"WINDCREST®/McGRAW-HILL

S
5
a
n
a3
"
[

-~
e~



Programmer’s Guide
to the AMIBIOS

Includes Descriptions of PCI, APM,
and Socket Services BIOS Functions.

American Megatrends, Inc.

Windcrest’/McGraw-Hill

New York San Francisco Washington, D.C. Auckland Bogotd
Caracas Lisbon London Madrid Mexico City Milan
Montreal New Delhi San Juan Singapore

Sydney Tokyo Toronto



Library of Congress Cataloging-in-Publication Data

ISBN 0-07-001562-7 (p)
ISBN 0-07-001561-9 (h)

© Copyright 1993 by American Megatrends, Inc. All rights reserved.
Printed in the United States of America.

American Megatrends, Inc.

6145F Northbelt Parkway

Norcross, GA 30071

This publication contains proprietary information that is protected by copy-
right. Except as permitted under the United States Copyright Act of 1976,
no part of this publication may be reproduced, transcribed, stored in a
retrieval system, translated to any language or computer language, or trans-
mitted in any form whatsoever without the prior written consent of the pub-
lisher.

1234567890 FGR/FGR 99876543

ISBN 0-07-0015k2-7 (p
ISBN 0-07-0015k1-9 (h

~

Limitations of Liability

While every precaution has been taken in the preparation of this book, the
author and the publisher assume no responsibility for errors or omissions,
or for the use made of the material contained herein or any decision based
on such use. No warranties are made, express or implied, with regard to
the contents of this work, its merchantability, or fitness for a particular
purpose. In no event shall the publisher or American Megatrends, Inc. be
held liable for any loss, expenses, or damages of any kind whatsoever,
whether direct, special, indirect, incidental, or consequential, arising from
the use or inability to use the contents of this book.

Printed and bound by Fairfield Graphics.

Information contained in this work has been obtained by McGraw-
Hill, Inc., from sources believed to be reliable. However, neither
McGraw-Hill nor its authors guarantees the accuracy or complete-
ness of any information published herein and neither McGraw-Hill
nor its authors shall be responsible for any errors, omissions, or
damages arising out of use of this information. This work is pub-
lished with the understanding that McGraw-Hill and its authors are
supplying information but are not attempting to render engineering
or other professional services. If such services are required, the
assistance of an appropriate professional should be sought.




Table of Contents

20 ¢ 227 X
Chapter 1 Introduction ..... ceeene esesans S |
Introducing the BIOS .. .. ... ... it ittt 2

Parts of the AMIBIOS . ....... ... .. ittt iiiiiiiiineennennnnnnnn 5

Types of BIOS ... .. it i i i i e e 7

Chapter 2 AMIBIOS Features .......c.cccoeeeceececccssosoossccccacsccanns 9
Standard BIOS Features . ...........citttiiiiiiiinnnnnananennnnns 9
AMIBIOS Setup Features .. ........coiiiiiiiiiinieneeeneneeanennn 16
Chapter 3 AMI BIOS Setup (Before 2/91) . ... .cvcvveeiietereeneecscannnsennns 19
CMOS SetUP . vt vti ittt ittt ittt ittt eanasnnennennnes 20

CMOS Setup OPtions . .. oot vt vviiiiiiineianeinoennnenneanennnss 21

Advanced ROM Diagnostics .. ......cooviiiiiieiniinnnenennnenenns 23

Hard Disk Diagnostics . .........oiiiiiiiiiiiiiiiinnennnannaennns 24

Floppy Disk Diagnostics . ... ......coutiiiiiiiiiiiieenennnnennnns 28

Keyboard Diagnostics . . ... ..ottt it i 32

Video Diagnostics . .....oviiiit ittt it i it e 33
Miscellaneous Diagnostics . . . . ..o v vttt ittt i i i 34

Chapter 4 Hi-Flex AMIBIOS .......... Ceseessecssetescesscsesesecsssnnoas 35
Hi-Flex AMIBIOS Setup Options .. .........ciiiiiiiiiennnnanennnnnn 35

Standard CMOS Setup . ....cviiiiiiiiiiiiiinninnnnnnnnnn 36

Advanced CMOS Setup . ... cvviiiii i iiiiiiiiiinennannnn 36

Advanced Chipset Setup . ........ciiiiiiiiiiiiiiiiieiians 36

Power Management BIOS Setup . ............. .. .0 .. 37

Peripheral Management Setup . ........... o i, 37

Auto Configuration with BIOS Setup Defaults . ................. 37

Auto Configuration with Power-On Defaults ................... 37

Auto Detect Hard Disk . ........ ...ttt 38

Change Password . .......... ..o uiiitiiiiiiiinneinannnnn 38

Hard Disk Utility .........cc0iuiiiiiiiiiiiiiiiinennnn, 38

Writeto CMOS and Exit . .. ....ooiiiiiiiiiiiiiiiiiinn, 38

Do Not Write to CMOS and Exit .............. .ot 38

Section 1 Running AMIBIOS Setup . ........coiiiiiiiiiiniininnn, 39

Section 2 Standard CMOS Setup . ... ..t iiii ittt iiiaeeenanaes 45

Section 3 Advanced CMOS Setup .. ......oiiiiiiiitinnnnneennnnnees 49

Section 4 Advanced Chipset Setup . .. ....ooii ittt i i i 55

Section 5 Power Management Setup . . ... ... e i e 81

Section 6 Peripheral Management Setup . ..........coiiiiiinenannnns 85

Section 7 AMIBIOS Password Support . . ......cvviiiiii i 89

Section 8 Hard Disk Utility . .. ...ttt iiiiiiiinnnnen.. 91

Chapter 5 System Memory .....ccoceeeeeecccccscascnne ceeeseccscascssene 99

Chapter 6 BIOS Data Area .......ccoc0eeuuens ccssecscssseccscsssnccas




Table of Contents, Continued

Chapter 7 ROM BIOSData .......cc000000 Ceteecesesesscscessesenssnsann 109
ROM Compatibility Table . . ..........coiiiiiiiiii ittt iinen., 110

Floppy Drive Parameters . . .. ......ooiitiiiiiin i eneen.. m

Hard Disk Parameter Table . ...........c.iiiiiiiiiiineneennnnnn. 115

Hard Disk Drive TYPes . . ..o viiieiiiieiniieniieeerennnanenenennn 116

System Configuration Data ... .........c.0iuiiiieentenennnnnennnnn 119

Chapter SCMOSRAMMED ....covvveevenescnsonanans Ceereesesssesannas 121
Chapter 9 I/O Port Addresses ........ceoceeeenvencnans cesees ceeerenanans 133
ISA and EISA 1/O Port Assignments . ..........cccoitieennrenennennn. 135

Video J/O POItS . ..o vit ittt ittt it ienitereneenennnnns 153

Chapter 10 Power On Self Test ......... Ceeeseeseanans teevesescenne ceeeess 155
AMIBIOS POST Checkpoint Codes ... ....ovvveiiiinininieennnannnn 159

Chapter 11 Using Interrupts .......cccc0evennncnns N 1
Replacing an Interrupt Routine . .......... ..o, 177

Adding an Interrupt Routine . .......... ... . i il 177

BIOS Register Conventions . . .. ...cviti it tnnennnerrnnneennnas 178

Chapter 12 BIOS Software Interrupts .........cceceeeeevevsccccnsone ceeees 179
BIOS Interrupt SUMmMAary ..........c.coeiuenieneeneneennsnneanennns 180

BIOS Stack Area . .......c.iviiiiiinienentineeneneeneenennnnnnens 181

INT 00h Divide by Zero . .......c.ciiiiiiiiiinenrnnennenneenennns 182

INT O1h Single Stepping .. ... .ciiiiii ittt it iiiennnennn 182

INT 02h Nonmaskable Interrupt (NMI) .......... ... ... i, 183

INT 03h Breakpoint . ... ...ociiiniiiiinnineneneenteneennennss 184

INT 04h Overflow EITOr . .. ..o ittt ittt e iieennnennnn 184

INTOSh Print Screen . ..... ..ottt iiiieiiintinteeemueneeneennns 184
INTO6hInvalid Op Code .........coiiiiuiiiiiiiiiiiiiienennennns 185

INT 07h Coprocessor Not Available .. ...........ccvoiiiiiinennan... 185

INT 08h Timer Interrupt (IRQ0) .......... ..o, 186

INT 09h Keyboard Interrupt (IRQ1) . .. ...coviiiiiiiinn i ininennn. 187

INTs 0Ah Through OFh Miscellaneous Interrupts . .. .............covvuet. 189

INT 10h Video Service . . ....cvv it ittt ittt iieinennen 190

INT10h Functions ........coviiiniiiininnennenanennnnns 190

Function 00h Set VideoMode .............. ..ot 191

Function 01h Set Cursor Type . .. ....vvviiiiinnenennennns 192

Function 02h Set Cursor Position .................. ...t 192

Function 03h Return Cursor Position ........................ 193

Function 04h Return Light Pen Position ...................... 193

Function 05h Set Current VideoPage ........................ 194

Function 06h Scroll Text Upward . ...........covviiiiiieennns 194

Function 07h Scroll Text Downward ...............cccvuvun.n 195

Function 08h Return Character or Attribute . ................... 195

Function 09h Write Character or Attribute . . ................... 196




Table of Contents, Continued

Chapter 12 BIOS Software Interrupts, cont’d
INT 10h Video Service, cont’d

Function OAh Write Character ...........ciiiiiiiiiinnennns 196
Function 0Bh Subfunction 00h Set Palette . .................... 197
Function 0Bh Subfunction 01h Set Color Palette ................ 197
Function 0Ch Write Graphic Pixel .......................... 198
Function ODh Read Graphic Pixel .......................... 198
Function OEh Write Character . ...........c.ccivieiineennnn. 199
Function OFh Return Video Display Mode .................... 199
Function 13h Write Character String . ....................... 200
INT 11h Equipment List Service ............ ... i, 201
INT 12h Return Memory Size Service ..........ccviiiinnnnnneeenn. 201
INT 13h Hard Disk Service . .. ....oiiit ittt nnnnnannns 202
Function 00h Reset Disk Drive .. .......coiiiiiiiineenan, 204
Function 01h Return Hard Drive Status . . ............ ... ... ... 205
Function 02h Read Disk Sectors .. ......covvviiiiiinneens 205
Function 03h Write Disk Sectors . .........coiviiienennn 206
Function 04h Verify Disk Sectors . .. ..........coviiiinnenn. 206
Function 05h Format Disk Cylinder ................... ... ... 207
Function 06h Format Track and Mark Lead Sectors .............. 207
Function 07h Format Entire Disk Starting at Specified Cylinder ..... 208
Function 08h Return Disk Parameters . ....................... 208
Function 09h Initialize Hard Disk Controller ................... 209

Function 0Ah Read Hard Disk Sectors and Error Correction
1077 -1 U 210

Function 0Bh Write Hard Disk Sectors and Error Correction
CodeS . i ittt i e e i i e, 211
Function OCh Seek Hard Disk Cylinder ...................... 212
Function ODh Reset Hard Disk Controller . .................... 212
Function 10h Test Unit Ready ................. i, 213
Function 11h Recalibrate Hard Disk . ............ ... ... ... 213
Function 14h Perform Internal Controller Diagnostic ............. 214
Function 15h Return Drive Type . ...........coiiiininnennn 214
INT 13h Floppy Disk Service .............co it 215
Function 00h Reset Floppy Disk Drive . ...................... 217
Function 01h Return Drive Status . ... ......cciviiiinvnen 218
Function 02h Read Disk Sectors . .. ......coviiieieiininnnnn 218
Function 03h Write Disk Sectors . ..........covviiiiiiiinnnn 219
Function 04h Verify Disk Sectors . . ........... ..o, 219
Function 05h Format Disk Track ............ccoiviiiieenn 220
Function 08h Return Disk Parameters . ............. ... o0t 221
Function 15h Return Drive Type ............civiieeviinnn, 222
Function 16h Disk Media Change Status .. .................... 222
Function 17h Set Floppy Disk Type . ....... ..., 223

Function 18h Set Floppy Disk Type before Format .............. 223




Table of Contents, Continued

Chapter 12 BIOS Software Interrupts, cont’d

INT 14h Serial Communications Service . ...........ccottivnuneennnn. 224
Function 00h Initialize Serial Port .......................... 228
Function 01h Send Character to Serial Port .................... 230
Function 02h Receive Character from Serial Port ................ 231
Function 03h Return Serial Port Status . ...................... 232
Function 04h Extended Initialize Serial Port ................... 233
Function 05h Extended Serial Port Control Subfunction AL = 00h Read

from Modem Control Register ..................... 235
Function 05h Extended Serial Port Control Subfunction AL = 01h Set
Modem Control Register ......................... 236

INT 15h Systems Services . ........cooitiiiiiiiinnienenneeneenenns 237
Function 4Fh PS/2 Keyboard Intercept . ..............c..c..... 239
Function 53h Subfunction AL = 00h APM Installation Check ....... 240
Function 53h Subfunction AL = 01H APM Real Mode Interface

L0011 11" P 241
Function 53h Subfunction AL = 02h APM 16-Bit Protected Mode

Interface Connect ...........ovvvveeininneennnnnnennnn. 242
Function 53h Subfunction AL = 03h APM 32-Bit Protected Mode

Interface Connect ...........c.ccoiiiiiiiniiieinennn.., 244
Function 53h Subfunction AL = 03 APM 32-Bit Protected Mode

Interface Connect ...........c.coviiiiieiniinnninnnnnnn, 245
Function 53h Subfunction AL = 04h APM Interface Disconnect ..... 246
Function 53h Subfunction AL=05h CPUIdle ................. 247
Function 53h Subfunction AL=06h CPUBusy ................. 248
Function 53h Subfunction AL = 07h Set Power State ............. 249
Function 53h Subfunction AL = 08h Enable Power Management . . . . . 251
Function 53h Subfunction AL = 09h Restore BIOS Power-On Defaults 252
Function 53h Subfunction AL = 0Ah Get Power Status ........... 253
Function 53h Subfunction AL =0Bh Get PM Event .............. 254
Function 53h Subfunction AL = OCh Get Power State ............ 255
Function 53h Subfunction AL = ODh Enable Device Power

Management ... 256
Function 53h Subfunction AL = 80h BH = 7Fh APM Installation

Check (OEM-Defined APM Functions) ................... 257
Function 53h Subfunction AL = 80h BH = OEM-Defined Function

COde .ttt e i e e e, 258
Function 80h Device Open .........c.ooveuerenneeneenennnns 261
Function 81h Device Close . .......covtiiiirninnnnnnennnnans 261
Function 82h Process Termination ....................c..... 261
Function 83h Event Wait . .. .......... ..t iiiiiiennnnns 262
Function 84h Joystick Support . ......... . i, 262
Function 85h SysReq Key Handler .......................... 263
Function 86h Wait Function . . ............... ... . i, 263
Function 87h Move Extended Memory Block .................. 264
Function 88h Return Extended Memory Size ................... 265
Function 89h Switch to Protected Mode ...................... 265
Function 90h Device Busy Loop .............covitiinnnenn. 267
Function 91h Interrupt Complete ...................ouvnn.. 268
Function COh Return Configuration Parameter .................. 268

Function C1h Return Address of Extended BIOS Data Area ........ 269




Table of Contents, Continued

Chapter 12 BIOS Software Interrupts, cont’d
INT 15h Systems Software Service, cont’d

Function C2h PS/2 Mouse Support . .. .....ooeeeennrennennnns 270
Function C2h Subfunction 01h Reset Mouse ................... 271
Function C2h Subfunction 02h Set Sample Rate ................ 272
Function C2h Subfunction 03h Set Resolution .................. 273
Function C2h Subfunction 04h Return Mouse Type .............. 273
Function C2h Subfunction 05h Initialize Mouse Interface .......... 274
Function C2h Subfunction 06h Mouse Status or Set Scaling ........ 275
Function C2h Subfunction 07h Set Mouse Handler Address ........ 277
Function C3h Fail-Safe Timer Control . .......... .o 278
Function D8h EISA Support ..........cceciiiniueneecennnen 279
Function D8h Subfunction 00h (80h) Read Slot Configuration

INfOrMAtION . ..ot iieeeiiee e e eneeinneraennanaens 280

Function D8h Subfunction 01h (81h) Read Function Configuration
InfOrmation . .......ceeeeeeenennnnncnaceceneans 284
Function D8h Subfunction 02h (82h) Clear EISA CMOS RAM ... . ... 290
Function D8h Subfunction 03h (83h) Write to EISA CMOS RAM .. . .. 291
Function D8h Subfunction 04h (84h) Read Slot Device Compressed ID 298
INT 16h Keyboard SErvice . .........cenernirnennerenreenetnnnnns 299
Function 00h Read Character . ... .....coeveeecennecannnnens 299
Function 01h Return Keyboard Status . .........c.ccvvveeenenn 300
Function 02h Return Keyboard Flags . ...........cooviiennenn 300
Function 03h Set Typematic Rate Parameters .................. 301
Function 05h Push Character and Scan Code to Buffer . ........... 302
Function 10h Enhanced Keyboard Read Character .............. 302
Function 11h Enhanced Keyboard Return Status . ............... 302
Function 12h Return Enhanced Keyboard Flags . ................ 303

Function EOh Subfunction 00h Get Version Number of BIOS/Flash
ROMINEITACE .« . ovovveeeeseeennnnennneeenenanennnns 304
Function FOh Set CPU Speed . .. ... ..oiiviiiiiiieneeenen 316
Function Flh Read CPU Speed . ..........ccviivinennennnn. 316
Function F4h Subfunction 00h Read Cache Controller Status ....... 317
Function F4h Subfunction 01h Enable Cache Controller ........... 318
Function F4h Subfunction 02h Disable Cache Controller . .......... 318
INT 17h Parallel Port Service . ......cevvvvinneeeronnnnenannncenns 319
Function 00h Write Character ..........cvceieeeceeenennnn 319
Function O1h Initialize Parallel Port ...........cccoiinnnnn. 320
Function 02h Read Parallel Port Status . .............ccovnnnn. 320
INTISh ROM BASIC .. .iiiiiiiiiiiercaenonanasassosssnsnnnanns 321
INT 19h Bootstrap Loader . ........ccoeuveienienenenneeeacnencenns 321
INT 1Ah Real Time Clock SEIviCe ... ..o v vvv ittt ieeanens 323
SOCKEt SEIVICES + v v v vt v v vveeroornonnnooasossossssnansas 324
Function 00h Return Clock Tick Count . ... ... ... 336
Function 01h Set Clock Tick Count ..........coieiinnnnnnnn 337
Function 02h Return Current Time . ... ..o ovviiiviniinnnn 337
Function 03h Set Current Time . .. ....cvv i iiniceennnn 338

Function 04h Return Current Date . .........ccvoeeeiiennnn 338




Table of Contents, Continued

Chapter 12 BIOS Software Interrupts, cont’d
INT 1Ah Real Time Clock Service, cont’d

Function O5h Set Current Date . .. ........covvinennnenennnn.. 339
Function 06h Set Alarm . ................cciiiniininnnnn. 339
FunctionO7h Reset Alarm . .............ccoviiuinnennnnn. 339
Function 80h Get Adapter Count .................cc0uvennnn. 341
Function 83h Get SSInfo ............ ..., 342
Function 84h Inquire Adapter . ....................covun.n. 343
Function 85h Get Adapter .................cciiiuiunvnn.n. 346
Function 86h Set Adapter .....................c.iiiun.n. 347
Function 87h Inquire Window ............................. 349
Function 8h Get Window . . ..........covviininnnenenn... 356
Function 80h Set Window . ...........ccoiiiiirininnnnnn.. 358
Function 8Ah GetPage .................ciiiiiuninnnn.n. 360
Function 8Bh SetPage ................ccciitirinvnnnnnn.. 362
Function 8Ch Inquire Socket ...............cccviiininvun.n. 364
Function 8Dh Get Socket . ...........coviiiinnennnnnnnn. 367
Function 8Eh Set Socket ...............ciiiiiiinnenn... 370
Function 8Fh Get Status . ..............c00oiiiieennennnn. 373
Function 90h Reset Socket ..............coiiinernnnnn... 376
Function 95h Inquire EDC . .. ..........ovtiiininnnnnn.... 377
Function 96h Get EDC ............c.00itiiininnnnnnnnnn. 379
Function 97Th Set EDC ...........coitiiiinnnrennnnnnnn. 380
Function 98h Start EDC . ............ccciiiiininennnnnnn. 381
Function 99h Pause EDC . .. ............iitiiiinnnnnnn.n. 382
Function 9Ah Resume EDC ... .........coviininnnnnnnnnn.. 382
Function 9Bh Stop EDC . ............coiiiiitinennnnnn.. 383
Function 9Ch Read EDC . ...........ccitiiniininennnnnnn. 383
Function 9Dh Get VendorInfo . .. ...........covvvvinnnn.... 384
Function 9Eh Acknowledge Interrupt . ....................... 385
Function 9Fh Get and Set Prior Handler ...................... 386
Function AOh Get and Set SSAddr ............. e 388
Function Alh Get Access Offset . ...........covvveeenenunnn. 391
Function AEh Vendor-Specific . .................coviuiun... 393
Socket Services Error Codes ... ........ovvennreennnnnnnn. 394
Function B1h Subfunction AL = 01/81 PCI BIOS Present . . ........ 399
Function B1lh Subfunction AL = 02/82 Find PCI Device . .......... 400
Function B1h Subfunction AL = 03/83 Find PCI Class Code ....... 401
Function B1h Subfunction AL = 08/88 Read Configuration Byte . .. .. 402

