 424
No ROM BASIC 396
NO ROM BASIC SYSTEM HALTED 251
Non-Cachcable Data Arca 455
Nonmaskable Interrupt 114, 456
Nonvolatile memory 431, 456
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Notebook computers 337
Num Lock 15
Numeric Processor 16
OEM 457
Off Board Parity Error 396
Off State 340
Offsct 456
On Board Parity Error 396
Opcrating System 457
Optical Disk Drive 463
Original Equipment Manufacturer 457
0S/2 341
Page Address 457
Pagc Frame 457
Pagc Mode Mcmory Access 458
Paged Mcmory Management Unit 458
Parallcl adapters
Number of 34
Parallel Port
Addresses 33
Parallcl Port Status 36
Parity bit 364
Parity Error 393
Parity Error 77?7 396
Partition 458
Password 64
Password Check Option 16, 459
Pausc EDC 306
PC Card 255
PCB 460
PCMCIA 255
Softwarc 258
Periodic Intcrrupt 56
Periodic Interrupt Flag 56
Periphcral Controller 11
PGA 459
Physical Address 459
Picosccond 459
Pin Grid Array 459
Pinout 459
Plastic Leadcrless Chip Carrier 460
Plastic quad flat pack 460
PLCC 460
POST 5, 33, 460
Error handling 94
Mcmory Test 95
Phases 91
Starting 90
POST Checkpoint Codes
EISA 105
ISA 99
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Power Management 341
Error Codes 200
Interrupt 341
Power Management BIOS 337
Powcr-on Defaults 460
Power-On Dclay 19
Power-On Sclf Test 5, 460
PQPF 460
Preface xiv
Printed Circuit Board 460
Prior Handler 310, 311
Privileged Mode 461
Processor
Type 9
Type and speed 399
Processor crror 393
Proccssor Exception Interrupt Error 393
Processor Interrupt 461
Processor Speed
Change 19
Programmablc Read-Only Memory 461
PROM 461
Protectcd address mode 206
Protected Mode 461
Services 178
PS/2 Mousc
Support for 15, 178, 211
Used with memory controller reset 30
Pulsc Output Port 378
Query Adapter 267-269
Query EDC 301, 302
Query Socket 288-290
Qucry Window 273-279
RAM 462
RAM Wait States 462
Random Access Memory 462
RAS 458, 462
Rate sclection 55
Read Cache Bad or Good 373
Rcad Cache Controller Status 247
Read Clock 372
Rcad CPU Spced 246
Read EDC 307
Rcad Input Port 376
Read Mode 377
Read Output Port 377
Read Test Inputs 378
Rcad-Only Mcmory 464
Rcading EISA CMOS RAM 360
Rcady State 339
Rcal mode 206, 462
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Rcal Time Clock 38, 55, 254
24 or 12 Hour Mode 56
Alarm Interrupt 56
CMOS RAM Checksum crror 57
CMOS RAM Configuration Mismatch 57
CMOS RAM Mcmory Size Mismatch 57
Datc and Time Mode 56
Daylight Savings Time 56
Diagnostic Status 57
INT 1Ah Services 254
IRQ Flag 56
Periodic Interrupt 56
Rate sclection 55
Square Wave 56
Status Register A 55
Status Register B 56
Status Register C 56
Time status indicator 57
Update-Ended Interrupt 56
Reccive Data 465
Reduced Instruction Set Computing 463
Refresh Bypass 463
Refresh Failure 393
Refresh Value 20
Request To Send 465
Reset Card 300
Reset Mouse 212
Resume EDC 306
Recturn System Cunfiguration Parameters. 51
Rewritable Disk Drive 463
RISC 463
RLL 49, 464
ROM 464
ROM BIOS 6, 464
ROM Checksum Error 393
ROM Compatibility Table 40
ROM shadow 464
ROM Wait State Select 421
Row Address Strobe 462
RS-232C 465
RTS 465
Run Length Limited 464
RXD 465
SAA 465
Scaling Factor 212, 215
Scan code 243
Schottky Diode 465
SCSI 49, 466
Asynchronous data transfer 424
Asynchronous event notification 423
SCSI additional scasc code 466
SCSI Device 466
Scctor not found 35
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Scctors Per Track 42, 45, 148
Scck 16, 43
Scgment 466
Sclector 467
Sclf Test 373
SEND command 423
Serial adapters
Number of 34
Scrial Communications 467
Scrial port
Sctting the baud rate 52
Scrial Port addresses 33
Scrial Port Status 36
Sct Adapter 271, 272
Set CPU Speed 246
Sct EDC 304
Sct Page 286, 287
Sct Resolution 214
Sct Samplc Rate 213
Set Scaling Factor 216
Sct Socket 294-296
Sct Window 282, 283
Sctup
Autodetect Hard Disk 13
Boot Scctor Virus Protection 16
Extcrnal Cache Memory 15
Fcaturcs 14
Hard Disk Typc 47 RAM Arca 443
Internal Cache Memory 15
Password Check Option 16, 459
Screen colors 64
Typematic Rate Dclay and Typematic Rate 473
Video or Adaptor ROM Shadow 464
"Sctup Utility 6
Shadow RAM (ROM Shadow) ‘467
Shadowing 11, 63, 64, 467
Video ROM 13
Shutdown Byte 58
Shutdown Status 58
SI Register 115
SIMM 468
Single Inline Package 468
Singlc-inlinc Mcmory Module 468
Single-Tasking 468
SIP 468
Small Computer System Interlace 466
Socket Scrvices 258
Socket Services Function Summary 264
Soft reset Hlag 36
Software 1.0 Delay 19
Software Interrupt 468
Software port NM1 396, 397
SP Register 115

Hi-Flex ISA and EISA AMIBIOS Technical Reference 503



Index, Continued

Speced Selector and Cache Enable Kcychord 19
Speed Switching

Methods 22

Via 8042 Pin 23

Via /O Ports 24

Via internal registers 24
Square Wave 56
SRAM 468
SS Register 115
ST506 49
ST506 Intcrface 469
Standby State 339
Start bit 364
Start EDC 305
State Transitions 340
Static RAM 468
Status Register A 55
Status Register B 56
Statu: Register C 56
Status Register D 56
Step Rate 41, 469
Stop bit 364
Stop EDC 307
Submodel Byte 51, 210
Surface Mount Technology 469
Suspend/Resume Support 382
Suspended State 340
Synchronous Data Transfer 469
System BIOS 7
System BIOS Shadow 445
System board 454
System Boot Up Num Lock 15
System Boot Up Sequence 16, 62
System Boot Up Spced 16, 62
System Configuration Data 51, 210
System Configuration Parameters 209
System Flag 371
System ROM 31
Systems Application Architecture 465
T1 379
Tape Drive 470
Target 470
Target Identificr 470
Task 470
Terabytc 471
Termination 471
Tcrminators 471
Test Mcmory above 1 MB 59
Time status indicator 57
Time-out bit 364
Timeout 471
Timer Not Operational 393
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Track 471
Track Skew Factor 472
Transistor-To-Transistor Logic 472
Troubleshooting
How to frceze the screen 96
TTL 472
Turbo Switch
Via 8042 Pin 29
Turbo Switch Function 16, 62
Turn Num Lock Off at boot 59
TXD 473
Typematic Rate 15, 60
Typcematic Rate and Delay 473
Typcmatic Rate Delay 15, 60
Typematic Rate Programming 15
UART 473
Unblock keyboard controller lines P22 and P23 377
Universal Asynchronous Receiver-Transmitter 473
Universal Synchronous Receiver-Transmitter 474
Unix 341
Unknown media type 35
Updatc in progress S5
Update Interrupt Flag 56
Updatc-Ended Intcrrupt 56
Upgrading
the system BIOS 399
Uscr-Defincd Hard Disk 59
USRT 474
Vendor-Specific 317
VGA 8, 474
Vidco BIOS 8
Vidco Buffer 31
Vidco display 60
Current cursor position 35
Current page 35
1/0 port 36
Video Graphics Array 474
Vidco Mode 35, 129, 474
Current number of text columns 35
Initial 34
Video or Adaptor ROM Shadow 464
Video RAM 474
Video ROM 31
Videao Service
Sctting palctte with EGA/VGA 135
Virtual 8086 Modc 474
Virtual Aduress 475
Virtual Devices 221
Virtual drive 475
Virtual Memory 475
Virus Protection 16
Volume 475
VRAM 474
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Wait for <F1> if Any Error 15, 96
Wait for <F1» Mcssage if Error 59
Wait routines 178

Wait States 462

Weitck 16, 62, 475

Workstations 10

WORM Drive 475

Writc Cache Bad 373

Write Cache Good 373

Write Clock = High 372

Write Clock = Low 372

Write EISA Configuration CMOS RAM 360
Writc Mode 377

Writc Output Port 378

Write precompensation 45, 476
Write precompensation cylinder 148
Write protect crror 35

Xcnix 341

XGA 8,476

XMS 476
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American Megatrends, Inc.

American Megatrends, Inc. was founded by Subramonian Shankar and Pat
Sarma in 1985. Originally a design and consulting firm for many of the leading
PC manufacturers, American Megatrends introduced the AMIBIOS in 1986,
which immediately gained industry-wide acceptance.

American Megatrends also developed the first 80386-based motherboard with
cache memory in 1986. This design was initially sold as a complete production
kit and quickly became an industry standard. American Megatrends began
manufacturing motherboards under its own name in 1987 and introduced the
first 33 MHz 80386-based motherboard in 1988. American Megatrends has
since developed state-of-the-art 80486-based ISA and EISA motherboards.

In 1990, AMIDiag, a hardware diagnostic tool, was awarded Editor’s Choice by
PC Magazine. American Megatrends has been included in Atlanta Magazine's
Fast Tech 50 list since 1989. American Megatrends ranked second on Inc
Magazine’s list of the 500 fastest-growing privately-owned companies in 1991.

American Megatrends Motherboards

80486 Enterprise-IV EISA VLB Motherboard
80486 Super Voyager PCI Motherboard
80486 Super Voyager VLB-II Motherboard
Omni Business Partner Motherboard

American Megatrends Peripheral Products

AudioMaxx Business Audio Card

MaxxPlus DSP Daughtercard

Fast Disk EISA Caching SCSI Host Adapter
Fast Disk NC EISA SCSI Host Adapter

Fast Disk VLB EISA Caching SCSI Host Adapter
Fast View VLB Graphics Accelerator Card

Fasf LAN-SCSI VLB Card

EISA LAN Card

Platinum Access PCMCIA SCSi Card

Platinum Access PCMCIA LAN Card

American Megatrends Software Products

. American Megatrends produces a wide variety of ISA, power
management, and EISA BIOS products.

. AMIDiag is a system test, hardware diagnostic, and system
information tool.

Call American Megatrends Sales at 800-828-9264 for additional
product information.
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