Function B1h Subfunction AL = 09/89 Read Configuration Word . ... 403
Function B1h Subfunction AL = 0A/8A Read Configuration

Dword ... ..ot i e e 404
Function B1h Subfunction AL = 0B/8B Write Configuration

Byte .o e e 405
Function B1h Subfunction AL = 0C/8C Write Configuration

Word ... e e e 406

Function B1h Subfunction AL = 0D/8D Write Configuration
Dword ... .. i e e et 407




Table of Contents, Continued

Chapter 12 BIOS Software Interrupts, cont’d

INTIBh CtrlBreak .........cccvviiiiiiinnnnnnenennnnnn 408
INT 1Ch Periodic Timer Interrupt . ............ ... .cvnann 408
INT 1Dh Video Parameter Table ..................... .. ..., 408
INT 1Eh Floppy Disk Parameter Table ....................... 409
INT 1Fh Video Graphics Characters .. ...........covevueeannn 409
INT 4Ah User Alarm Interrupt . .. ........coiiiiiiiinnne., 409
INT 70h Real Time Clock Interrupt IRQ8) . ... ...........oovt 410
INT7IhIRQO . .iiiii ittt it it iia e iaennaannn 410
INT 74h PS/2 Mouse Interrupt (IRQ12) ...................... 410
INT 75h Math Coprocessor Interrupt (IRQ13) .................. 411
INT 76h Hard Disk Drive Interrupt (IRQ14) ................... 411
INT 77h Power Down Interrupt (IRQ15) .. ..., 411
Chapter 13 Power Management AMIBIOS ...... cessesssesseesssnsanse cenees 413

Chapter 14 EISA OVErvIEW .......cceoevieueoncccnsacsssssssanscssscascs 419

Chapter 15 8042 Keyboard Controller BIOS . ............... P <] §
Keyboard Controller Functions . . ...........c.cooiiiuiinenns 432
Keyboard Controller and System Interface .. ................ ... 436
Commands to Keyboard Controller . .. .......... ... ..ot 440
Appendix A AMIBIOS Error Messages ....... ceecnvees secessesssccnssses .. 451
Beep COdES ..o vviiiii ittt 451
AMIBIOS Displayed Error Messages . .........oceeveeneeens 452
EISA Error MESSageS . .o vvvvvviineennneeannsenanesennnns 453
ISANMIMESSaBES vt vivvnnniineenneeeeennnnneennnns 454
EISA NMI Error Messages .. ........viieerennnnnenennnens 454
Appendix B Upgrading the BIOS ........cciceitiiiririrncacececencncncnns 455
Appendix CAMIBIOS HiStory . .. cocoveveencrrecccrscnsocecescccnccncnans 459
Appendix D AMIBIOS Identification Strings ........cccceeueeieceiiicienans 469
Appendix E Old AMI BIOS POST Checkpoint Codes .. ... Cessesesnasesares ee.. 473
Acronyms and Abbreviations .......... Ceeesssseessesesetannanne cececens . 477
Additional Reading .........cc0c0000n cecssvse seeescessesssacns seseas.. 481




Preface

Programmer’s Guide to the AMIBIOS provides extensive technical
details about the operation of the BIOS for ISA and EISA systems,
specifically the Hi-Flex AMIBIOS. This book does not specifically
discuss the IBM BIOS in IBM PC, XT, AT, or PS/2 computers.

Organization

Chapter

Contents

Chapter 1 Introduction

Chapter 2 BIOS Features

Chapter 3 AMIBIOS Setup (Before 2/91)
Chapter 4 Hi-Flex AMIBIOS Setup

Information useful to the average user
of a computer with an AMIBIOS. It is
not technically difficult.

Chapter 5 Memory Map

Chapter 6 ROM BIOS Data Area
Chapter 7 ROM BIOS Data
Chapter 8 CMOS RAM

Chapter 9 1/O Ports

BIOS data, useful for programmers,
software engineers, and those who
work with computer architecture.

Chapter 10 POST
Chapter 11 Introduction to Interrupts
Chapter 12 BIOS Interrupts

The most important part of this book -
descriptions of how the BIOS software
interrupts work. This information is
valuable for engineers and
programmers.

Chapter 13 EISA Overview
Chapter 14 Keyboard BIOS

Provides advanced technical
information about newer BIOS
technology, of use to engineers and
developers.

Appendix A Error Messages and Beep Codes
Appendix B Upgrading the BIOS

Appendix C AMIBIOS History

Appendix D AMIBIOS ID Strings

Appendix E Old AMIBIOS Checkpoint Codes

The appendices contain general
reference information for using or
upgrading the BIOS in your computer
and historical data about AMIBIOS.

Some common acronyms and abbreviations are listed on pages 477 -

480.

x Programmer’s Guide to the AMIBIOS
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Chapter 1

Introduction

The architecture of the software in ISA (Industry Standard
Architecture) and EISA (Extended Industry Standard Architecture)
systems is layered. The innermost layer is the computer — the
hardware itself. The outer layer is the applications software with
which the user interfaces. Systems software lies between applications
software and hardware.

Systems software can consist of several elements: the BIOS, the
operating system kernel, the operating system shell, and additional
device drivers. Operating environments (Microsoft Windows) exist in a
layer between the operating system and applications software, as do
multitasking supervisors or DOS extenders like Desqview.

The BIOS (Basic Input Output System) is a collection of routines
between the hardware and the systems software. The BIOS consists of
diagnostic routines, device drivers, interrupt service routines, and
other code and data between the hardware and the systems software.

Applications
Software

DOS

BIOS

Hardware
Devices

Chapter 1 Introduction 1



Introducing the BIOS

The BIOS works in two directions: One part of the BIOS receives and
processes requests from programs to perform the standard BIOS I/0
services. The other side of the BIOS communicates with the hardware.
The mechanism for the requests from programs is called an interrupt,
discussed in detail beginning on page 171.

BIOS

DOS |«—

Sk

Interrupts are invoked by software programs. In an assembler
program, the INT mnemonic is followed by an interrupt number that
specifies the type of service and a function number that specifies the
exact service to be performed. For example:

MoV AH,00h ;specifies function 00h get character from keyboard
INT 16h ;requests INT 16h Keyboard Service
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Introducing the BIOS, Continued

BIOS and Hardware

The other side of the BIOS communicates with the hardware (video
display, disk drives, keyboard, serial and parallel ports, and so on) in
the language used by each device. The computer hardware in an
Industry Standard Architecture (ISA or IBM AT-compatible computer)
is an inert collection of intricately connected integrated circuits, wires,
fiberglass, peripheral I/O devices, and other electronic components.

The hardware side of the BIOS also handles any hardware device-
generated interrupts. For example, when a key is pressed on the
keyboard, a hardware interrupt (IRQ1) is generated. The BIOS INT 0%h
interrupt service routine is called to process the keystroke.

A computer can do nothing without software. A computer can't start
without software. Starting a computer and keeping it going is easier if
some of the software is permanently built into the system. It would be
most helpful if the permanent software was the software that deals
directly with the hardware — the BIOS.

ROM

Read-Only Memory devices (ROMs) can store software that is
permanently built into the system. ROMs store permanently recorded
code and data. This information can be modified or erased only by
special equipment. ROM devices, although slow compared to RAM
(Random Access Memory) devices, are a practical way of storing
information that does not change very often and that must be
protected from accidental erasure or tampering. In ISA and EISA
systems, the BIOS is called the ROM BIOS.

cont’d
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ROM, Continued

ROM Advantages

. ROM-based software is built into the system and does not
have to be loaded to memory from the disk drive (as DOS is
loaded). Since it is permanent, the ROM BIOS is the
foundation on which all other programs (including the
operating system) are built.

. ROM-based BIOS software is a standard that all programs for
ISA and EISA computers must adhere to, since it is part of the
computer architecture.

. As long as the interface between the operating system and the
BIOS is standardized, placing the BIOS in ROM allows the
hardware to evolve independently from the operating system.

If the BIOS code had been part of the operating system, the operating
system would have to be modified every time the hardware changed.
Every new peripheral device would require a new operating system
release. The BIOS acts as a buffer and permits easier configuration
when stored in ROM instead of in the operating system.

Operating System

The last part of the BIOS interface is the operating system, which calls
the BIOS directly. The BIOS in ISA and EISA computers supports MS-
DOS and PC-DOS. It does not directly support operating environments
such as Microsoft Windows, which does not directly call the BIOS.
Multitasking operating systems such as Unix do not need BIOS
services — they have their own device drivers. IBM OS/2 uses a
combination of a standard ISA BIOS, called the CBIOS, and a
multitasking BIOS, the ABIOS. Windows NT uses HAL, the Hardware
Abstraction Layer, which interfaces between the operating system and
the BIOS on ISA and EISA systems.
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Parts of the AMIBIOS

The four system ROM elements in a computer with an AMIBIOS are:

POST

BIOS Setup
Utility

Diagnostics
and Utility
Software

System BIOS

Executes at Power-On
and System Reset.

Executes only when you
press <Del> when

"Hit <DEL> to run SETUP"
is displayed.

Executes only when you
press <Del> when

"Hit <DEL> to run SETUP"
is displayed.

Always available as
interface between
hardware and software.

POST

The Power On Self Test (POST), described in detail beginning on page
155, consists of diagnostic and booting code that:

. executes a diagnostic and reliability test of the system, the
ROM programs, and system RAM,
. initializes the chips and the standard parts of the computer

system and places a record of the system configuration in
CMOS RAM and in low system memory,
sets up the interrupt vector table,

. detects optional equipment in the system, and

. boots the operating system.

cont’d
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Parts of the AMIBIOS, Continued

System BIOS

The system BIOS is a part of the code stored in ROM that is actively
used the entire time a computer is on. The ROM BIOS provides the
fundamental services needed for the proper operation of the system.

The BIOS controls the peripheral devices: the video display, keyboard,
disk drives, and serial and parallel ports through device service
routines.

Device service routines are the programs that actually perform all the
necessary steps when asked to read data from the hard disk drive.
They initialize, detect and correct errors, set error codes, and perform
all hardware-specific tasks associated with the activity they were asked
to perform. Interrupt service routines handle hardware interrupts.

In the broadest sense, the BIOS not only includes the routines that
control peripheral devices but also the routines that contain
information or perform tasks that are fundamental to all system
operations, such as tracking the time, keeping track of hardware device
status, and preventing system resource conflicts.

Hard Disk Utility or Diagnostics

You can choose Hard Disk Utility (newer AMIBIOS) or RUN
DIAGNOSTICS. The hard disk utilities in the AMIBIOS ROMs include
formatting, auto interleave, and media analysis. See page 91 for
additional information about the hard disk utilities. These diagnostics
have been removed from newer versions of the BIOS to make room for
the more complex functions that the BIOS must support. American
Megatrends manufactures a standalone diagnostic product —
AMIDiag, a utility program that tests all system functions and has
many other features.

The Diagnostics in the AMIBIOS ROMs include memory, hard disk,
floppy disk, video system, keyboard, and serial communications
analysis and performance tests. See page 23 for additional information
about ROM diagnostics.
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Parts of the AMIBIOS, Continued

BIOS Setup Utility

BIOS Setup stores system configuration data in CMOS RAM
(permanent, nonvolatile memory). The hard disk drive type, type of
floppy drives and monitor, and the day, date, and time can be set by
the AMIBIOS Setup utility, specifically through Standard CMOS Setup
in the Hi-Flex AMIBIOS. Newer versions of the AMIBIOS have
Advanced CMOS Setup and Advanced Chipset Setup to configure
more complex system characteristics, such as RAM and ROM wait
states, DMA Clock origination, and memory relocation. These
additional screens are described starting on page 49.

Types of BIOS

The types of BIOS in ISA and EISA computers include:

. the system BIOS,

. the video BIOS,

L] optional adaptor ROM BIOS, and
. the keyboard controller BIOS.
System BIOS

To recapitulate what we have said about the system BIOS, it consists
of diagnostic routines, device drivers, interrupt and device service
routines, and other code that acts as an interface between the system
hardware and the operating system. The system BIOS tests the system
components, loads (bootstraps) the operating system, and remains
active for requests by the operating system to activate device drivers
that service the keyboard, video display, hard drive, floppy drives, real
time clock, parallel ports, serial ports, and other components. The
system BIOS is a translator. The BIOS takes the instructions from the
operating system and translates these commands to the exact
instructions that the hardware understands. The BIOS is also the first
level of protection and system security. The BIOS maintains data about
various system components. The BIOS recognizes when a component
is unable to perform and reports it to the operating system.

cont’d
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Types of BIOS, Continued

System BIOS Size and Location

The system ROM BIOS code is 64 KB at FOO00h — FFFFFh in ISA
systems. In EISA systems, it is 128 KB at E0000h — FFFFFh.

Video BIOS

All ISA and EISA systems that use EGA, VGA, or XGA video adapters
have video BIOS. The system BIOS has a video service (INT 10h), but
it only handles the most basic MDA (Monochrome Display Adapter)
and CGA (Color Graphics Adapter) video functions. The video modes
defined in other video standards must be translated by a video BIOS,
usually installed on the video adapter card. The video BIOS is best
discussed in the context of the EGA, VGA, or XGA specifications. They
all require a separate BIOS. A comprehensive discussion of the video
BIOS is beyond the scope of this book.

Keyboard Controller BIOS

Every ISA and EISA system must also have a keyboard controller BIOS
to translate the signals from the keyboard into codes that the BIOS and
the system can understand. The keyboard controller BIOS is discussed
in detail beginning on page 431.

Adaptor ROM BIOS

Many adapter cards have code in ROM. For example, ESDI hard disk
drive controllers have a ROM that assists in translating this interface to
code that the computer can understand and vice versa.

Adaptor ROM resides between C8000h and EFFFFh. This area also can
be copied to RAM (in a process called shadowing) via AMIBIOS
Advanced CMOS Setup to speed operation of devices that have
adaptor ROMs, provided that the motherboard or chipset used in the
system supports adaptor ROM shadowing.
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Chapter 2

AMIBIOS Features

The two types of BIOS features in the BIOS are: standard features, and
BIOS Setup-dependent features.

Standard BIOS Features

AMIBIOS Setup features are accessed by pressing DEL when

Hit <DEL> if you want to run SETUP (0r DIAGS in older BIOS)

ECP and EPP Support

The 08/08/93 and later AMIBIOS support ECP (Extended Capabilities
Port) and EPP (Enhanced Parallel Port) in the INT 17h Parallel Port
Service if the appropriate hardware is present in the computer and the
appropriate I/O support is provided in the BIOS.

Flash EPROM Support

The 08/08/93 and later AMIBIOS provide additional INT 16h
functions to support the American Megatrends Flash Utility.

IDE Block Transfer Mode Support

The 08/08/93 and later AMIBIOS support transfer of multiple sectors
to and from an IDE drive. An AMIBIOS Setup option enables this
feature. An AMIBIOS Setup option specifies the maximum number of
sectors that can be transferred at a time.

PS/2 Keyboard Error Detection

The 08/08/93 core AMIBIOS and any later AMIBIOS displays a
keyboard error if a PS/2 mouse is inserted in a PS/2 keyboard port.
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Standard BIOS Features, Continued

IDE Standby Mode Support

The 08/08/93 and later AMIBIOS support IDE Standby mode, which
spins down the IDE hard disk drive after a prespecified period of hard
disk inactivity expires. IDE Standby mode is not supported by some
IDE drives. The timeout period is specified in AMIBIOS Setup.

Green PC Support

The 08/08/93 and later AMIBIOS provide Green PC functions when
used in a system with the American Megatrends MegaKey keyboard
controller. Green PC features include:

keyboard clock speed setting,

selecting hot keys, and

setting device timeout power down parameters (1 - 255
minutes) for up to five peripheral devices.

AMIBIOS Setup options permit the end user to control the timeout
values for each individual power-controlled peripheral device. The
Green PC functions cannot be used with the AutoKeyLock feature.

AutoKeyLock

The 08/08/93 and later AMIBIOS support AutoKeyLock. AutoKeyLock
can only be used in desktop systems with an AMIBIOS desktop BIOS
that also has an American Megatrends MegaKey keyboard controller.
An AMIBIOS Setup option sets the AutoKeyLock timeout period.
When the AutoKeyLock and Password features are enabled and no
system activity occurs for the specified time period, the system locks
and the end user must enter the correct password to use the computer.
AutoKeyLock cannot be used with the Green PC functions.

Keyboard Speed Switching

You can increase processor speeds at any time by pressing <Ctrl>
<Alt> <+>. Processor speed can be decreased by pressing <Ctrl> <Alt>
<-> (except in 80486-based systems). An OEM can modify these
keychords. The above keychords are the defaults.
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Standard BIOS Features, Continued

Enable Cache Memory

Both external and internal (if the CPU is an 80486) cache memory can
be enabled by pressing <Ctrl> <Alt> <Shift> <+> or disabled by
pressing <Ctrl> <Alt> <Shift> <->. These keychords are the defaults.

Password Deletion

Should you forget the system password and not be able to use the
computer, AMIBIOS implements a circumvention in the system
hardware design that does not require removal and reinstallation of
the CMOS RAM power supply.

Advanced Power Management (APM)

AMIBIOS supports the Intel/Microsoft INT 15h Advanced Power
Management BIOS functions.

System Memory Detect

AMIBIOS automatically detects all system memory, the type of
processor, and. onboard/ offboard floppy, IDE, serial, and parallel
controllers. AMIBIOS automatically configures onboard controllers to
prevent conflicts.

Detects IDE Hard Drive Parameters

If Autodetect Hard Disk Drive is selected on the AMIBIOS Setup main
menu, AMIBIOS detects and reports all IDE drive parameters.

Local Bus Support

AMIBIOS supports the VESA VL-Bus and Intel PCI local bus
standards. AMIBIOS supports all PCI-specific BIOS calls.

Socket Services and Card Services

AMIBIOS supports the INT 1Ah Socket Services and Card Services
functions.
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Standard BIOS Features, Continued

2.88 MB 3'2" Floppy Drive Support

AMIBIOS supports 2.88 MB 32" floppy drives, configured in
STANDARD CMOS SETUP.

Automatically Detects Processor Type and Speed

AMIBIOS can detect the Intel 386SX, 386DX, 386SL, 486SL, 486SX,
486DX, 486DX2, Pentium, and all other Intel CPUs, IBM Blue
Lightning, 386SLC, and 486SLC2, Cyrix Cx486SLC, Cx486DLC, Cx486S,
Cx486SLC2, Cx486DLC2, Cx48652, single-clock Cx486DX, double-clock
Cx486DX, and the Texas Instruments Potomac.

AMIBIOS also can detect all other 386- and 486-compatible CPUs and
executes BIOS code accordingly. AMIBIOS also automatically detects
the Cyrix Cx487S math coprocessor when used in conjunction with the
Cyrix 486S or 48652 CPU in a system.

Automatically Detects Memory Size

AMIBIOS reports system and cache memory on the initial AMIBIOS
screen and the AMIBIOS System Configuration Screen that appears
after POST completes. In systems with more than 1 MB, AMIBIOS
reports 384 KB less RAM than it finds because it accounts for the
address space between 640K and 1024K that is unavailable to DOS.

Peripheral Controller Support

AMIBIOS supports the Intel® 82341, VLSI 82C106 and 82C107, C&T
82C710, 82C711, and 82C721, National Semiconductor PC87310,
PC87311, and PC87312, SMC FCD637C651, FCD637C661, and
FCD637C665 Peripheral Controllers.

Parallel and Serial Port Support

AMIBIOS supports up to four serial ports and four parallel ports. The
fourth parallel port is not supported if PS/2 mouse support is enabled.
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Standard BIOS Features, Continued

Memory Test Tick Sound

The 08/08/93 and later AMIBIOS allow you to press ESC or DEL to
disable the ticking sound and bypass the memory test

Configures Nonstandard Systems

You can configure systems that are missing a keyboard, monitor, or
disk drive through AMIBIOS SETUP. Select Not Installed as the setting
for the missing device in Standard CMOS Setup. All missing device
error messages are suppressed, permitting normal boot.

Supports Hardware-Specific Features

Many ISA systems have paged memory, memory interleaving, EMS,
and power management features. The AMIBIOS in your computer may
have special BIOS Setup options to configure these features.

Supports Extended BIOS Services

AMIBIOS includes INT 14h Function 04h Extended Initialize and
Function 05h Extended Serial Port Control, a PS/2-compatible BIOS
feature (see page 233). INT 15h Functions are: C1h and C2h (see page
269) for PS/2-type mouse support, INT 15h Function C3h Fail-Safe
Timer Enable, which makes sure a program does not turn off
interrupts for too long (see page 278), INT 15H APM functions, and
the EISA AMIBIOS supports INT 15h Function D8h, EISA
Configuration (see page 279). INT 16h support includes several useful
functions that no other BIOS has (see page 316): Function FOh Set CPU
Speed, Function F1h Read CPU Speed, Function F4h, Subfunction 00h
Read Cache Controller, Subfunction 01h Enable Cache Controller, and
Subfunction 02h Disable Cache Controller. INT 1Ah support includes
Card Services, Socket Services, and PCI BIOS functions. Both the ISA
and EISA AMIBIOS support the use of hardware interrupt IRQ12 for
the mouse, described on page 410.
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Standard BIOS Features, Continued

Provides Shadowing

Shadowing copies the BIOS from ROM to RAM to improve system
performance. In a system with no shadow option, the ROM BIOS is
executed from relatively slow ROM (150 - 250 ns). The BIOS executes
much faster when the ROM BIOS is copied to RAM (60 - 100 ns) and
the system is instructed to access the BIOS from RAM. In most cases,
system BIOS shadowing should never be turned off.

System BIOS ROM Shadowing

The system BIOS resides in the 64 KB address space between F0000h
and FFFFFh in ISA systems (and in the 128 KB space between E0000h
and FFFFFh in EISA systems). The system BIOS shadow feature is
often automatically enabled by the AMIBIOS. If not, it is an option on
Standard CMOS Setup or Advanced CMOS Setup screens that should
always be enabled to enhance BIOS performance.

High Memory

A00Ch
16 KB
Increments
Video BIOS
16 KB
Adaptor Increments
ROM
(C800h-EFFF}#) |
64 KB
Increments
System
BIOS -
ROM RAM
120-250ns 60-100ns

In shadowing, the BIOS code is copied
from slow ROM to faster RAM.
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Standard BIOS Features, Continued

Adaptor ROM Shadowing

The area between C8000h and EFFFFh in ISA systems (and C8000h —
DFFFFh in EISA systems) is available for use by other ROM devices.
Often, the hard disk drive controller ROM is stored here. Many
network cards also use this space. AMIBIOS allows this area to be
shadowed from ROM to RAM to speed access to the code in this area.

EGA and VGA RAM Shadowing

Video ROM shadowing can often speed execution in two ways:
running the video BIOS from 16-bit instead of 8-bit memory, and
running the video BIOS from fast RAM instead of relatively slow
ROM. The memory space from C0000h — C7FFFh is reserved for video
ROM. Often, only the EGA BIOS (C0000h — C3FFFh), accessed through
an 8-bit bus, is located in this area. The relatively slow execution of
this device driver from ROM makes the video I/O slow. AMIBIOS
allows you to map this space to system RAM, where it executes about
twice as fast.

Video ROM shadowing copies the video ROM from C0000h — C7FFFh
to RAM. Memory from C0000h — DFFFFh can be accessed on the 16-bit

expansion slot. Any 8-bit I/O memory in that space is automatically
disabled.

Provides Diagnostics

Older AMIBIOS included hardware diagnostic routines. All recent
AMIBIOS include only hard disk drive utilities. See page 19 for more
information about these programs.

Provides Hard Disk Utilities

The Hi-Flex AMIBIOS, available since early 1991, provides several hard
disk utilities, including format, auto interleave, and media analysis. See
page 91 for additional information about these utilities.
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AMIBIOS Setup Features

The following AMIBIOS Setup utility features are available only in the
Hi-Flex AMIBIOS (available since early 1991) with Advanced CMOS
Setup:

Type of Feature Setup Options

Memory Features = Above 1 MB Memory Test
Executes the POST memory routines on the RAM above
1 MB (if present on the system). If disabled, the BIOS
checks only the first 1 MB of RAM.

= Memory Test Tick Sound

Turns the ticking sound on or off.

= Memory Parity Error Check
Enables or disables parity error checking for all system
RAM.

- Hard Disk Type 47 RAM Area

Specifies the type 47 data storage area — 0:300h in

lower system RAM or in the top 1 KB of memory,
starting at address 639K or 511K (depending on the
amount of base memory). Type 47 data is stored in
shadow RAM if shadowing is enabled.

= Fast Gate A20 Option

Fast Gate A20 is a hardware circuit that enables Gate
A20 faster. The BIOS controls access to this circuitry.
Address 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.

Some programs both enter protected mode and use the
CMOS RAM Shutdown byte to return to real mode
through the BIOS. For these programs, Gate A20 must
be constantly enabled and disabled by the keyboard
controller, which is a slow process.
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AMIBIOS Setup Features, Continued

Type of Feature

Setup Options

Cache Memory
Control

Internal Cache Memory appears only on 80486-based
systems. It enables or disables access to the 8 KB
internal cache in the microprocessor.

External Cache Memory appears only on systems that
have a caching scheme external to the CPU. This option
enables or disables the testing and autosizing of cache
memory in POST.

Keyboard and
Mouse Control
Features

Typematic Rate Programming

Typematic Rate Programming enables or disables the
Typematic Rate Delay and Typematic Rate options.

Typematic Rate Delay (milliseconds) and
Typematic Rate (Characters per Second)

Typematic Rate Delay and Typematic Rate control the
speed at which a keystroke is repeated. The character
associated with the keystroke is repeatedly displayed
when a key is pressed and held down. After the
Typematic Rate Delay, the character repeats at a rate set
by the Typematic Rate.

System Boot Up Num Lock

You can turn off the NUM LocCk function when the
system is powered on. You can use both sets of arrow
keys on the keyboard when the NUM LOCK function is
turned off.

Mouse Support Option

Enables support for a PS/2-type mouse or pointing
device. If this option is disabled, the BIOS does not
reserve the top 1 KB of the DOS applications area
memory (639K or 511K depending on the amount of
base memory) for the extended BIOS Data Area.

Message Display
Control Features

Hit <DEL> Message Display

Disabling this option prevents Hit <DEL> to run Setup
from appearing when the system boots.

Wait for <F1> if Any Error

Disabling this option eliminates the need for user
responses to Press F1 to continue.
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AMIBIOS Setup Features, Continued

Type of Feature

Setup Options

Coprocessor Enable
Features

Numeric Processor
Enable BIOS testing for a math coprocessor.
Weitek Processor

Enable BIOS testing for a Weitek math coprocessor.

Boot Up Options

Floppy Drive Seek at Boot

This option performs a Seek on drive A: at system boot.
The default is Disabled for a faster boot.

System Boot Up Sequence
The system can boot first from drive A: or drive C:.
System Boot Up Speed

Sets the speed at which the system boots.

Speed Control

Turbo Switch Function

Enables the system turbo (processor speed switching)
switch, if this switch is supported in hardware.

Security Features

Password Check Option

The password option prevents unauthorized system boot
or AMIBIOS Setup use.

Boot Sector Virus Protection
Newer AMIBIOS products automatically report when

any program attempts to format or write to the boot
sector on a hard disk drive.
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Chapter 3

AMI BIOS Setup (Before 2/91)

Older American Megatrends BIOS Setup utilities had two parts: CMOS
Setup and ROM Diagnostics.

CMOS Setup

CMOS Setup permits you to configure system components such as
floppy drives, hard disk drives, monitor type, and keyboard. The time
and date can also be set.

ROM Diagnostics

ROM Diagnostics performs specialized tests on the hard disk drives,
floppy disk drives, keyboard, video adapter card, monitor, and parallel
and serial ports. These tests are described in detail below.

Running the Old AMI BIOS Setup

The AMI BIOS Setup utility configures system parameters. BIOS Setup
is in ROM and is available when the computer is turned on.

The system parameters (amount of memory, number and type of disk
drives, video display types, and so on) are stored in CMOS RAM. A
battery provides power to CMOS RAM, which retains the system
parameters when computer power is turned off. When the system is
turned on, it is configured with the stored system parameters. If the
data is CMOS RAM is bad, preconfigured default values are used to
configure the system.

Running Setup
The following

Hit <DEL> if you want to run SETUP or DIAGS

appears during BIOS POST. Press DEL to run Setup or Diagnostics.
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Old AMI BIOS Setup Key Use

Keystroke Action
Esc Exit Utility and Reboot
-, 1 Move the cursor from one option to the next.
PGUp, PGDN Modify the default value of the options for the highlighted parameter.

Write to CMOS and Exit

The features selected and configured by Setup are stored in CMOS
RAM when you leave Setup. A CMOS RAM checksum is calculated
and written to CMOS RAM. Control is then passed to the ROM BIOS.
Then the following:

Write data into CMOS and Exit (Y/N)?

appears. Type N and press ENTER to return to the Setup Main Menu
without saving the new configuration data. Type Y and press ENTER to
save the system parameters and continue the boot process.

CMOS Setup

The following screen appears when you select CMOS Setup:

BIOS SETUP PROGRAM - CMOS SETUP PROGRAM
(C>1998 American Megatrends Inc., All Rights Reserved

Date (mn/date/year): Fri, Jan 84 1991 Base memory : 648 KB
Time Chour/min/sec): 89 : 38 : B89 Ext. memory : 2816 KB
Hard disk C: type : 48 Cyln Head UPcom LZone Sect Size
Hard disk D: type : Not Installed 828 6 828 B8280 17 41 MB
Floppy drive A: : 1.2 MB, S%
Floppy drive B: + 1,4 MB, 3%
Primary display t UGAR/PGAZ/EGA Sun|Mon| Tue|Wed| Thu| Fri|Sat
Keyboard : Installed
38| 311 1] 2| 3] 4| 5
6] 7] 8] 9| 18] 11} 12
13| 14| 15| 16 17| 18] 19
Month : Jan, Feb,..... Dec
| Date : @1, 02, @3,...31 28| 21| 22| 23| 24| 25| 26
Year : 1301, 1902,...2099
, 27| 28| 29| 38| 31| 1| 2
3] 4 5| 6] 7| 8 9

| ESC:Exit t+ie1Select F2:Color PU/PD:Modify|
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CMOS Setup Options

Daylight Saving Option — Sets Standard Time or Daylight Savings
Time. This option is not in AMIBIOS dated 12/12/91 or later.

Date And Day Configuration — Move the cursor to the Date field via
the t and | keys. Set the Date and Day by pressing PGUP or PGDN.

Time Configuration — Move the cursor to the Time field with the 1
and | keys and set the time by pressing PGUP or PGDN.

Hard Disk C: and D: — Move the cursor to these fields via the 1 and
| keys and select a hard disk drive type by pressing PGUP or PGDN.
Match the parameters listed in the Hard Disk Drive Type table on
page 117 to the parameters provided by the disk drive manufacturer
(or listed in the computer owner’s manual). Choose:

. Type 47 to configure a drive whose parameters are not listed
in the Hard Disk Drive Type table,
Type 47 to configure an IDE drive,
Type 1 to configure an ESDI drive, or
Not Installed to configure a SCSI drive.

The hard disk drive parameters are:

Parameter Description
Type The drive type number.
Cylinders The number of cylinders in the disk drive.
Heads The number of heads in the disk drive.
Write The size of a sector becomes progressively smaller as the track diameter

Precompensation | diminishes yet 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. This is the track number where write precompensation
begins.

Landing Zone The cylinder where the heads park when the system is off.

Sectors The number of sectors per track. MFM hard drives have 17 sectors per
track. ESDI drives have 34 sectors per track. SCSI and IDE drives have
even more sectors per track.

Capacity The formatted capacity of the drive is: Number of heads x Number of
cylinders x Number of sectors per track x 512 bytes per sector.

cont’d
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CMOS Setup Options, Continued

Floppy Drive A: and Floppy Drive B:

The settings are: 360 KB 5% inch, 1.2 MB 5% inch, 720 KB 3. inch, 1.44
MB 3% inch, or Not Installed. Not Installed stops missing drive messages.

Monitor

The settings are: Monochrome, Color 40x25, VGA/PGA/EGA, Color 80x25,
or Not Installed. Not Installed stops missing display messages.

Keyboard

The BIOS automatically senses the keyboard type and configures it.
Not Installed stops missing keyboard messages.

Video BIOS Shadow

The video BIOS code at C0000h — C7FFFh is copied from ROM to
RAM and is executed from RAM.

256 KB Memory Relocate

The memory segment from 640 KB to 896 KB is relocated above 1 MB
as extended memory. Disable Video BIOS Shadow before enabling this
option. The settings are Enabled or Disabled.
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Advanced ROM Diagnostics

Older AMIBIOS include diagnostic utilities for five peripheral devices.

Utility Purpose Turn to

Hard Disk Perform a low-level format of the hard drive, determine the Page 24
optimum interleave factor, analyze each hard drive to
determine usable tracks, test the performance of each hard
drive, perform various diagnostic tests.

Floppy Disk Test Disk Formatting, Drive Speed, Read and Write tests, Page 28
and Disk Change Line test.

Keyboard Scan/ASCII Code Test. Page 32
Video Perform sync test, adapter test, attribute test, text and Page 33
graphics display test, page selection test, and color test.
Miscellaneous || Test serial and parallel ports. Page 34
Tests

Each option is explained in this section.

Diagnostics Menu

., American Hegatrends Inc. Thu,Jul 25,1

Hard Disk Floppy Keyboard Video Hiscellaneous I

Hard Disk Format
Auto Interleave

Media Analysis

Performance Test
Seek Test
Read/Verify Test
Check Test Cyl.

Force Bad Tracks

Dsvices Present

Harddisk Floppy Commu. Display Printer Hemory co-proc
C: A: 1.2M8 ®B3F8 COLOR 6378 REAL=648KB ABSENT
D: B: 1.44MB EXTD=716BKB

Prev/Next Window — =+« Move Bar-ti Select — <ENTER> Exit Diag - <ESC>

Preformat Hard Disk
ROM Diagnostics Menu
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Hard Disk Diagnostics

Function Purpose Turn to
Hard Disk Performs a low level format of the hard drive(s). Read Page 24
Format the system or hard disk drive documentation to find out
if the hard disk has been preformatted.

Auto Interleave Determines the optimum interleave factor. Page 25

Media Analysis Analyzes each hard disk drive track to determine Page 25
usability. The track is marked bad if unusable.

Performance Test | Determines the data transfer rate and track-to-track seek Page 26
time.

Seek Test Performs a sequential and random head seek to check Page 26
seek capability.

Read/ Performs a sequential and random read and verify Page 27

Verify Test operation for a specified cylinder and head range.

Check Test Does a write/verify test on the highest cylinder of the Page 27

Cylinder hard disk.

Force Bad Allows you to mark certain tracks as bad. Page 28

Tracks

Hard Disk Format

Run the Hard Disk Format routine to integrate a new hard disk to the
system or to reformat a used hard disk that has developed bad tracks
as a result of aging or poor handling. Select Media Analysis to find
bad tracks. The following screen appears when you press ENTER.

Hard Disk Format

Disk Drive (C/D)

Disk Drive Type
Interleave (1-16)
Mark Bad Tracks (Y/N)
Start cylinder number
End cylinder number
Start head number
End head number
Proceed (Y/N)

-0
~

NN ) N R ) ) ) W)

The first two questions are already completed if a hard disk was
selected in CMOS Setup. Type C or D in Disk Drive and press ENTER.
The Disk Drive Type is read from CMOS RAM. The interleave factor
can be selected manually or determined automatically.
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Hard Disk Diagnostics, Continued

The hard disk drive manufacturer usually provides a list of bad tracks.
Enter these tracks. They are marked as bad to prevent data from being
stored on them. A warning message appears after the starting and
ending cylinders and heads are entered. Type Y and press ENTER.

Auto Interleave

Auto Interleave destroys hard disk data. Back up the data on the hard
disk before running these programs. Auto Interleave calculates the
optimum interleave factor through trial and error by measuring the
transfer rates of four interleave values. To determine the best
interleave factor, the system formats a portion of the hard disk for
each transfer rate. The cylinders, heads, and sectors formatted for each
value displayed. This test does not work on an IDE or SCSI hard disk
drive. Select Auto Interleave and press ENTER. The following appears:

Auto Interleave Detection
Disk Drive (C/D) ?C
Disk Drive Type ? 47
Proceed (Y/N) ?

After entering the disk drive (C or D) and hard disk drive type, a
warning message appears. Type Y and press ENTER to continue.

Media Analysis

Media Analysis lists bad or damaged tracks on the hard disk as a
result of aging or poor handling. This test writes to all cylinders and
heads on the hard disk to verify any bad tracks. For best results, run
the test in its entirety. Media Analysis does not work on an IDE or
SCSI hard disk drive. Select Media Analysis from the main Hard Disk
Utility Menu and press ENTER.

Media Analysis

Disk Drive (C/D) ?C
Disk Drive Type ? 47
Proceed (Y/N) ?

A warning message appears when you type Y. Type Y again and press
Enter to perform the hard disk drive analysis.

cont’d
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Hard Disk Diagnostics, Continued

Performance Test

Optimize the interleave factor before choosing the Performance Test.
The Performance Test determines the data transfer rate and the track-
to-track seek time based on transfer size, seek count and data
transferred. This information is calculated and displayed. Compare
these values to the values in the hard disk drive documentation to
determine if they are acceptable. The following screen appears when
Performance Test is selected from the Hard Disk Diagnostic menu:

Performance Test

Disk Drive (C/D)
Disk Drive Type
Proceed (Y/N)

" )

Enter the hard disk drive type or press ENTER and the BIOS
automatically enters the correct type. If you enter the hard disk drive
type, you must know the drive parameters. The table on page 117 lists
the standard hard disk drive types.

If none of the listed types match the parameters for the system’s hard
disk drive, you can use hard disk drive type 47. You must enter the
hard disk drive parameters for type 47 in CMOS Setup.

Seek Test

The Seek Test determines the seek capability of the hard disk on the
specified cylinder and head range. First, a sequential seek is
performed, followed by a random seek. Errors that occur during this
test are displayed. The following screen appears:

Hard Disk Seek Test

Disk Drive (C/D)

Disk Drive Type
Start cylinder number
End cylinder number
Start Head number
End Head number
Proceed (Y/N)

NN NN N )

Press ENTER on each line to permit the BIOS to enter the values for
each field.
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Hard Disk Diagnostics, Continued

Read/Verify Test

This test performs sequential and random read and verify operations
on the specified cylinder and head ranges. The following screen
appears when you select Read/ Verify:

Hard Disk Read/Verify Test

Disk Drive (C/D)

Disk Drive Type

Start cylinder number
End cylinder number
Start Head number
End Head number
Proceed (Y/N)

NN R ) )

Press ENTER on each field to permit the BIOS to enter the appropriate
values.

Check Test Cylinder

The last cylinder on the hard disk is the test cylinder. This cylinder
should be tested if a C: Drive or D: Drive error occurs during POST. A
write/ verify test is performed on all sectors in the test cylinder. This
test should pass in at least one sector. If the test fails in all sectors, the
test cylinder is probably faulty. The following screen appears:

Hard Disk Test Cyl. Test

Disk Drive (C/D)
Disk Drive Type
Proceed (Y/N)

LUK N

The BIOS automatically completes both tests if you press ENTER. Type
Y in the Proceed field. Write and Verify are highlighted and flash while
the test runs.

cont’d
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Hard Disk Diagnostics, Continued

Force Bad Tracks

The Force Bad Tracks routine allows you to define a set of tracks as
faulty before performing a low level format. This routine accomplishes
the same objective as the Hard Disk Format Test. It is a quick way to
mark bad tracks before formatting. This routine should be run if you
did not enter bad tracks in the Hard Disk Format Test. This routine
does not work on IDE or SCSI hard disk drives. The following screen
appears when you select Force Bad Tracks from the Hard Disk menu:

Force Bad Tracks
Disk Drive (C/D)
Disk Drive Type
Interleave (1-16)
Mark Bad Tracks (Y/N)
Proceed (Y/N)

L It B BV R ]

Press ENTER at each field to allow the BIOS to enter the correct value.
Format is highlighted and flashes while the test is in progress.

Floppy Disk Diagnostics

The five floppy diagnostic tests are:

Floppy Format Test,

Drive Speed Test,

Random Read/Write Test,
Sequential Read/Write Test, and
Disk Change Line Test.

Warning
The Disk Format, Random Read|/Write, and Sequential Read/Write
Tests destroy data on the disk in the tested drive.
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Floppy Disk Diagnostics, Continued

Floppy Format Test

This test determines if the floppy disk controller can perform low-level
formatting. The floppy format test can only be performed interactively.
This test destroys all data on the floppy. Don’t use the floppy disk
required for this test with any other program. Floppy disks formatted
with this option do not have the DOS file structure. Reformat the disk
under DOS before using it for any other purpose. The following screen
appears when you select Floppy Format:

Floppy Format
Disk Drive (A/B) ?2 A
Proceed (Y/N) ?

Format is highlighted and flashes.

Drive Speed Test

This test determines the rotation speed of the drive. Consult the floppy
drive documentation for acceptable tolerances. The following appears:

Insert A Formatted Diskette in Drive
Press ENTER when ready...

The following screen appears after you insert a formatted floppy in the
drive and press ENTER:

Floppy Disk Drive is 1.44 MB
Diskette Capacity - 80 trks & 9 secs/trk
Test in Progress

Wait for 2 minutes appears briefly as the test begins. The test records a
lower and upper limit. The Current Speed flashes. Press ENTER to
return to the Main Menu when the test is done.

cont’d
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Floppy Disk Diagnostics, Continued

Random Read/Write Test

This test checks the random seek, read, and write capability of the
drive. The disk used in this test must be formatted on the current
operating system before running this test.

Warning
This test destroys data on the disk used to perform these tests.

The following message appears when you select Random Read/Write
Test from the Floppy Disk menu:

Random R/W Test

Disk Drive (A/B) 2 A
Proceed (Y/N) ?

Type N to return to the Floppy Drive Menu. Type Y to display:

Insert A Formatted Diskette in Drive
Press ENTER when ready...

After you insert a formatted disk in the drive and press ENTER, the
following appears:

Floppy Disk Drive is 1.44 MB
Diskette Capacity - 80 trks & 9 secs/trk
Test in Progress

Read, Write, and Verify flash in sequence as these operations are
performed. The cylinder numbers, head numbers, and sector numbers
are read, written, and verified. Press ESC to abort the test. Press ENTER
to return to the Main Menu when done.
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Floppy Disk Diagnostics, Continued

Sequential Read/Write Test

This routine tests the drive’s sequential seek, read, and write
capability. The floppy disk used in this test must be formatted on the
operating system being used before running the test.

Warning
This test destroys data on the disk used to perform these tests.

The following screen appears when you select Sequential Read/Write
Test:

Sequential R/W Test

Disk Drive (A/B) ? A
Proceed (Y/N) ?

Type Y. The following screen appears:

Insert A Formatted Diskette in Drive A:
Press ENTER when ready...

The following appears after you insert a formatted disk in the drive
and press ENTER:

Floppy Disk Drive is 1.44 MB
Diskette Capacity - 80 trks & 9 secs/trk
Test in Progress

Write and Verify flash as these operations are performed. The cylinder
numbers, head numbers, and sector numbers are read, written, and
verified sequentially by sector number. Press ENTER to return to the
Main Menu.

cont’d
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Floppy Disk Diagnostics, Continued

Diskette Change Line Test

This test verifies the disk change line feature, which allows the
operating system to recognize that a new disk has been inserted
without accessing the File Allocation Table (FAT). The disk used in
this test must be formatted on the operating system being used. The
following screen appears when you select Disk Change Line Test.

Disk Change Line Test

Disk Drive (A/B) ?A
Proceed (Y/N) ?

Type Y. The following screen appears:

Remove Diskette from Drive A:
Press.  ENTER when ready...

After you insert a formatted disk in the drive and press ENTER, Verify
is highlighted. The cylinder number is 0, the head number 0, and the
sector number 1 are displayed. The following appears:

Reinsert Same Diskette
Press ENTER when ready...

Verify is highlighted when completed. Press ENTER to run the test.
Press ENTER again when the test completes to return to the Main
Menu.

Keyboard Diagnostics

Scan/ASCII Code Test

The Scan/ASCII Code Test determines whether the pressed keys are
the proper Scan and ASCII codes. When you press a key to verify its
code, the key symbol, scan code, and ASCII code of the key are
displayed. Highlight Keyboard in the Main Menu and Scan/ASCII
Code Test. Press ENTER to display a keyboard layout. Scan code and
ASCII Code appear above the keyboard layout. Press the keys on the
keyboard. The scan codes and ASCII codes display in the appropriate
fields for each key as it is pressed. Press CTRL BREAK to exit.
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Video Diagnostics

The video tests that can run on a system depend on the type of
display adapter card installed. The following table describes the video

diagnostic tests:

Diagnostic Test Description Can be run on
systems with
Adapter Test Tests the display memory. Monochrome and

color

Attribute Test

Tests the display attributes. Displays a
screen with a blinking line, reverse video
line, high intensity line, and lines in eight
colors.

Monochrome and
color

80x25 Display Test

Tests the 80x25 character set of the display
adapter, displaying the entire character set
in black and white, then in reverse video.

Monochrome and
color

40x25 Display Test

Tests the 40x25 character set of the display
adapter in black and white, displaying the
entire character set in black and white, then
in reverse video.

Monochrome and
color

background, and border.

320x200 Graphics Displays a black and white 9x13 window Color only
Test and redisplays it in reverse video, a three-
color screen, a screen of random colors, a
black and white screen, and finally 256
colors.
640x200 Graphics Displays three black and white boxes, a Color only
Test black screen, a white screen, and a black
screen again.
Page Selection Test Displays a screen of 0s, 1s, 2s, 3s, and so Color only
on, through 7s in black and white,
indicating that each video page mode is
being used.
Color Test Displays eight colors in the foreground, Color only

Performing All Video Tests

To perform all visual tests, Highlight Video in the Main Menu and
Run All Tests. Highlight the visual tests below the Sync Test. Press
ENTER to begin a test. Follow the onscreen prompts.
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Miscellaneous Diagnostics

Printer Adapter Test

This test writes a pattern on the printer. Highlight Miscellaneous in the
Main Menu and Printer Adapter Test and press ENTER. The following
appears:

Checking Printer Port #1

Press ENTER to return to the Main Menu.

Printer Adapter Test Error Messages

Printer Out of Paper Printer Not Selected
Printer Interface 1/O Error Time Out On Printer

All messages except Printer Out of Paper indicate a controller problem.

Serial Communications Adapter Test

The RS-232C jumper settings are displayed and:

Are the Pins Connected as Above ? (Y/N)

appears. Type Y or N. Checking Serial Port #1 appears. Type Y to
begin. This test requires a special RS-232 Turnaround Connector
attached to the serial port and jumpered as follows:

- TXD (Pin 2) and RXD (Pin 3) must be shorted,
L] RTS (Pin 4) and CTS (Pin 5) must be shorted, and
L DSR (Pin 6) and DTR (Pin 20) must be shorted.

The serial test reads 9600 data transmission rate, odd parity, two
stop-bits, and 8-bit data. The test performs a reset function to check for
possible errors, a send function, and then a receive function.

Serial Port Diagnostic Test Error Messages

Error - Time out! Error - Break Detected
Error - Framing error Error - Parity error Error - Overrun error

If a timeout error occurs during send and receive, there is a problem
in the communication adapter controller.
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Chapter 4

Hi-Flex AMIBIOS Setup

This chapter documents the AMIBIOS Setup for an AMIBIOS with a
BIOS Date after January 1991.

Hi-Flex AMIBIOS Setup Options

The Hi-Flex AMIBIOS Setup utility menu options are shown below.
All options do not appear in all AMIBIOS Setup utilities.

Standard CMOS Setup,

Advanced CMOS Setup,

Advanced Chipset Setup,

Power Management Setup,

Peripheral Management Setup,

Auto Configuration with BIOS Setup Defaults,
Auto Configuration with Power-On Defaults,
Auto Detect Hard Disk,

Change Password,

Hard Disk Utility,

Write to CMOS and Exit, and

Do Not Write to CMOS and Exit.

AMIBIOS Setup in your system probably does not display all of these

options.

cont’d
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Hi-Flex AMIBIOS Setup Options, Continued

A sample Hi-Flex BIOS Setup Main Menu is shown below. All options
may not appear on the BIOS Setup screens in your computer because
computer manufacturers can enable or disable individual menu items.

AMIBIOS SETUP PROGRAM — BIOS SETUP UTILITIES
(C) Copyright 1993 American Megatrends Inc. All Rights Reserved

STANDARD CMOS SETUP
ADVANCED CMOS SETUP
ADVANCED CHIPSET SETUP
POWER MANAGEMENT BIOS SETUP
PERIPHERAL MANAGEMENT SETUP
AUTO CONFIGURATION WITH BIOS DEFAULTS
AUTO CONFIGURATION WITH POWER-ON DEFAULTS
AUTO DETECT HARD DISK
CHANGE PASSWORD
HARD DISK UTILITY
WRITE TO CMOS AND EXIT
DO NOT WRITE TO CMOS AND EXIT

STANDARD CMOS SETUP for changing Time, Date, Hard Disk Type, etc.

Each option is explained in detail in this section.

Standard CMOS Setup

Standard CMOS Setup configures system components such as floppy
drives, hard disk drives, and monitor type. These options are
discussed on page 45.

Advanced CMOS Setup

Advanced CMOS Setup configures options such as which drive to boot
from, the Typematic Rate and Delay, and error message displays. It is
discussed on page 49.

Advanced Chipset Setup

Advanced Chipset Setup configures chipset-specific features and is
discussed on page 55.
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Hi-Flex AMIBIOS Setup Options, Continued

Power Management BIOS Setup

This option, described on page 81, is used only in notebook, handheld,
laptop, and other systems where system power use must be carefully
monitored and conserved. It appears in AMIBIOS dated after 12/91.

Peripheral Management Setup

This option, described on page 85, appears only in Hi-Flex AMIBIOS
manufactured after 12/91. The screen generated by this part of
AMIBIOS Setup allows you to configure advanced system features
related to peripheral device control.

Auto Configuration with BIOS Setup Defaults

This option configures a high-performance system. Advanced CMOS
Setup, Advanced Chipset Setup, Power Management Setup, and
Peripheral Management Setup options have a BIOS Setup default
setting that provides optimal performance. Standard CMOS Setup
default settings are loaded only if CMOS RAM is corrupt. The defaults
disable all peripheral devices. The other AMIBIOS Setup screens have
two default values: BIOS Setup and Power-On Default settings.

If CMOS RAM is corrupted, the BIOS Setup defaults are automatically
loaded. Type Y and press ENTER. The following appears:

Default values loaded. Press any key to continue.

Auto Configuration with Power-On Defaults

This option configures a system for safe operation. Advanced CMOS,
Advanced CHIPSET, Power Management, and Peripheral Management
Setup options have Power-On default settings that provide the safest
configuration, but not the best performance. These values are most
likely to work when there is a system configuration problem. Choose
this option as a diagnostic aid. Type Y and press ENTER. The following
appears.

Default values loaded. Press any key to continue.

cont’d
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Hi-Flex AMIBIOS Setup Options, Continued

Auto Detect Hard Disk

This option detects the hard disk parameters for all IDE hard disk
drives and some ESDI drives. It displays the parameters that it detects
and allows the end user to accept or reject the parameters. If accepted,
these parameters are displayed for the hard disk drive in Standard
CMOS Setup.

Change Password

Sets the system password (see page 89 for more information about
passwords). The system password is not enabled on all systems with
an AMIBIOS. The password type is set in Advanced CMOS Setup.

Hard Disk Utility

Executes a hard disk utility.

Write to CMOS and Exit

Stores the features selected and configured in BIOS Setup to CMOS
RAM. A checksum is calculated and written to CMOS RAM. The
following appears:

Write to CMOS and Exit (Y/N)? N

Type N to return to the Setup main menu. Type Y to save the system
parameters and continue to boot. The BIOS reboots the system if an
option has been selected that changes the memory map.

Do Not Write to CMOS and Exit

This option passes control to the ROM BIOS without writing any
changes to CMOS RAM. Type N and press ENTER to return to the
Main Menu. Type Y to continue the boot process without saving any
system parameters changed in Setup.
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Section 1

Running AMIBIOS Setup

The system parameters (such as amount of memory, disk drives,
video displays, and numeric coprocessors) are stored in CMOS RAM.
When the computer is turned off, a back-up battery provides power
to CMOS RAM, which retains the system parameters. Every time the
system is powered on, it is configured with these values, unless
CMOS RAM has been corrupted.

The system configuration parameters are set via AMIBIOS Setup.
AMIBIOS Setup resides in the ROM BIOS (Read Only Memory
Basic Input/Output System) and is available each time the computer
is turned on.

Default System Parameters

If CMOS RAM is bad, the system is configured with the default
values stored in ROM. There are two sets of BIOS values stored in
the ROM file: the BIOS Setup default values and the Power-On
default values.

Starting Setup
As POST executes, the following appears:

Hit <DEL> if you want to run SETUP

Press DEL to run Hi-Flex AMIBIOS Setup.

Chapter 4 Hi-Flex AMIBIOS Setup 39



AMIBIOS Setup Key Use

Keystroke Action
Esc Returns to previous screen.
—, <, } and | Moves the cursor from one option to the next.

PGUP and PGDN Modifies the default value of the options for the
CTRL PGUP CTRL highlighted parameter. If there are fewer than 10

PGDN options, CTRL PGUP and CTRL PGDN operate like PGUP
and PGDN.
Press CTRL to increment a setting.
F1 Displays Help.
F2 Changes background colors.
F3 Changes foreground colors.
F5 Restores the values resident when the current Setup

session began. These values are taken from CMOS
RAM if CMOS RAM was uncorrupted at the start of the
session. Otherwise, AMIBIOS Setup default values are
used.

F6 Loads all features in Advanced CMOS Setup and
Advanced Chipset Setup with the BIOS Setup defaults.
F7 Loads all features in Advanced CMOS Setup and
Advanced Chipset Setup with the Power-On defaults.

F10 Saves all changes made to Setup and continues the boot
process.

Note: The default value for F5, F6, and F7 is always N. To execute these
options, change the N to Y and press ENTER.
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AMIBIOS Setup Main Menu

A Hi-Flex AMIBIOS Setup Main Menu is shown below. All
options may not appear on the AMIBIOS Setup screens that
appears in your computer because you can enable or disable
the menu items.

AMIBIOS SETUP PROGRAM - BIOS SETUP UTILITIES
(C) Copyright 1992 American Megatrends, Inc. All Rights Reserved

STANDARD CMOS SETUP
ADUANCED CMOS SETUP
ADUANCED CHIP SET SETUP
POUER MANAGEMENT BIOS SETUP
PERIPHERAL SETUP
AUTO CONFIGURATION UITH BIOS DEFAULTS
AUTO CONFIGURATION WITH POUER-ON DEFAULTS
CHANGE PASSWORD
AUTO DETECT HARD DISK
HARD DISK UTILITY
WRITE TO CMOS AND EXIT
DO NOT URITE TO CMOS AND EXIT

Standard CMOS Setup for changing Time, Date, Hard Disk Type, etc.

Main Menu Option Described on
Standard CMOS Setup page 45
Advanced CMOS Setup page 49
Advanced Chipset Setup page 55
Power Management Setup page 81
Peripheral Management Setup page 85
Auto Configuration With BIOS Defaults page 42
Auto Configuration with Power On Defaults page 42
Change Password page 89
Auto Detect Hard Disk page 43
Hard Disk Utility page 91
Write to CMOS and Exit page 44
Do Not Write to CMOS and Exit page 44
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BIOS Default Values

AMIBIOS has default settings for many options in the five types of
Setup. In Standard CMOS Setup default values are only loaded if
CMOS RAM is corrupt. All Standard CMOS Setup default settings
are disabled (floppy, hard disk, monitor, keyboard). In all other types
of Setup, both BIOS and Power-On defaults are provided for most
options.

Auto Configuration With BIOS Defaults

By choosing Auto Configuration With BIOS Defaults, you
automatically configure the system using the BIOS default values.
The BIOS default value are best-case values that should optimize
system performance. If CMOS RAM is corrupted, the BIOS defaults
are loaded automatically.

To use the BIOS defaults, type Y and press ENTER. The following
message appears:

Default values loaded. Press any key to continue.

Auto Configuration With Power-On Defaults

By choosing Auto Configuration with Power-On Defaults, you
automatically configure the system using the default Power-On
values. Power-On default values are worst-case values for system
performance, but are the most stable values. Use this option as a
diagnostic aid if the system is behaving erratically.

Type Y and press ENTER to use the Power-On defaults. The following
message appears:

Default values loaded. Press any key to continue.
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Autodetect Hard Disk

This option detects the hard disk parameters for nonstandard hard
disk drives, such as IDE and SCSI drives. It displays the parameters
that it detects (see the following screen) and allows the end user to
accept or reject the parameters. If accepted, these parameters are
displayed in the Hard Disk Drive C: or D: fields in Standard CMOS

Setup as Type 47.

AMIBIOS SETUP PROGRAM — HARD DISK AUTO DETECT
(C) Copyright 1992 American Megatrends, Inc. All Rights Reserved

HARD DRIVE TYPE Cyln Head UWPcom LZone Sect Size
960 12 8968 968 34 268 MB

Auto detect hard disk drive parameters.

If an IDE drive is found and you accept the parameters, AMIBIOS
places the hard disk drive parameters that it finds in the Hard Dive
C: or Hard Drive D: field in Standard CMOS Setup and sets Type
47. Press ENTER to accept these values.
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Write to CMOS and Exit

The configurations settings are stored in CMOS RAM when this
option is selected. A CMOS RAM checksum is calculated and
written to CMOS RAM and control is passed to the system BIOS.
The following

Write to CMOS and Exit (Y/N) ? N

appears. Press N and ENTER to return to the Main Menu. Press Y and
ENTER to save the system parameters and continue the boot process.
AMIBIOS either reboots the system (if any new settings change the
memory map) or continues the boot process.

Do Not Write to CMOS RAM and Exit

This option passes control to the BIOS without writing any changes
to CMOS RAM.

Press N and ENTER to return to the Main Menu. Press Y and ENTER
to continue the boot process without saving any system parameters
changed in Setup.
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Section 2

Standard CMOS Setup

Standard CMOS Setup sets basic system parameters, such as day,
date, time, and hard disk type. Use the t and | keys to select
Standard CMOS Setup and press ENTER. The following appears:

AMIBIOS SETUP PROGRAM — CMOS SETUP PROGRAM
(C>1992 American Msgatrends Inc., All Rights Reserved

Date (mm/date/year): Fri, Rug 87 1992 Base memory : 648 KB
Time Chour/min/sec): 89 : 38 : @9 Ext. memory : 2816 KB

Cyln Head UWPcom LZone Sect Size
Hard disk C: type 828 6 828 828 17 41 MB

49
Hard disk D: type Not Installed

1]
1
Floppy drive A: + 1.2 MB, 5%
Floppy drive B: :+ 1.449 MB, 3% Sun|{Mon| Tue|UWed| Thu|Fri] Sat|
Primary Display ¢ UGAR/PGA7/EGAR
Keyboard t Installed 38| 1 1| 2| 3| 4| 5|
6 7| B 9] 18] 11| 12
13| 14| 15| 16| 17| 18} 19|
Month : Jan, Feb,..... Dec
Date : @81, @82, @03,...31 28] 21] 22] 23| 24| 25| 26
Year : 1961, 1962,...2099
27| 28] 29] 38| 31 1 2|
L_ 3 4] 5] 6| 7| 8 9
| ESC:Exit t+i+:Select F2:Color PU/PD:Modify|

Standard CMOS Setup OPTIONS

Date And Day Configuration

Ranges for each value are shown in the lower left corner of the
screen. Move the cursor to the Date field via the —, <, 1, or | keys
and set the Date and Day by pressing PGUP and PGDN.

Time Configuration

This option uses a 24-hour clock format (add 12 for P.M. numbers).
Enter 4:30 P.M. as 16:30:00. Move the cursor to the Time field via
the —, <, 1, or | keys and set the time by pressing PGUP and
PGDN to change values.

cont’d
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Standard CMOS Setup Options, Continued

Hard Disk Drive C: and D:

Move the cursor to these fields via the —, <, 1, or | keys and
press PGUP or PGDN to select a hard disk drive type. Not
Installed is used for diskless workstations and SCSI hard disk
drives. Type 47 can be used for both hard disks C: and D:, and
is primarily for IDE drives. The parameters for type 47 for
drives C: and D: can be different, permitting user-definable
hard disk drives.

Using Auto Detect Hard Disk

If you select the Auto Detect Hard Disk option from the
AMIBIOS Main Menu screen, the AMIBIOS automatically finds
all IDE hard disk drive parameters. AMIBIOS places the hard
disk drive parameters that it finds in the Drive C: or D: field
and sets Type 47. Press ENTER to accept these values.

Otherwise, you must enter the hard drive parameters,
described in the following table. The hard disk drive type
parameters are shown on the following page.

Parameter Description

Type The number for a drive with certain identification parameters.
Cylinders The number of cylinders in the disk drive.

Heads The number of heads in the disk drive.

Write The size of a sector gets progressively smaller as the track

Precompensation | diameter diminishes. Yet each sector must still hold 512 bytes.
Write precompensation circuitry on the disk drive
compensates for the physical difference in sector size by
boosting the write current for sectors on inner tracks. This is
the track number where write precompensation begins.
Landing Zone This number is the cylinder location where the heads normally
park when the system is shut down.

Sectors The number of sectors per track. Hard drives that use MFM
have 17 sectors per track. RLL drives have 26 sectors per
track. ARLL and ESDI drives have 34 sectors per track. SCSI
and IDE drives can have even more sectors per track.
Capacity The formatted capacity of the drive is the Number of Heads x
Number of Cylinders x Number of Sectors per Track x 512
bytes (Bytes per Sector).
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Standard CMOS Setup Options, Continued

Hard Disk Drive Types
Type Cylinders Heads Write Landing Sectors Size
Precompensation Zone
1 306 4 128 305 17 10 MB
2 615 4 300 615 17 20 MB
3 615 6 300 615 17 31 MB
4 940 8 512 940 17 62 MB
5 940 6 512 940 17 47 MB
6 615 4 65535 615 17 20 MB
7 462 8 256 511 17 31 MB
8 733 5 65535 733 17 30 MB
9 900 15 65535 901 17 112 MB
10 820 3 65535 820 17 20 MB
1 855 5 65535 855 17 35 MB
12 855 7 65535 855 17 50 MB
13 306 8 128 319 17 20 MB
14 733 7 65535 733 17 43 MB
16 612 4 [} 663 17 20 MB
17 977 5 300 977 17 41 MB
18 977 7 65535 977 17 57 MB
19 1024 7 512 1023 17 60 MB
20 733 5 300 732 17 30 MB
21 733 7 300 732 17 43 MB
22 733 5 300 733 17 30 MB
23 306 4 0 336 17 10 MB
24 925 7 0 925 17 54 MB
25 925 9 65535 925 17 69 MB
26 754 7 754 754 17 44 MB
27 754 1 65535 754 17 69 MB
28 699 7 256 699 17 41 MB
29 823 10 65535 823 17 68 MB
30 918 7 918 918 17 53 MB
31 1024 1 65535 1024 17 94 MB
32 1024 15 65535 1024 17 128 MB
33 1024 5 1024 1024 17 43 MB
34 612 2 128 612 17 10 MB
35 1024 9 65535 1024 17 77 MB
36 1024 8 512 1024 17 68 MB
37 615 8 128 615 17 41 MB
38 987 3 987 987 17 25 MB
39 987 7 987 987 17 57 MB
40 820 6 820 820 17 41 MB
41 977 5 977 977 17 41 MB
42 981 5 981 981 17 41 MB
43 830 7 512 830 17 48 MB
44 830 10 65535 830 17 69 MB
45 917 15 65535 918 17 114 MB
46 1224 15 65535 1223 17 152 MB
47 ENTER PARAMETERS PROVIDED BY HARD DRIVE MANUFACTURER

Chapter 4 Hi-Flex AMIBIOS Setup 47



Standard CMOS Setup Options, Continued

Floppy Drive A and Floppy Drive B:

Use PGUP or PGDN to select a setting. The settings are: 360 KB 5%
inch, 1.2 MB 5% inch, 720 KB 3/ inch, 1.44 MB 3'/2 inch, 2.88 MB
3% inch, or Not Installed, which could be used for diskless
workstations. The BIOS does not generate error messages if Not
Installed is selected.

Primary Display

Use PGUP or PGDN to select a setting. The settings are:
Monochrome, Color 40x25, Color 80x25, VGA/PGA/EGA, or Not
Installed, which could be used for network file servers. The BIOS
does not generate missing monitor messages if Not Installed is
selected.

Keyboard

Use PGUP or PGDN to select a setting. The settings are Installed or
Not Installed. Use Not Installed in a keyboardless system such as a
file server. The BIOS does not generate an error message about a
missing keyboard if Not Installed is selected.
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Section 3

Advanced CMOS Setup

The following screen shows the standard Advanced CMOS Setup
options, described in this section:

AMIBIOS SETUP PROGRAM - Advanced CMOS SETUP
(C> 1992 American Magatrends, Inc. All rights reserved

Typamatic Rate Programming: Enabled Video ROM Shadow C880,16K : Enabled

Typematic Rate Delay(Msec): 258 Uideo ROM Shadow C488,16K : Enabled
Typematic Rate (Chars/Sec): 38.0 Adaptor ROM Shadow CB8O,16K: Disabled
Mouse Support Option + Disabled || Adaptor ROM Shadow CCE8@,16K: Disabled

Above 1 MB Memory Test ¢ Disabled || Adaptor ROM Shadow DB88,16K: Disabled
Memory Test Tick Sound : Disabled || Adaptor ROM Shadow D488,16K: Disabled
Memory Parity Error Check : Disabled || Adaptor ROM Shadow DB88@,16K: Disabled
Hit <DEL> Message Display : Enabled Adaptor ROM Shadow DC@8,16K: Disabled
Hard Disk Type 47 RAM Area: 8:388h Adaptor ROM Shadou EB880,16K: Disabled
Uait for <F1> If Any Error: Enabled Adaptor ROM Shadow E488,16K: Disabled

System Boot Up Num Lock : On Adaptor ROM Shadou EB8@,16K: Disabled|
Ueitek Processor + Absent Adaptor ROM Shadow EC@8,16K: Disabled;
Floppy Drive Seek At Boot : Disabled || System ROM Shadou F@8@,64K : Enabled
System Boot Up Sequence C:,A: Video ROM Shadouw Enabled
System Boot Up CPU Speed High Shadow RAM Option Enabled

Fast Gate A28 Option Enabled Internal Cache
Turbo Suitch Function: Enabled External Cache
Passuord Checking Option : Setup

Enabled
Enabled

|ESC:Exit t-+i+~:Sel (Ctrl)Pus/Pd:Modify Fi:Help F2:Color
| F5:01d Values F6:BI0S Setup Defaults F7:Pouer—On Defaul ts| s

Advanced CMOS Setup Options

Typematic Rate Programming, Typematic Rate, and Typematic Rate
Delay

Typematic Rate Programming enables or disables the following two
options. Typematic Rate Delay (250, 500, 750, or 1,000 milliseconds) and
Typematic Rate (6, 8, 10, 12, 14, 16 24, or 30 characters per second)
control the speed at which a keystroke is repeated. A character is
displayed when a key is pressed and held down. After a delay set by
the Typematic Rate Delay, the character repeats at the Typematic Rate.
cont’d
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Advanced CMOS Setup Options, Continued

Mouse Support Option

This option enables or disables PS/2-type mouse support. The settings
are Enabled or Disabled.

Above 1 MB Memory Test

Executes memory routines on the RAM above 1 MB (if present on the
system) if enabled. If disabled, the BIOS only tests the first 1 MB of
RAM and clears all memory above 1 MB. The settings are Enabled or
Disabled.

Memory Test Tick Sound

This option enables or disables the ticking sound during the memory
test. The settings are Enabled or Disabled.

Memory Parity Error Checking

This option enables or disables parity error checking for all system
RAM. The settings are Enabled or Disabled.

Hit <DEL> Message Display
Disabling this option prevents:

Hit <DEL> if you want to run Setup

from appearing when the system boots. The settings are Enabled or
Disabled.
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Advanced CMOS Setup Options, Continued

Hard Disk Type 47 RAM Area

You can specify a user-definable hard disk type for drive C: and drive
D:. The type 47 drive parameters must be entered in Standard CMOS
Setup (see page 118). This option specifies the type 47 data storage
area — 0:300h in lower system RAM or in the top 1 KB of applications
memory, starting at address 639K or 511K (depending on the amount
of base memory). Type 47 data is stored in shadow RAM if shadowing
is enabled.

Hard Disk Type 47 Data Storage

Shadowing Store in
on? Shadow RAM
Store in
P
Supportod? Top 1K of
Application RAM

Store at 0:300h or top 1K
of application RAM as
selected in Advanced

CMOS Setup

Wait for <F1> If Any Error
Errors displayed by POST are followed by:

Press <F1> to continue

If this option is disabled, the BIOS does not wait for F1 to be pressed
after an error message appears. The settings are Enabled or Disabled.
cont’d
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Advanced CMOS Setup Options, Continued

System Boot Up Num Lock

When enabled, you can turn off the NUM LOCK key when the system is
powered on to use both sets of arrow keys on the keyboard. The
settings are Enabled or Disabled.

Numeric Processor Test

This option specifies if a math coprocessor (Intel 80x87 or compatible)
is installed. The settings are Enabled or Disabled. If disabled, the BIOS
does not check for a math coprocessor.

Weitek Processor

This option specifies that a Weitek math coprocessor is configured. The
settings are Absent or Present.

Floppy Drive Seek At Boot

This option performs a Seek on floppy drive A: at system boot if
enabled. The settings are Enabled or Disabled.

System Boot Up Sequence

Sets the boot drive sequence. The system can be booted from floppy
drive A: or hard disk drive C:. The settings are A:,C: or C:, A:.

System Boot Up CPU Speed

Sets the speed at which the system boots. The settings are High or Low.
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Advanced CMOS Setup Options, Continued

Fast Gate A20 Option

The settings are Enabled or Disabled. Gate A20 controls access to
memory addresses above 1 MB by enabling or disabling access to
processor address line 20. To remain XT-compatible and 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 programs both enter protected mode and shut down
through the BIOS. For these programs, Gate A20 must be constantly
enabled and disabled by the keyboard controller, a slow process.

Fast Gate A20 is a hardware circuit that speeds Gate A20 access, which
in turn speeds programs that constantly change from real to protected
mode. For example, enabling this option allows network operating
systems and Microsoft Windows to execute faster. If the AMIBIOS
Setup in your system has this option, it probably should be enabled,
since it is likely that Fast Gate A20 circuitry has been incorporated into
your computer. This option must be Disabled when running DOS 5.00
HIMEM.SYS in some systems.

Turbo Switch Function

This option enables or disables the system turbo (processor speed
switching) switch. The settings are Enabled or Disabled.

Password Checking Option

This option prevents unauthorized system boot or AMIBIOS Setup use
by requiring a password. The settings are Always or Setup. In some
older version of AMIBIOS, there is also a Disabled setting.

If Always is selected, a password prompt appears every time the

system is turned on. If Setup is chosen, the password prompt appears

if BIOS Setup is executed. See page 89 for additional information.
cont’d
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Advanced CMOS Setup Options, Continued

Internal Cache Memory and External Cache Memory appear in 80486
systems. In 80386 systems, Cache Memory may be displayed.
Internal Cache Memory

Appears only on 80486-based systems. Enables or disables the 8 KB
microprocessor internal cache. The settings are Enabled or Disabled.

External Cache Memory

Appears only on systems that have a caching scheme external to the
microprocessor. The settings are Enabled or Disabled.

ROM Shadow

In shadowing, BIOS code is copied from slower ROM to faster RAM.
The BIOS is then executed from RAM. In the Hi-Flex AMIBIOS Setup,
there are two sets of shadow options:

. Two Advanced CMOS Setup options that can be enabled or
disabled: Shadow Video ROM (shadows C0000h — C7FFFh) or
RAM Shadow Option (shadows C8000h — FFFFFh).

. Thirteen shadowing options. All options shadow 16 KB
segments except System ROM Shadow (64 KB in ISA systems
and 128 KB in EISA systems). If an option is enabled, the code
that resides in that segment of ROM is copied to RAM.

There are several other varieties of shadowing options with a 32 KB
granularity for some address ranges. The EISA system BIOS is 128 KB
long, so the System RAM Shadow option in EISA BIOS Setup is
E0000h - FFFFFh, or 128 KB long.

Boot Sector Virus Protection

If enabled, the BIOS displays a message that allows the user to
intervene if any program attempts to format the hard disk drive or
write to the boot sector. The settings are Enabled or Disabled.
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Section 4

Advanced Chipset Setup

The options that appear in Advanced Chipset Setup vary. There are no
standard options. Most of these options are described in this section.
The settings for these options are determined by the computer
manufacturer, not American Megatrends. Therefore, only generic
descriptions are provided.

BIOS SETUP PROGRAM — ADUANCED CHIPSET SETUP
(C)1991 American Megatrends Inc.., All Rights Reserved

AT Clock Frequency Select
Extra AT Cycle Hait State @ d
Keybd. & Fast Reset Control: Enabled
Alternative Fast CPU Reset : Disabled|
Master Byte Suap : Disabled
Hidden Refresh : Enabled
ALE during BUS Conversion : Multiple
DRAM Read Wait State :t 3or 4

DRAM Urite Uait State : 3or 4

ESC:Exit i2t«:Sgl (Ctrl)Pu/Pd:Modify Fl:Help F2/F3:Color
| F5:01d Values F6:BIOS Setup Defaults F7:Pouer—On Defaults

Sample Advanced Chipset Setup Options

8-Bit DMA Active Clock

The settings are 2 CLKs, 3 CLKs, or 4 CLKs. This option sets the
number of clock cycles that the DMA command is active for during 8-
bit DMA cycles.

16-Bit DMA Active Clock

The settings are 2 CLKs, 3 CLKs, or 4 CLKs. This option sets the
number of clock cycles that the DMA command is active for during 16-
bit DMA cycles.

cont’d
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. Advanced Chipset Setup Options, Continued

8-bit I/O Wait States

This option sets the number of wait states inserted before 8-bit I/0
operations. The AT-Compatible value is 4 wait states. The settings are
4 wait states or 5 wait states. The settings may be different in 486-based
systems.

16-bit I/O Wait States

This option sets the number of wait states inserted before 16-bit I/O
operations. The AT-Compatible setting is 0 wait states. The settings are
0 or 1 wait states.

384 KB Memory Relocation

When this option is enabled, the 384K area between 640K and 1024K is
relocated above 1 MB and added to existing extended memory. This
option can be enabled only when the system has a total of either 1 or 2 MB of
RAM. 1t cannot be used with the EMS option or any shadowing
options. If both this option and any shadowing options are enabled,
shadowing is enabled and this option is disabled. The settings are
Enabled or Disabled.

16 Bit DMA Wait States

This option sets the number of wait states inserted before 16-bit DMA
commands. The settings are 1, 2, 3, or 4.

8 Bit DMA Wait States

This option sets the number of wait states inserted before 8-bit DMA
commands. The settings are 1 W/S, 2 W/S, 3 W/S, or 4 W/S.
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Advanced Chipset Setup Options, Continued

82C206 Access Wait State

This option inserts additional wait states into the DMA read/write
cycle when high-powered CPUs access the 82C206 DMA Controller.
The additional wait states cause the 82C206 to assert a Not Ready
condition on IOCHRDY (low) when a valid decode from the Top Level
Decoder is detected and either XIOR or XIOW is asserted. IOCHRDY
remains low for the number of wait states specified in this option. The
settings are usually 1 W/S, 2 W/S, 3 W/S, or 4 W/S.

Adapter Shadow RAM Cacheable

This option enables caching of the memory segment from C80000h-
EFFFFh. The settings are No or Yes.

Additional AT Cycle Wait State
Extra AT Cycle Wait State
I/O Cycle Delay

When enabled, these options add an additional wait state in the AT
cycle. The settings can be 0 ns, 250 ns, 500 ns, 1000 ns, 0 W/S, 1 W/S,
Enabled, or Disabled.

ADS Synchronized Internally

When this option is enabled, the ADS signal from the VL-Bus local bus
is synchronized with the CPU ADS signal. The settings are Enabled or
Disabled.

Allocation, Non-Cached Area

This option selects whether the noncacheable area applies to the

onboard system memory or the AT Bus. The settings are Sys DRAM or
AT Bus.

cont’d
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Advanced Chipset Setup Options, Continued

Auto-Configuration

If this option is enabled, the following Advanced Chipset Setup
options are automatically configured. The settings are Enabled or
Disabled.

CAS Width in Read Cycle, Register 0Bh, Bits 3-2,
ADS Delay, Register 1Ah, Bit 7,

Register 01h, Bits 7-0,

Register 04h, Bits 7-4,

Register 0Bh, Bits 7-4, 1-0,

Register 12h, Bits 7-4,

Register 18h, Bits 7-0, and

Register 1Ah, Bits 6-3, 1-0.

AT Bus Clock Source

This option sets the source for the AT Bus clock. AUTOSYNC sets a
value based on the CPU clock speed. The settings are 14.3 MHz,
SCLK/1, SCLK/1.5, SCLK/2, SCLK/2.5, SCLK/3, SCLK/4, SCLK/5, 16.0
MHz, or AUTOSYNC.

AT Bus 32 Bit Command Delay

This option sets the command delay for 32-bit operations on the AT
bus. The settings are 0, 1, 2, or 3 cycles.

AT Bus 16 Bit Command Delay

This option sets the number of delays inserted before 16-bit operations
on the AT bus. The settings are 0, 1, 2, or 3 cycles.

AT Bus 8 Bit Command Delay

This option sets the number of delays inserted before 16-bit operations
on the AT bus. The settings are 0, 1, 2, or 3 cycles.
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Advanced Chipset Setup Options, Continued

AT Bus Address Hold Time

This option provides extra access time for an AT adapter card to
improve reliability. The settings are Enabled or Disabled.

AT Bus I/O Command Delay

This option sets the command delay for I/O operations on the AT bus.
The settings are 0 W/S, 1 W/S, 2 W/S, or 3 W/S.

AT Bus 32 Bit Wait States

This option sets the number of wait states inserted before 32-bit
operations on the AT bus. The settings are 0 W/S, 1 W/S, 2 W/S, or 3
W/S.

AT Bus 16 Bit Wait States

This option sets the number of wait states inserted before 16-bit
operations on the AT bus. The settings are 0 W/S, 1 W/S, 2 W/S, or 3
W/S.

AT Bus 8 Bit Wait States

This option sets the number of wait states inserted before 8-bit
operations on the AT bus. The settings are 2 W/S, 3 W/S, 4 W/S, or 5
Wy/S.

AT Clock Frequency Select

This option sets the source for the AT Clock. The settings are usually
CLK2IN/2, CLK2IN/3, CLK2IN/4, CLK2IN/5, CLK2IN/6, CLK2IN/8, or
CLK2IN/10.

cont’d
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Advanced Chipset Setup Options, Continued

ATCLK Stretch

When enabled, the duty cycle of ATCLK is increased temporarily to
avoid a synchronization penalty in order to maximize performance.
The settings are Disabled or Enabled.

AT Cycle Between I/O Cycles
Back to Back I/O

I/O Recovery Time

I/O Recovery Select

Sets the number of wait states, delays, or BCLK cycles added by the
hardware when two or more consecutive I/O operations occur. The
BIOS Setup and Power-On default (two wait states) usually assures
proper operation of most adapter cards. If a slower adapter card is
installed, the number of wait states can be increased. If only high
speed adapter cards are used, the number of wait states can be
decreased (but always set at least 2 wait states). The valid settings are
1 through F.

BCLK Stretch

Enabling this option improves system performance. BCLK (ISA and
EISA Bus Clock) stretching allows the EISA Bus Controller (EBC) to
drive the START# signal active without waiting for the next rising
edge for BCLK. BCLK is then stretched to allow START# to meet the
required pulse width. The settings are Enabled or Disabled.
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Advanced Chipset Setup Options, Continued

BIOS Shadow Segments

The following table lists the effect of each setting:

Setting Description
Disabled No System BIOS Shadow
F 64 KB System BIOS Shadow
F+E 128 KB System BIOS Shadow
F+C 64 KB System BIOS Shadow + 64 KB Video Shadow
F+E+D+C 128 KB System BIOS Shadow + 128 KB Video Shadow

Cacheable Region

This option defines an area in memory whose contents are cacheable.
The settings are 4 MB through 64 MB in 4 MB increments, 128 MB, or
256 MB.

Cache Burst Read Cycle (Cache Read Cycle) (486 Cache Burst Cycle)

This option sets the secondary cache memory read burst cycle in 486-
based systems. The settings are usually 3-1-1-1, 2-1-1-1, 3-2-2-2, or 2-2-
2-2.

Cache Burst Wait State

This option sets the number of wait states inserted before burst mode
cache memory operations. The settings are 0 W/S or 1 W/S.

Cache Early Write Enable

This option enables a hardware circuit that writes data/code to cache
memory faster. The settings are Enabled or Disabled.

cont’d
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Advanced Chipset Setup Options, Continued

Cache Read Cycle

This option sets the secondary cache memory read burst cycle in 486-
based systems. The settings are 2-1-1-1, 2-2-2-2, 3-1-1-1, or 3-2-2-2.

Cache Read Wait State

This option sets the number of wait states inserted before cache
memory read operations. In 486-based systems, the settings are 0 W/S
or 1 W/S. In 386-based systems, additional wait states may be added.

Cache Write Wait State

This option sets the number of wait states inserted before cache
memory write operations. In 486-based systems, the settings are 0 W/S
or 1 W/S. In 386-based systems, additional wait states may be added.

Cacheable RAM Address Range

This option sets the maximum range for which memory is cacheable.
All memory above this address is noncacheable. The settings are 1 MB,
2 MB, 3 MB, 4 MB, 5 MB, 6 MB, 7 MB, 8 MB, 9 MB, 10 MB, 11 MB, 12
MB, 13 MB, 14 MB, 15 MB, or 16 MB.

CAS Precharge

This option sets the length of the CAS precharge cycle. The settings are
usually 1 CLK or 2 CLKs.

CAS Delay

The CAS delay is the length of time that the CAS signal is delayed
before the CAS signal becomes active. The settings are 0 CLK or 0.5
CLK.
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Advanced Chipset Setup Options, Continued

CAS Read Delay

The CAS read delay is the length of time that the CAS signal is
delayed before memory read activities. The settings are 0 CLK or 1
CLK.

CAS Pulse Width

This option sets the CAS pulse width. The CAS pulse width is the
length of time during which the CAS pulse should be active. The
settings are 3 CLK2 or 2 CLK2.

Command Delay, 8-Bit Cycle

This option adds an extra command delay for 8- and 16-bit I/O and 8-
bit memory cycles. The settings are No or Yes.

Command Delay, 16-Bit Cycle

This option adds an extra command delay for 16-bit memory cycles.
The settings are No or Yes.

Concurrent Refresh

This option enables concurrent refresh, a method of refreshing system
memory without holding the CPU. Memory refresh can be either AT
classic or concurrent, which shortens the delay built into the AT-
compatible refresh cycle. The settings are Enabled or Disabled.

Coprocessor Wait States

This option sets the number of wait states inserted before coprocessor
operations. The settings are usually 0 W/S or 1 W/S.

cont’d
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Advanced Chipset Setup Options, Continued

Coupled Refresh Mode

When enabled, this option couples the refresh mode for onboard and
offboard memory. The settings are Enabled or Disabled. The defaults are
Enabled.

CPU Address Pipeline Mode

When enabled, this option enables the use of the CPU address
pipelining feature. The settings are Enabled or Disabled.

CPU Time-Slice Priority

CPU Time-Slice Priority is the number of BCLKs the Integrated System
Peripheral waits between a HOLD request input (from DMA, a bus
master, or other device) and a HOLD request to the CPU.

A higher number allows the CPU to continue running a little longer
before it is placed in HOLD. The settings are 0 through 1F.

CRD Generation

This option permits the use of slower SRAMs by generating the CRDO-
and CRDI- signals earlier. The settings are T2/4, CLK2/4-4, CLK2/2-2, or
CLK2/2.

Cycle Early Start

Enabling this option allows the cycle to begin % cycle earlier to
provide extra access time. The settings are Enabled or Disabled.

Decoupled Refresh

When this option is enabled, hardware circuitry that makes the system
DRAM memory refresh function asynchronous with the CPU cycle is
enabled. The settings are Enabled or Disabled.
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Advanced Chipset Setup Options, Continued

DMA CAS Timing Delay

When enabled, CAS is delayed by 1 T-state. If disabled, CAS is not
delayed. The settings are Enabled or Disabled.

DMA Clock

This option sets the source for the DMA clock. The settings are SCLK/2
or SCLK.

DMAMEMR Assertion Delay

If disabled, the assertion of the DMAMEMR signal is not delayed. If
enabled, the assertion of this signal is delayed.

DMA Fast Sample

The BIOS automatically disables this option if the 80486 CPU clock
speed is 20 MHz or less. The BIOS automatically enables this option if
the system speed is 25 MHz or greater. The settings are Enabled or
Disabled.

DRAM RAS Precharge T-Cycles

2.5 T or 3.5 T cycles may be assured for DRAM RAS precharge time.
The settings are 2.5 T or 3.5 T.

DRAM State Machine select

This option selects whether the cache controller is to be included in the
state machine cycle. The settings are Cache or No Cache.

cont’d
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Advanced Chipset Setup Options, Continued

Drive Current

This option sets the amount of current needed to drive the memory
line. The settings are 150 pF, 300 pF, 450 pF, or 600 pF of memory line
capacitance.

Early READY Enable

When enabled, the READY signal is generated early. The settings are
Enabled or Disabled.

EISA BCLK

This option sets the source for the EISA bus clock. The settings are
usually CLK2, CLK2/2, CLK2/2.56, CLK2/3, CLK2/4, CLK2/5, or CLK2/6.

EMS & Relocation Wait State

This option inserts additional wait states in the EMS and relocation
memory cycles. The settings are EMS+Rel, EMS Only, Rel Only, or
None.

EMS+Rel adds an additional wait state to both the EMS and the
relocation memory cycles, a total of two wait states for each cycle.
EMS Only adds an additional wait state to the EMS memory cycle (a
total of two wait states) and none to the relocation memory cycle. Rel
Only adds an additional wait state to the relocation memory cycle (a
total of two wait states) and none to the EMS memory cycle. None
adds no additional wait states to either cycle.
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Advanced Chipset Setup Options, Continued

EMS Base Address Pages 0-3

This option sets the base addresses for EMS pages. The settings are
usually the values in the first column below.

Setting Page 0 Page 1 Page 2 Page 3
C0-CC000 C0000 C4000 C8000 CC000
C4-D000 C4000 C8000 CCO000 D0000
C8-D400 C8000 CC000 D0000 D4000
CC-D800 CC000 D0000 D4000 D8000
D0-DC00 D0000 D4000 D8000 DCO000
D4-E000 D4000 D8000 DCO000 E0000
D8-E400 D8000 DCO000 EC000 E4000
DC-E800 DC000 E0000 EA000 E8000
E0-EC00 E0000 EA000 E8000 EC000

EMS Page Registers

This option sets the base address for the EMS page registers.

Setting Page Register
EMS 0 0208h, 0209h, and 020Ah
EMS 1 0218h, 0219h, and 021Ah

EMS Page Reg I/O Address (hex)

This option sets the base address for the EMS page register 1/O ports.
The settings are 208/209, 218/219, 258/259, 268/269, 2A8/2A9, 2B8/2B9, or
2E8/2E9.

EMS Page Register Map

This option sets the map for the EMS page register. The settings are

Map 0 or Map 1. Map 0 maps the page registers to Cxxxxh, Dxxxxh, or

Exxxxh. Map 1 maps the page registers to Axxxxh, Bxxxxh, or Fxxxxh.
cont'd
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Advanced Chipset Setup Options, Continued

Extended DMA Memory Read

The settings are Disabled (delay the -MEMR signal one clock cycle after
the -IOW signal) or Enabled (start -MEMR at the same time as -IOW).

Extended I/O Decode

When enabled, more than 10 address lines (A9-A0) are used for I/0
addressing. The settings are Enabled or Disabled.

Ext. Parity Error Input

When enabled, bit 8 of the cache tag is used to generate parity and
normal operations are disabled. The settings are Enabled or Disabled.

Fast BUS CLK Divider

This option sets the BUSCLK divider to establish the Fast BUSCLK
speed. The settings are /2, /4, /6, or /8. If BUSOSC is not connected,
TCLK/2 is divided, but the settings change, as shown below.

Setting if BUSOSC If TCLK/2
12 /4
/4 /6
16 /8
/8 n2

Fast Decode Enable

When enabled, this option speeds DRAM access in systems running at
20 or 25 MHz. The settings are Enabled or Disabled.

68 Programmer’s Guide to the AMIBIOS
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Fast Keyboard Reset

The settings are Slow (the BIOS waits for a HALT instruction after a
keyboard reset command) or Fast (it does not wait).

Fast 1/O Speed Option

When using offboard memory and peripherals, this option can be
disabled to slow the system clock to 8 MHz. The settings are Enabled
or Disabled.

Fast Reset Control

When enabled, a HLT instruction is required before CPURST can be
generated. The settings are Enabled or Disabled.

First Serial Port Address

This option enables serial port 1 on the motherboard, if installed. The
settings are any valid 1/O port address, usually 3F8h, 3E8h, 2F8h, or
2E8h.

GA20 Line After System Boot

Gate A20 on the keyboard controller controls switching between real
and protected mode. Some operating environments and operating
systems such as OS/2, Microsoft Windows, and Novell NetWare
change address modes frequently. If the Gate A20 hardware has timing
problems, software may not run properly. Enable this option when
using the above operating systems.

Hidden Refresh

Hidden refresh is a special hardware circuit that allows memory
refresh to occur without holding the CPU. The settings are Enabled or
Disabled. If enabled, the Hidden Refresh feature must be supported by
the type of system memory used in the system.

cont’d
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Interleave Type

This option defines the boundary that memory interleave operates on
for Memory Bank B. Select 0 to set interleave on a word boundary.
Choose 1 to set interleave on a block boundary. The settings are 0 or 1.

Internal/External Cache

This option enables both the internal cache of the 80486 processor and
the cache memory on the motherboard. The settings are:

Setting Description

Disabled the 80486 internal cache and the system cache memory are both disabled.

Internal Only the internal cache on the 80486 is disabled.

Both All cache is enabled.

Internal MUX Clock Source

Selecting AUTOSYNC causes the BIOS to set the Internal MUX Clock
Source option based on the CPU clock speed. The settings are 14.3
MHz, SCLK/1, SCLK/2, SCLK/3, SCLK/4, SCLK/5, 16.0 MHz, or
AUTOSYNC.

IOR/IOW Wait States

This option sets the number of wait states inserted before I/O read
and write commands. The settings are 1 W/S, 2 W/S, 3 W/S, or 4 W/S.

Keyboard Frequency Select
KBCLK Select

These options set the source for the keyboard clock. The settings are
usually 7.0MHz or BUSCLK.
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Advanced Chipset Setup Options, Continued

Keyboard Reset Control

If this option is enabled, the HALT instruction must be executed before
the SYSC generates CPURST from the keyboard reset. The settings are
Enabled or Disabled. If the system does not reset in any situation or
configuration, you may have to disable this option.

Local Bus Ready

The settings are SYNC (the system is using a synchronous Local Bus
Ready signal) or ASYNC (the system is using an asynchronous Local
Bus Ready signal.

Local Memory Access, Block-1

This option specifies if the Block-1 memory area is accessed by local
memory or the AT Bus. The settings are Yes (access to the memory
area defined in Block-1 is directed to local DRAM) or No (access to the
memory area defined in Block-1 is directed to nonlocal memory).

Late -RAS Mode

This option controls the generation of RAS signals during DRAM
cycles. Late -RAS Mode permits the use of slower Tag RAM. The
Settings are Enabled or Disabled.

Local Memory Access, Block 1

This option specifies if memory accesses to the Block 1 memory area
are to a local memory or to the AT bus. Block 1 is defined in Non-
Cacheable Block-1 Size and Non-Cacheable Block-1 Base. The settings are
Yes (local Memory) or No (AT Bus).

cont’d
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Local READY Delay

When enabled, a delay is inserted to generate the RDY# signal output.
If disabled, RDY# output is not generated. The settings are Enabled or
Disabled.

Local Ready Synchronized

When this option is enabled, the READY signal from the VL-Bus local
bus is synchronized with the CPU READY signal. The settings are
Enabled or Disabled.

Low CPU Clock Speed

This option sets the source of the Low CPU clock speed (there are two
speeds in an AMIBIOS: Low and High). The settings are usually CXIN,
CXIN/2, CXIN/4, or CXIN/8.

Memory addr. delay from RAS

This option sets the length of time that RAS is delayed after the
memory address has been found. The settings are 0 CLK or 0.5 CLK.

Memory Read Wait State

This option sets the number of wait states inserted before system
memory read operations. In 486-based systems, the settings are usually
0 W/S, 1 WS, or 2 W/S. Additional wait states are often added in 386-
based systems.

Memory Write Wait State

This option sets the number of wait states inserted before system
memory write operations. In 486-based systems, the settings are
usually 0 W/S, 1 W/S, 2 W/S, or 3 W/S. Additional wait states are often
added in 386-based systems.
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Middle BIOS (Below 16 MB)

Enable this option to execute some older applications. When enabled,
the System BIOS appears at the 128 KB BIOS boundary (E000h).
Residing at the E000 — EFFFh memory segment permits the BIOS to
address up to 16 MB of main memory. Systems with more than 16 MB
of main memory will not be able to access memory above 16 MB if this
option is enabled. The settings are Enabled or Disabled.

Multiple ALE Enable

If this option is enabled, the SYNC signal activates multiple ALE
signals instead of single ALEs during the bus conversion cycle. The
settings are Enabled or Disabled.

Non-Cacheable Blockx Base

This option sets the start (or base address) of a region of memory in
which cache is disabled. Generally, the setting of this option must
change in increments equal to the corresponding Non-Cacheable
Blockx Size setting. The settings are 0 KB, 64 KB, 128 KB, 512 KB, 1 MB,
or 2 MB.

Non-Cacheable Blockx Size

Thi$ option sets the size of a region of memory in which cache is
disabled. The settings are 0 KB — 1024 KB.

Non-Cacheable Boundary > 1M

The memory above this boundary is not cached by the external cache
controller. The boundary must be specified in 16 KB (400h) increments.
The settings are any memory address on a 16 KB boundary between 4000h
and FFCOOOh.

cont’d

Chapter 4 Hi-Flex AMIBIOS Setup 73



Advanced Chipset Setup Options, Continued

Non-Cacheable Bound. Start

The memory from this start address to the Non-Cacheable Boundary
End is not cached by the external cache controller. The settings are any
memory address on a 16 KB boundary between 4000h and FFC00Oh.

Non-Cacheable Bound. End

The memory from the Non-Cacheable Boundary Start to this address is
not cached by the external cache controller. The settings are any
memory address on a 16 KB boundary between 4000h and FFCO0Oh.

NMI Power Failure Warning

This option enables the warning signal when NMI power fails. The
settings are Enabled or Disabled.

On Board Floppy Controller

Enable this option to use the onboard floppy controller. The settings
are Enabled or Disabled.

On Board IDE Controller

Enable this option to use the onboard IDE hard disk drive controller.
The settings are Enabled or Disabled.

Page Mode

Page mode permits 0 wait state operation on system memory, resulting
in faster system RAM performance. DRAM chips must support page
mode in order to use this option. The settings are Enabled or Disabled.

Parallel Port Address

This option enables the parallel port on the motherboard, if installed.
The settings are any valid 1/O port address.
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Advanced Chipset Setup Options, Continued

POST Write

If the motherboard has four 245 transceivers between the D and MD
bus (often used with external cache memory), the BIOS enables the
POST Write buffer option in chipset register 04h bit 7. The number of
wait states for the POST write buffer are set automatically if Auto-
configuration is enabled or the BIOS uses the Power-On default value. If
POST write buffers are not implemented on the motherboard, this option
cannot be used. This option should be used only by OEMs. It should not be
made available to end users. The settings are Enabled or Disabled.

Programming Option

The settings are Auto or Manual. When set to Auto, the BIOS
automatically detects all adapter cards installed in the system and
configures the onboard ports accordingly. If Manual is selected, the
settings selected by the end user in AMIBIOS Setup are used.

RAS* Timeout Counter

If the system is not utilizing page mode/interleave memory methods,
the RAS* timeout counter can be disabled. The settings are Enabled or
Disabled.

RAS Precharge Time

This option sets the RAS precharge time. The RAS Precharge Time is
the amount of time required for the RAS signal to stabilize when
memory access shifts from one page to another. The settings are 6
CLK2 or 4 CLK2.

cont’d
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RAS to CAS Delay

RAS to CAS Delay is the delay between CAS (column address strobe)
signal and the RAS (row address strobe) signal after the RAS signal
has stabilized. The settings are 3 SYSCLK, 2 SYSCLK, or 1 SYSCLK.

RC Emulation

When enabled, this option enables the Reset Computer feature, which
emulates the keyboard reset. The settings are Enabled or Disabled.

Relocated 256 KB Cacheable

If the memory between 640 KB and 1 MB (relocatable 384 KB) is
remapped to extended memory (above 1 MB), it can also be cached.
The settings are Yes or No.

Remap Memory

1. If enabled, the 256K memory segment from A0000h — BFFFFh
and D0000h — EFFFFh are remapped to the top of conventional
or extended memory. This option is automatically disabled if
more than 12 MB of DRAM is installed on the motherboard.
The settings are Enabled or Disabled.

2. If enabled, the BIOS remaps the 384 KB of memory from
A0000h - FFFFFh to the top of conventional or extended
memory. If the CPU clock is greater than 33 MHz, this option
is automatically disabled. Any RAM used as shadow RAM is
not remapped. Because of the 128K granularity of this option,
shadowing may limit the amount of memory that is remapped.
The settings are Enabled or Disabled.
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Second Serial Port Address

This option enables serial port 2 (if installed) on the motherboard and
sets the serial port base address. The settings are any valid 1/O port
address.

Single ALE Enable

If enabled, SYSC activates Single ALEs instead of multiple ALEs
during the bus conversion cycle. The settings are Yes or No.

Slow BUS CLK Divider

This option sets the BUSOSC divider to establish the Slow BUSCLK
speed. The settings are /2, /4, /6, or /8. If BUSOSC is not connected,
TCLK/2 is divided, but the settings change, as shown below:

Setting if BUSOSC Setting if TCLK/2
2 /4
4 /6
/6 /8
/8 /12

Slow Refresh

Slow Refresh is four times slower (about once every 63 wseconds) than
the normal refresh rate (about once every 15.8 pseconds). Slowing the
memory refresh allows the CPU to execute more instructions instead
of having to refresh memory every 15.8 pseconds. The settings are
Enabled or Disabled.

cont’d
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Slow Memory Refresh Divider

This option sets the source for the slow memory refresh circuit.

Setting Value
CLKIN 15.8 us (Standard)
CLKIN/2 30 us
CLKIN/4 60 us
CLKIN/8 120 us

Staggered Refresh

This option staggers memory refresh between memory banks to
decrease memory access time. The settings are Enabled or Disabled. If
enabled, the Staggered Refresh feature must be supported in the type
of memory used in the system.

System Shadow RAM Cacheable

This option enables caching of the memory segment from F0000h-
FEFFFh. The settings are No or Yes.
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Advanced Chipset Setup Options, Continued

Turbo Memory Settings

Disabled sets the following memory timings and wait state-related
options to the Power-On Defaults (the slowest settings):

Hidden Refresh,
Staggered Refresh,

CAS Active Time (Reads),
CAS Active Time (Writes),
CAS Delays (Reads),

CAS Delays (Writes),
CAS Burst Delay,

CAS Precharge,

CAS Hold on RAS,

RAS Precharge,

RAS Active (Reads),

RAS Active (Writes), and
RAS Delay.

If Manual is selected, the BIOS uses the Power-On Default settings
selected by the OEM in AMIBCP to permanently set all Advanced
Chipset Setup options. If Auto is selected, the BIOS determines the
CPU clock frequency and programs the timing settings to optimal
values. These values will be different, depending on whether the CPU
clock frequency is 25, 33, or 40 MHz. The settings are Disabled, Auto, or
Manual.

Video BIOS Area Cacheable

If enabled, the video BIOS shadow RAM area can be cached, which
speeds video performance. However, you must be certain that no
program will write to the video BIOS area when this option is enabled
(Yes is chosen). This option may be enabled only when Video BIOS
Shadow is enabled in Advanced CMOS Setup. The settings are Yes or
No.

cont’d
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Video Shadow RAM Cacheable

This option enables caching of the memory segment from C0000h —
C7FFFh. However, you must be certain that no program will write to
the video BIOS area when this option is enabled (Yes is chosen). The
settings are Yes or No.
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Section 5

Power Management Setup

The Power Management AMIBIOS Setup screen includes options that
control power management and power conservation features. A
sample power management BIOS Setup screen is shown below:

BIOS SETUP PROGRAM — POWER MANAGEMENT SETUP
(C) 1993 American Megatrends Inc. All rights reserved

LCD Power Down Timeout : 1 min.
Hard Disk Idle Timeout : 1 min.

Sleep Mode Timeout : Disabled
Suspend Timeout t+ 1 min.

Manual Suspend Mode : Disabled
Hot Key Power Down : Disabled
: Disabled
: Disabled

Software Power Down Mode
Low Battery Power Warning

IESC:Exit t—=le—:Sel (Ctrl)Pu/Pd:Modify Fl:Help F2:Color | ===,
|F5:01d Values F6:BIOS Setup Defaults F7:Power-On Defaults| e

Power Management Setup Options

LCD Power Down Timeout

The LCD and back light are turned off at the end of the selected
timeout period if the system does not find any external activities (such
as keyboard activity). Shadowing cannot be disabled if a setting other
than Disabled is chosen. The settings are Disabled, 1 min., 2 min., 3 min.,
4 min., 5 min., 6 min., 7 min., 8 min., 9 min., 10 min., 11 min., 12 min., 13
min., 14 min., 15 min., 16 min., 17 min., 18 min., 19 min., 20 min., or
Reserved.

Hard Disk Idle Timeout

The hard disk is set to power save mode at the end of the selected
timeout period if not accessed. Shadowing cannot be disabled if a
setting other than Disabled is chosen. The settings are Disabled, 1 min., 2
min., 3 min., 4 min., 5 min., 6 min., 7 min., 8 min., 9 min., 10 min., 11
min., 12 min., 13 min., 14 min., 15 min., 16 min., 17 min., 18 min., 19
min., 20 min., or Reserved.

cont’d
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Sleep Mode Timeout

Sleep Mode is entered at the end of the selected timeout period if no
external activities (such as keyboard activity) occur. Shadowing cannot
be disabled if a setting other than Disabled is chosen. The settings are
Disabled, 1 min., 2 min., 3 min., 4 min., 5 min., 6 min., 7 min., 8 min., 9
min., 10 min., or Reserved.

Suspend Timeout

The system is suspended at the end of the selected timeout period if
no external activities (such as keyboard activity) occurs. Shadowing
cannot be disabled if a setting other than Disabled is chosen. The
settings are Disabled, one minute increments from 1 min. through 30 min.,
or Reserved.

Manual Suspend Timeout

The system is suspended via an external switch. Shadowing cannot be
disabled if a setting other than Disabled is chosen. The settings are
Disabled or Enabled.

Hot Key Power Down

The system state is changed when CTRL ALT ENTER is pressed if
enabled. Shadowing cannot be disabled if the setting is not Disabled.
The settings are Disabled, Sleep, or Suspend. Sleep puts the system in
Sleep Mode when the hot key is pressed. Suspend puts the system in
Suspend Mode when the hot key is pressed.

Low Battery Power Warning

The system issues warnings if low power conditions occur. Shadowing
cannot be disabled if a setting other than Disabled is chosen. The
settings are Beep (the system beeps 4 times every minute), Sleep (the
system beeps 4 times every minute, then enters Sleep Mode), or
Suspend (the system beeps 4 times every minute and the initiates a
Suspend state).

82 Programmer's Guide to the AMIBIOS



Power Management Setup Options, Continued

Relax Mode Timeout

The BIOS enters Relax Mode from Full On Mode after the timeout
period set in this option. Relax mode saves power even during user
keyboard activity. The settings are Disabled, %z sec, %2 sec, 1 sec, or 2 sec.

Nap Mode Timeout

The BIOS enters Nap Mode from Relax Mode after the timeout period
set in this option. Nap Mode provides considerable power savings
because it turns off the LCD backlight and waits for any external user
activity. The settings are Disabled or 1 minute intervals from 1 - 15
minutes.

Trance Mode Timeout

Trance mode provides DRAM refresh power only and the CPU runs at
its lowest clock setting. Static CPUs actually stop. The settings are
Disabled or 1 minute intervals from 1 — 20 minutes.

Manual Trance Mode

The OPTi 82C461 chipset allows the user to switch the system to
Trance Mode via an external switch. This option enables the external
switch. The settings are Enabled or Disabled.

Software Power Down

Any application software can initiate any power down state by issuing
a Software Power Management Interrupt (SPMI) — INT 77h in the
AMIBIOS. The settings are Disabled, Relax, Nap, or Trance. If Trance is
set, the external switch must be used to resume normal operation and
the Manual Trance Mode option setting (see above) must be Enabled.
cont’d
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CPU Type

Specifies the type of CPU. If a Dynamic CPU, the CPU runs at the
lowest clock rate in Trance Mode. If a Static CPU, the CPU shuts down
during Trance Mode.

Keyboard Sentinel

The BIOS keeps a keyboard activity timeout counter. If the value in the
counter is reached before any keyboard activity, the system enters
Trance Mode. If enabled, any keyboard access restarts the counter. The
settings are Enabled or Disabled.

LCD Sentinel

The BIOS keeps an LCD timeout counter. If the value in the counter is
reached before any LCD activity takes place, the system enters Trance
Mode. If enabled, any LCD activity restarts the LCD timeout counter.
The settings are Enabled or Disabled.

Hard Disk Drive Sentinel

The BIOS keeps a hard disk drive timeout counter. If the value in the
counter is reached before any hard disk drive activity, the system
enters Trance Mode. If enabled, any hard drive activity restarts the
counter. The settings are Enabled or Disabled.

Serial/Parallel Port Sentinel

The BIOS keeps a serial/parallel port timeout counter. If the value in
this counter is reached before any port activity takes place, the system
enters Trance Mode. If enabled, any port activity restarts the timeout
counter. The settings are Enabled or Disabled.

Auto Manager

Sets optimum default values for all Power Management Setup options
for maximum battery life. All user settings will be overridden. The
settings are Enabled or Disabled.
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Section 6

Peripheral Management Setup

The Peripheral Management Setup screen includes options that must
be configured appropriately for proper operation of a system that uses
an external peripheral controller, such as a Chips and Technologies
82C710, 82C711, or 82C712, VLSI 82C106 or 82C107, Intel 82341, or
National Semiconductor 87C310 or 87C311.

This BIOS Setup screen appears only in AMIBIOS dated 12/91 or later.
This screen is configured by the OEM via AMIBCP. A sample
Peripheral Management Setup screen is shown below. The options for
this screen are described in the following pages. Peripheral
Management Setup on your system may be entirely different than the
following:

BIOS SETUP PROGRAM — PERIPHERAL MANAGEMENT SETUP
(C) 1993 American Megatrends Inc. All rights reserved

Programming Option : Auto

On-Board Floppy Drive : Enabled
on-Board IDE Drive t Enabled
First Serial Port Address : Disabled
Second Serial Port Address: Disabled

Parallel Port Address : Disabled
IRQ Active State : High
Parallel Port Mode : Normal

IBSC:Exit t-sle-:Sel (Ctrl)Pu/Pd:Modify Fl:Help F2:Color | Ermy
F5:01d Values F6:BIOS Setup Defaults F7:Power-On Defaults| =====

Peripheral Management Setup Options

On Board Floppy Drive

This option enables the use of the floppy drive controller on the
motherboard, if installed. The settings are Enabled or Disabled.

cont’d
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On Board IDE Drive

This option enables the use of the IDE controller on the motherboard,
if installed. The settings are Enabled or Disabled.

First Serial Port Address

This option enables the use of serial port 1 on the motherboard, if
installed. The settings are Enabled or Disabled.

Second Serial Port Address

This option enables the use of serial port 2 on the motherboard, if
installed. The settings are Enabled or Disabled.

Parallel Port Address

This option enables the use of the parallel port on the motherboard, if
installed. The settings are Enabled or Disabled.

IRQ Active State

This option selects IRQ active low or high.

Parallel Port Mode

Extended parallel mode allows the parallel port to send and receive.
The settings are Extended or Normal.
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Programming Option

The settings are Auto or Manual. When set to Auto, the BIOS
automatically detects all adapter cards installed in the system and
configures the onboard I/0O (serial ports, parallel ports, floppy
controllers, and IDE controller) automatically. All other Peripheral
Management Setup option settings are ignored. Any serial port,
parallel port, floppy controller, or IDE controller on an adapter card in
an expansion slot is configured before onboard 1/0. If Auto is selected,
the BIOS also attempts to avoid IRQ conflicts.

If the offboard serial ports are configured to specific starting I/O ports
via jumper settings, the BIOS will configure the onboard serial ports to
avoid conflicts. For example, if the default serial port starting I/O
ports (serial portl - 3F8h, serial port2 - 2F8h, serial port3 - 3E8h, serial
port4 - 2E8h) are used, the following serial port configurations are
possible:

If there are... the ports are and the two onboard
configured as... serial ports are
configured as...

two offboard serial 3E8h and 2F8h « 3E8h and 2E8h
ports

two offboard serial 3F8h and 3E8h 3F8h and Disabled
ports

one offboard serial 2F8h 3F8h and Disabled
port

one offboard serial 3F8h 2F8h and Disabled

If Manual is selected, the settings chosen by the end user in Peripheral
Management Setup apply.

AMIBIOS reports any I/0O conflicts after displaying the BIOS
Configuration Summary Screen, but only if Manual is chosen.

cont’d
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Serial Ports 1 & 2 Addresses

This option enables serial port 1 and 2 on the motherboard (if
installed).

Settings
Dis, Dis
3F8, 2F8
Dis, 2F8
3F8, Dis
2F8, 3F8
Dis, 3F8
2F8, Dis

The Power-On default must not be changed.

Mouse Port Address

The settings are Enabled or Disabled. If enabled, the keychord CTRL
PGUP increments the mouse port address by 40h and CTRL PGDN
decrements the mouse port address by 40h.

Mouse IRQ Active State

The settings are High or Low.

Floppy IRQ Active State

The settings are High or Low.

Parallel IRQ Active State

The settings are High or Low.

Serial IRQ Active State

The settings are High or Low.
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Section 7

AMIBIOS Password Support

The Hi-Flex AMIBIOS Setup has an optional password feature. The
system can be configured so you must enter a password every time the
system boots, or when an attempt is made to enter Setup. The
Password Check Setup option is described on page 53.

Changing a Password

Enable Password Checking to change the password. The password (1 - 6
characters) is stored in CMOS RAM. To change a password:

Step Action
1 Select the Change Password option from the main Setup screen and
press ENTER.
2 Enter a password or press ENTER to select the password function. The

typed characters do not display. The default password can be changed
by the OEM via AMIBCP. AMIBIOS manufactured after 12/91 do not
have a default password. The default for older AMIBIOS is AMI.

3 After the current password has been correctly typed, you are prompted
to retype it.

4 If the password confirmation is incorrect, an error message appears.
Retype the correct password.

5 If the new password confirmation is entered without error, press ESC to
return to the Main Setup menu.

cont’d
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Password Storage

The password is stored in CMOS RAM after Setup completes. The next
time the system boots, you must enter the password.

Password Option Control Prompt

When and if the password prompt appears depends on the options
chosen in Advanced CMOS Setup.

Setup Password Option Action
Always The prompt appears each time the system is powered on.
Setup The prompt does not appear when the system is powered on,
but appears each time Setup is run.

Remember the Password

You must enter the new password when the password prompt appears
and then press ENTER. You can use the default password if CMOS
RAM is corrupted.

You should keep a record of the new password every time the
password is changed. If you forget the password and password
protection is enabled, the only way to boot the system is to disable
CMOS RAM by removing the battery for at least 20 minutes, replacing
it, rebooting, and reconfiguring the system.

If the motherboard in your system has a CMOS Drain jumper, you
may be able to quickly drain CMOS power by temporarily changing a
jumper setting.
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Section 8

Hard Disk Utility

AMIBIOS includes three hard disk utilities:

Utility Purpose Turn to
Hard Disk Format Performs a low-level format of the Page 93
hard drive(s). Read the system or hard
disk drive documentation to find out if
the hard disk has been preformatted.
Auto Interleave Determines the optimum interleave Page 95

factor and then performs a low-level
format of the hard disk drive.

Media Analysis

Analyzes each hard disk drive track to Page 96
determine whether it is usable. The
track is labeled bad if unusable.

The hard disk utility error messages are described on page 97.

These routines work on drives that use the MFM, RLL, ARLL, or ESDI
data recording techniques. They do not work on IDE or SCSI Disk Drives.

Warning

AMIBIOS Hard Disk Utilities destroy all hard disk data. Back up the
data on the hard disk before running this utility.
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When to Use AMIBIOS Hard Disk Utilities

When Conditions Run...
Installing a new The hard disk drive None
hard disk. manufacturer provides a list

of bad tracks, the system
documentation includes the
optimum interleave factor,
and the drive is

preformatted.
Installing a new You do not have a list of Media Analysis
hard disk. bad tracks.
Installing a new You do not know the Auto Interleave
hard disk. optimum interleave factor.
Installing a new The drive is not formatted. Hard Disk Format
hard disk.
Installing a used N/A All Hard Disk Utilities

hard disk drive.

When Hard Disk Diagnostics is selected, the following screen appears:

AMIBIOS SETUP PROGRAM — HARD DISK DIAGNOSTICS
(C) 1992 American Megatrends, Inc. All rights reserved.

Cyln Head UWPcom LZone Sect Size(in MB)
Hard Disk C: Type : 4@ 820 6 820 8z2e 17 q1
Hard Disk D: Type : Not Installed

Hard Disk Type can be changed from the STANDARD SETUP option in Main Menu

Hard Disk Format
Auto Interleave
Media Analysis

JESC:Exit  t+ie:Sel F2:Color|

Select an option and press ENTER.
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Hard Disk Format Utility

Warning
The Hard Disk Format utility destroys all hard
disk data. Back up the data on the hard disk
before running this utility.

This routine does not work on IDE or SCSI drives. Use Hard Disk
Format to integrate a new hard disk to the system, or to reformat a
used hard disk that has developed bad tracks as a result of aging or
poor handling. Select Media Analysis to find bad tracks. The following
screen appears when Hard Disk Format is selected.

AMIBIOS SETUP PROGRAM — HARD DISK DIAGNOSTICS
(C) 1992 American Megatrends, Inc. All rights reserved.

Cyln Head UWPcom LZone Sect Size(in MB)
Hard Disk C: Type : 40 820 6 820 820 17
Hard Disk D: Type : Not Installed

Hard Disk Format

Disk Drive (C/D) 7¢C
Disk Drive Type 7 48
Interleave (1-16) 73
Mark Bad Tracks (Y/N> 7 N
Proceed (Y/N) TN

|ESC:Exit  t+i¢:Sel]

Hard Disk Format Screen

cont'd
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Hard Disk Format Utility, Continued

Answer the questions on the screen. The first two questions are
already completed if only one hard disk drive was selected in
Standard CMOS Setup and the cursor is on Interleave. The Disk Drive
Type is read from CMOS RAM. The interleave factor can be selected
manually or determined by the Auto Interleave routine.

The hard disk drive manufacturer usually provides a list of bad tracks.
Enter these tracks. They are then labeled as bad to prevent data from
being stored on them. The following screen is displayed after entering
Y in Mark Bad Tracks, pressing ENTER, and selecting add, delete,
revise, or clear from the Bad Track Edit Menu:

AMIBIOS SETUP PROGRAM — HARD DISK DIAGNOSTICS
(C) 1992 American Megatrends, Inc. All rights reserved.

Cyln Head UWPcom LZone Sect SizeC(in MB)
Hard Disk C: Type : 48 8286 6 820 820 17 a1
Hard Disk D: Type : Not Installed

Hard Disk Format llead Track Eait Hanu" Bad Track # @

Disk Drive (C/D)
Disk Drive Type

? Add an Entry
7
Interleave (1-16) K
7T
?

c

40 Revise an Entry

3 Delete an Entry

Y Clear Bad Trk List

No. Cyln. Head

Mark Bad Tracks (Y/N)
Proceed (Y/N)

Enter Cylinder # : 8
Enter Head # :

|ESC:Exit  t+ie:Sel|

Type Y and press ENTER. A warning screen appears. Press any key to
continue.

Warning
Data on the hard drive will be irrevocably lost.
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Auto Interleave Utility

Warning
The Auto Interleave utility destroys hard disk
data. Back up the data on the hard disk before
running this utility.

The Auto Interleave utility calculates the optimum interleave factor
through trial and error by measuring the transfer rate for four different
interleave values. To determine the best interleave factor, the system
formats a portion of the hard disk for each transfer rate calculated. The
cylinders, heads, and sectors formatted for each value appears. The
Auto Interleave routine does not work on IDE or SCSI drives.

Select Auto Interleave on the main Hard Disk Utility Screen and press
ENTER. The following appears:

AMIBIOS SETUP PROGRAM — HARD DISK DIAGNOSTICS
(C) 1992 American Megatrends, Inc. All rights reserved.

Cyln Head UWPcom LZone Sect SizeC(in MB)
Hard Disk C: Type : 4@ 828 6 828 820 17 41
Hard Disk D: Type : Not Installed

Auto Interleave IBad Track Edit Menu Bad Track # B

Disk Drive (C/D) 7C Add an Entry No. Cyln. Head
Disk Drive Type 7 40 Revise an Entry

Mark Bad Tracks (Y/N) 7 ¥ Delete an Entry

Proceed (Y/N) 7 Clear Bad Trk List|

Enter Cylinder # : @
Enter Head # @

|ESC:Exit  t=i+:Sel|

The cursor is on Mark Bad Tracks. The default is N. To mark
additional bad tracks, type Y and press ENTER. After selecting options
from the Bad Tracks Edit Menu, press EsC. Type Y and press ENTER to
proceed with the Auto Interleave process. A warning screen appears.
Press ENTER to return to the main Hard Disk Utility screen. To
proceed, type Y and press ENTER.
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Media Analysis Utility

The Media Analysis utility performs a series of tests to locate bad or
damaged tracks on the hard disk as a result of aging or poor handling.
This utility locates all bad tracks and lists them in the Bad Track List
Box. Since this test writes to all cylinders and heads on the hard disk
to verify any bad tracks, the test requires several minutes to complete.
For best results, run this test in its entirety. Media Analysis does not
work on IDE or SCSI drives.

Select Media Analysis from the main Hard Disk Utility Menu and
press ENTER. The following screen appears:

AMIBIOS SETUP PROGRAM — HARD DISK DIAGNOSTICS
(C) 1992 American Megatrends, Inc. All rights reserved.

Cyln Head UWPcom LZone Sect Size(in MB)
Hard Disk C: Type : 40 820 6 8ze 82e 17 q1
Hard Disk D: Type : Not Installed

Media Analysis

Disk Drive (C/D)
Disk Drive Type
Interleave (1-16)
Proceed (Y/N)

R
zwsn

JESC:Exit  t+ie:Sel|

Media Analysis Screen

The cursor is on Proceed. The warning screen appears. Press ENTER to
stop. The main Hard Disk Utility screen appears. Type Y and press
ENTER to perform the hard disk drive analysis.
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Hard Disk Utility Error Messages

Initialization Errors

Message Explanation

No Hard Disk There is no hard disk drive in the system but Hard Disk

Installed Utility was selected.

FATAL ERROR Bad | No response from the hard disk, or the hard disk is not

Hard Disk repairable. Check all cable and power connections to the
hard disk.

Hard Disk Controller Error response from the reset command sent to the hard

Failure disk controller. The controller may not be seated
properly in the BUS slot.

C: (D:) Hard Disk The hard disk drive (C: or D:) is not responding to

Failure commands. Check power and cable connections to the
hard disk.

cont’d
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Hard Disk Utility Error Messages, Continued

Operation Errors

Message

Explanation

Address Mark Not
Found

The address mark (initial address) on the hard disk
could not be found.

Attachment Failed to
Respond

No response has been received from the hard disk drive.

Bad ECC on Disk
Read

When the hard disk drive utility writes to the disk, it
also calculates an ECC (Error Correction Code) value
for the data being written. This ECC value is written to
the drive and then read back. The value read back is
different from the one calculated.

Bad Sector Flag
Detected

An operation was performed on a sector that has been
flagged as bad.

Controller Has Failed

A diagnostic command issued to the controller failed.

Drive Not Ready

An operation on the hard disk drive has timed out. The
hard disk drive utility has waited beyond a preset
specified time limit.

Drive Parameter
Activity Failed

A reset command was sent to the controller followed by
drive parameters. Using these parameters, the controller

did not get a response from the hard disk. Make sure the
drive type is correct.

ECC Corrected Data
Error

The ECC value (explained above) read from the disk is
not the same value which was written to the disk. The
data is not correct. An attempt was made to correct the
data, but the ECC value is not corrected.

Requested Sector Not
Found

The requested sector could not be found.

Reset Failed

The reset command did not properly reset the hard disk.

Seek Operation
Failed

A seek command failed. A seek operation is the act of
finding a particular sector on the hard disk.

Undefined Error -
Command Aborted

An unidentifiable error condition occurred.

Write Fault on
Selected Drive

A write fault occurred during the write operation on the
hard disk drive.
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Chapter 5

System Memory

The following graphic depicts the layout of conventional memory in
ISA and EISA systems:

Conventional Memory

640K

BIOS Data 04FFh

Area (256 bytw) 0400h

BIOS Stack 03FFh

Area (256 bytes) 0400h

oK | Interrupt Vector 0zFFh
Table (768 bytes) 0000h
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System Memory, Continued

Upper memory is allocated as follows in ISA and EISA systems:

1024K

Upper Memory Blocks

High Mem% Gn e)droE 64K accessed [
s GOKD) 8 S S G
Network, or Desqview.
ISA System BIOS (64 KB) FFFFFh
FO000h
EISA System BIOS, EFFFFh
Network, or Adaptor ROMs
(64 KB) E0000h
Adaptor ROM (64 KB) DFFFFh
DO000h
Adaptar ROM (32 KB) C8FFFh
C8000h
EGA and VGA C7FFFh
Video BIOS (32 KB)
C0000h
32 KB Video Bugir BFFFFh
Jor QGA, EGA wlor;
and VGA wlor. B8000h
32 KB Videw Buffer B7FFFh EGA and VGA
for MDA, QGA Video B
monochrome, and VGA (128 KB)
monochrome. B000Oh
Video Memory AFFFFh
(64 KB)
A0000h A0000h

Extended and Expanded Memory

Extended Memory is the memory above 1 MB. This memory can be
used only by programs that operate in protected mode, such as
Microsoft Windows. Extended memory is memory that is made
available to DOS programs through an Expanded Memory Manager
(EMM) that uses a UMB to bank-switch data.
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Chapter 6

BIOS Data Area

The BIOS Data Area is created by the BIOS at location 000400h in

RAM when the computer is turned on. It is 256 bytes in length (000400
— 0004FFh), and contains information about the system environment.

This information can be accessed (it can even be changed) by any

program, not just the system BIOS.

Much of the operation of ISA and EISA computers is controlled by the
data in the BIOS Data Area, which is loaded by BIOS POST during the

boot process.

The following table lists the contents of all BIOS data area locations.

All addresses are offsets from 000400h.

Offset BIOS Description
Service
00h INT 14h Serial Port (COM) 1 — least significant byte.
01h INT 14h Serial Port (COM) 1 — most significant byte.
02h INT 14h Serial Port (COM) 2 — least significant byte.
03h INT 14h Serial Port (COM) 2 — most significant byte.
04h INT 14h Serial Port (COM) 3 — least significant byte.
05h INT 14h Serial Port (COM) 3 — most significant byte.
06h INT 14h Serial Port (COM) 4 — least significant byte.
07h INT 14h Serial Port (COM) 4 — most significant byte.
08h INT 17h Parallel Port (LPT) 1 — least significant byte.
0%h INT 17h Parallel Port (LPT) 1 — most significant byte.
0Ah INT 17h Parallel Port (LPT) 2 — least significant byte.
0Bh INT 17h Parallel Port (LPT) 2 — most significant byte.
0Ch INT 17h Parallel Port (LPT) 3 — least significant byte.
0Dh INT 17h Parallel Port (LPT) 3 — most significant byte.
OEh POST Extended BIOS Data Area Segment address — least
significant byte.
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BIOS Data Area, Continued

Offset BIOS Description
Service
OFh POST Extended BIOS Data Area Segment address — most
significant byte.
10h - 11h INT 11h Equipment List
Bits 15-14 Number of parallel adapters
00b None installed
01b One installed
10b Two installed
11b Three installed
Bits 13-12 Reserved
Bits 11-9 Number of serial adapters installed
000b  None installed
001b One installed
010b Two installed
011b Three installed
100b Four installed
Bit 8 Reserved
Bits 7-6 Numbser of floppy disk drives.
00b One drive
01b Two drives
Bits 54 Initial video mode
00b EGA or PGA
01b 40 x 25 color
10b 80 x 25 color
11b 80x25 Monochrome
Bit 3 Reserved
Bit 2 PS/2-type pointing device present if set.
Bit 1 Math coprocessor present if set.
Bit 0 Floppy disk drive A: present if set.
12h POST Interrupt Flag used in POST.
13h INT 12h Memory size in KB — least significant byte.
14h INT 12h Memory size in KB — most significant byte.
15h - 16h Reserved
17h INT 16h Keyboard Status Byte
Bit 7 System in Insert Mode if set.
Bit6 CAPS LoCK key on if set.
Bit 5 NUM Lock key on if set.
Bit 4 SCROLL LOCK key on if set.
Bit 3 Right ALT key pressed if set.
Bit 2 Right CTRL key pressed if set.
Bit 1 Left SHIFT key pressed if set.
Bit 0 Right SHIFT key pressed if set.
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BIOS Data Area, Continued

Offset BIOS Description
Service
18h INT 16h Extended Keyboard Status Byte

Bit 7 INS key pressed if set.

Bit 6 CAPS LOCK key pressed if set.
Bit 5 NuM Lock key pressed if set.
Bit 4 SCROLL LOCK key pressed if set.
Bit 3 CTRL NUM LOCK state active
Bit 2 SYSREQ key pressed if set.

Bit 1 Left ALT key pressed if set.

Bit 0 Left CTRL key pressed if set.

19h Reserved
1Ah - 1Bh INT 16h Pointer to the address of the next character in the
keyboard buffer.
1Ch - 1Dh INT 16h Pointer to the address of the last character in the
keyboard buffer.
1Eh - 3Dh INT 16h Keyboard buffer (32 bytes). If the address in 1Ah is the

same as the address in 1Ch, the buffer is empty.

If the address in 1Ch is two bytes from the address in
1Ah, the buffer is full.

3Eh INT 13h Floppy Disk Drive Calibration Status

Bits 74 Reserved. Should be 00h.

Bits 3-2 Reserved

Bit 1 Floppy Drive B: needs recalibration if 0.
Bit 0 Floppy Drive A: needs recalibration if 0.

3Fh INT 13h Floppy Disk Drive Motor Status
Bit 7 0 Current operation is Write or Format.
1 Current operation is Read or Verify.
Bit 6 Reserved
Bits 54 Drive select
00b Drive A: select
01b Drive B: select
Bits 3-2 Reserved

Bit 1 Drive A: motor is on if set.
Bit 0 Drive B: motor is on if set.
40h INT 13h Floppy Disk Drive Motor Timeout

This value is decremented by one 18.2 times per second
(via the INT 08h timer interrupt). The drive motor is
powered off when the value reaches zero. The value
refers to the last disk drive accessed.
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BIOS Data Area, Continued

Offset

BIOS
Service

Description

41h

INT 13h

Floppy Disk Drive Status. These values are valid for the
last floppy disk drive accessed.
Bit 7 Drive not ready if set.
Bit 6 Seek error detected if set.
Bit 5 Floppy disk controller failed if set.
Bits 4-0 Error Codes
00h No error occurred.
01h Illegal function requested.
02h Address mark not found.
03h Write protect error.
04h Sector not found.
06h Drive door was opened.
08h DMA overrun error.
0%h DMA boundary error.
0Ch Unknown media type.
10h CRC failed on floppy read.
20h Controller failure.
40h Seek failed.
80h Timeout.

42h - 48h

INT 13h

Floppy disk controller status bytes and command bytes
for the hard disk controller.

4%h

INT 10h

Current Video Display Mode setting,

4Ah - 4Bh

INT 10h

Number of text columns per line of current video mode.

4Ch - 4Dh

INT 10h

Current page size, in bytes.

4Eh - 4Fh

INT 10h

Offset address of current display page. The offset is
relative to the start of video RAM. Video RAM starts at
B800h in CGA. Video RAM starts at BO0Oh in MDA.

50h - SFh

INT 10h

Current cursor position for each video page. Up to eight
display pages are possible. Two bytes per page are used
to store the current cursor position for each page. The
most significant byte specifies the row (line) value and
the least significant byte specifies the column value of
the cursor. Change the cursor position using INT 10h
functions. Do not change the values in this location.

60h

INT 10h

Starting line of the cursor.

61h

INT 10h

Ending line of the cursor.

62h

INT 10h

Current video display page number.

63h — 64h

INT 10h

1/O Port address of the video display adapter. This is the
CRT Controller address register. It is 3B4h if a
monochrome adapter is used and 3D4h if color is used.
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BIOS Data Area, Continued

Offset BIOS Description
Service
65h INT 10h Value of video display adapter mode register. The mode
register is at 1/O port 3B8h if a monochrome adapter is
used, 3D8h if a CGA adapter is used, or 3D%h if EGA
or VGA is used.
66h INT 10h Current palette color.
67h - 6Bh Adaptor ROM address.
6Ch — 6Fh INT 1Ah Counter used by INT 1Ah Real Time Clock Service.
This counter is incremented by one every time the INT
08h timer interrupt occurs (18.2 times per second). This
counter is reset to 0 every 24 hours.
70h INT 1Ah Timer 24-hour flag. This flag is set to 0 when the timer
is between 0 and 24 hours. When the time crosses 24
hours, the flag is set to one. The flag must be manually
reset.
71h INT 16h Break Key pressed flag
Bit 7 Set if either CTRL BREAK or CTRL C is
pressed.
72h - 73h POST Soft reset flag. If this word contains a 1234h, the
memory test is skipped on reboot by POST.
74h - 77h INT 13h Status of last hard disk drive operation.
00h No error.
01h Invalid function request.
02h Address mark not found.
04h Sector not found.
05h Reset failed.
07h Drive parameter activity failed.
08h DMA overrun on operation.
0%h Data boundary error.
0Ah Bad sector flag selected.
0Bh Bad track detected.
0Dh Invalid number of sectors on format.
OEh Control data address mark detected.
OFh DMA arbitration level out of range.
10h Uncorrectable ECC or CRC error.
11h ECC corrected data error.
20h General controller failure.
40h Seek operation failed.
80h Timeout.
AAh Drive not ready.
BBh Undefined error occurred.
CCh Write fault on selected drive.
EOh Status error, or error register is 0.
FFh Sense operation failed.
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BIOS Data Area, Continued

Offset BIOS Description
Service
75h 13h Number of hard disk drives
76h - 77h 13h Hard disk drive work area
78h INT 17h Parallel port 1 timeout counter
7%h INT 17h Parallel port 2 timeout counter
7Ah INT 17h Parallel port 3 timeout counter
7Bh Reserved
7Ch INT 14h Serial port 1 timeout counter
7Dh INT 14h Serial port 2 timeout counter
7Eh INT 14h Serial port 3 timeout counter
7Fh INT 14h Serial port 4 timeout counter
80h - 81h INT 16h Starting address of the keyboard buffer (usually 01Eh).
82h - 83h INT 16h Ending address of the keyboard buffer (usually 03Eh).
84h INT 10h Number of displayed character rows minus one.
85h — 86h INT 10h Height of character matrix.
87h INT 10h Bit 7 Equal to bit 7 of the video mode number
passed to INT 10h by the programmer.
Bits 64 Video RAM
000b 64K
001b 128K
010b 192K
011b 256K
100b 512K
110b 1024K
Bit 3 0 Video subsystem active.
1 Video subsystem not active.
Bit 2 Reserved
Bit1 0 Color monitor
1 Monochrome monitor
Bit 0 0 Alphanumeric cursor emulation disabled.
1 Alphanumeric cursor emulation enabled.
88h INT 13h Data transmission speed of the hard disk drive.
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BIOS Data Area, Continued

Offset BIOS Description
Service
89h INT 10h VGA Video Flags
Bits 7,4 Mode
00 350-line mode
01 400-line mode
10 200-line mode
Bit 6 0 Display switch disabled.
1 Display switch enabled.
Bit 5 Reserved
Bit 3 1 Default palette loading enabled.
0 Default palette loading disabled.
Bit 2 0 Color monitor
1 Monochrome monitor
Bit 1 0 Gray scale summing disabled.
1 Gray scale summing enabled.
Bit 0 0 VGA inactive.
1 VGA active.
8Ah - 8Bh Reserved
8Ch - 95h INT 13h Hard disk and floppy disk drive variables.
96h INT 16h Extended Keyboard Status
Bit 7 Read ID in progress if set.
Bit 6 Last code was first ID if set.
Bit 5 Forced Num Lock if set.
Bit 4 101 and 102-key keyboard used if set.
Bit 3 Right ALT key active if set.
Bit 2 Right CTRL key active if set.
Bit 1 Last code was EOh if set.
Bit 0 Last code was E1h if set.
97h INT 16h Extended Keyboard Status
Bit 7 Keyboard error occurred if set.
Bit 6 LED is being updated if set.
Bit 5 Resend code received if set.
Bit 4 Acknowledge code received if set.
Bit 3 Reserved
Bit 2 Caps Lock LED is on if set.
Bit 1 Num Lock LED is on if set.
Bit 0 Scroll Lock LED is on if set.
98h - 99h Segment part of user wait flag address.
9Ah - 9Bh Offset part of user wait flag address.
9Ch — 9Fh Wait count
AOh INT 1Ah Wait active flag
Bit 7 Wait time has elapsed if set.

Bits 6-1 Reserved

Bit 0

INT 15h AH = 86h occurred if set.
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BIOS Data Area, Continued

Offset BIOS Description
Service

Alh - A7h Reserved

A8h - ABh INT 10h INT 10h pointer to EGA and VGA parameter control
block.

ACh - EFh Reserved

FOh — FFh Intra-Applications Communication Area. Stores data that
can be used by different applications programs.
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Chapter 7

ROM BIOS Data

The system BIOS stores parameters for peripheral devices that help it
to initialize the system. This information is stored in arrays and tables
in the BIOS. A complete map of the locations of these tables and of all
device service routines is included in the ROM BIOS and is listed in
this chapter.

In This Chapter
The following topics are discussed in this chapter:

ROM Compatibility Table,

Floppy Disk Drive Parameter Table,

Hard Disk Drive Parameter Table,

Hard Disk Drive Types,

Hard Disk Drive Data Transfer Rates,
Video Parameter Table,

System Configuration Data Table, and
Data Transmission Rate Initialization Table.

N &= 8 8 &8 ®m 8 B 8§
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ROM Compatibility Table

Both the ISA and EISA system BIOS assure compatibility with older
PC and XT standards by maintaining a list of vectors to the IBM-
compatible interrupt routine and data table vectors.

Vector to

FEO05Bh POST entry point

FE2C3h NMI Handler entry point

FE3FEh INT 13h Hard Disk Drive Service entry point

FE401h Hard Disk Drive Parameter Table

FE6F2h INT 1%h Bootstrap Loader entry point

FE6F5h Configuration Data Table

FE72%h Data Transmission Rate Generator Table

FE73%h INT 14h Serial Communications Service entry point

FE82Eh INT 16h Keyboard Service entry point

FE987h INT 09h Keyboard Service entry point

FEC5%h INT 13h Floppy Disk Service entry point

FEF57h INT OEh Floppy Disk Hardware Interrupt Service Routine entry point

FEFC7h Floppy Disk Controller Parameter Table

FEFD2h INT 17h Parallel Printer Service entry point

FF045h INT 10h Video Service Functions 00h through OFh entry point

FF065h INT 10h Video Service entry point

FF0A4h MDA and CGA Video Parameter Table (INT 1Dh)

FF841h INT 12h Memory Size Service entry point

FF84Dh INT 11h Equipment List Service entry point

FF859h INT 15h Systems Services entry point

FFAGEh Low-order 128 characters of the 320 x 200 and 640 x 200 graphics
fonts

FFEGEh INT 1Ah Real Time Clock Service entry point

FFEASh INT 08h System Timer Interrupt Service Routine entry point

FFEF3h Initial Interrupt Vector offsets loaded by POST

FFF53h IRET Instruction for Dummy Interrupt Handler

FFF54h INT 05h Print Screen Service entry point

FFFFOh Power-On entry point

FFFF5h ROM Date (in ASCII). Eight characters in mm/dd/yy format.

FFFFEh System Model ID (always FCh)
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Floppy Drive Parameters

The floppy diskette parameter table is pointed to by the INT 1Eh
vector. The table is eleven bytes long.

Offset

Description

00h

Bits 7-4 Head Unload Time in milliseconds. The amount of time needed to
allow the drive head to settle after it is lifted from the drive surface.

Bits 3-0

Oh
1h
2h
3h
4h
5h
6h

7h
8h
%h
Ah
Bh
Ch

Dh
Eh

OFh

Step Rate in milliseconds. The amount of time needed for a drive
head to move from one track to another.

00h

01h

02h

03h
04h
05h
06h
07h
08h
0%h
OAh
0Bh
0Ch
ODh
OEh
OFh

32 ms
64 ms
96 ms
120 ms
160 ms
192 ms
240 ms

256 ms
288 ms
320 ms
352 ms
384 ms
399 ms

448 ms
480 ms

512 ms

2 ms

4 ms

6 ms

8 ms
10 ms
12 ms
14 ms
16 ms
18 ms
20 ms
22 ms
24 ms
26 ms
28 ms
30 ms
32 ms

The default for 2.88 MB drives.

The default for 1.2 MB 5% inch floppy drives
and 1.44 MB 3% inch drives.

The default for 360 KB floppies in a 1.2 MB
5% inch floppy drive.

The default for 360 KB 5% inch and 720 KB
3%, inch floppy drives.

The default for 1.2 MB and 2.88 MB floppy
drives is 3.0 ms.

The default for 360 KB floppy in 1.2 MB drive
is 4.8 ms.

The default for 360 KB, 720 KB, and 1.44 MB
floppy drives.
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Floppy Drive Parameters, Continued

Offset Description
01h Head Load Time. The amount of time in milliseconds needed to allow the drive
head to settle after it is lowered onto the drive surface. The value ranges from
00h — 7Fh in increments of 4 milliseconds. See the following table on page 114
for the default values.
Bits 7-0 00h 4 ms
01h 8 ms
02h 12 ms
03h 16 ms
04h 20 ms
05h 24 ms
06h 28 ms
07h 32 ms
08h 36 ms
0%h 40 ms
7Fh 512 ms
Bit 0 Non-DMA Mode Flag (always 0 to indicate that DMA is used).
02h Motor Wait Timer. The amount of time that a floppy drive can be inactive
before the drive motor is shut off. This value ranges from 0 to 255 in
increments of 1. The timer ticks approximately 18.2 per second. The Motor
Wait Time value can be calculated as follows:
TIME = Selected timer tick value divided by 18.2
Bits 7-0 00h 0 timer ticks
01h 1 timer tick
02h 2 timer ticks
37h 37 timer ticks (Default for all floppy drives —
approximately 2.03 seconds)
FFh 255 timer ticks
03h Number of Bytes per Sector
Bits 7-0 00h 128 bytes per sector
01h 256 bytes per sector
02h 512 " " (Default for all floppy drives).
03h 1024 bytes per sector
04h Number of Sectors Per Track
Bits 7-0 08h 8 sectors per track (320 KB 5Y:" drives)
0%h 9 sectors per track (360 KB 5%" drives)
15h 15 sectors per track (1.2 MB 5%" drives)
12h 18 sectors per track (720K and 1.44 MB 33" drives)
24h 36 sectors per track (2.88 MB 3Y drives)
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Floppy Drive Parameters, Continued

Offset Description
05h Gap Length. The length of the gap between sectors.
Bits 7-0 00h 0

01h 1

1Bh 27 The default for 1.2 MB, 1.44 MB, and 2.88
MB drives.

2Ah 42 The default for 360 KB and 720 KB floppy
drives.

FFh 255

06h Data Length — always set to FFh.

07h Gap Length For Format. This value is used for the same purpose as the gap
length, but it is used in formatting only.

Bits 7-0 00h 0
01h 1
50h 80 The default for 360 KB, 720 KB, and 2.88 MB
floppy drives.
51h 84 The default for 1.2 MB floppy drives.
57h 108 The default for 1.44 MB floppy drives.
FFh 255
08h Fill Byte for Formatting — always set to F6h
0%h Head Settle Time. The amount of time in milliseconds that must elapse to allow
the heads to settle after a Seek operation.
Bits 7-0 00h 0 ms
01h 1ms
02h 2 ms
OFh 15 ms The default for all floppy drives.
FFh 255 ms
OAh Motor Start Time. The amount of time it takes the drive motor to reach optimal
speed. The values are in eighths of a second.
Bits 7-0 00h 0
01h 1 Vath of a second
02h 2 Y second
08h 8 one second (the default for all floppy drives).
FFh 255 317 of a second
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Summary of Default Settings for Floppy Drives

The following table summarizes the default settings for all floppy disk

parameter table values in AMIBCP. All floppy drives summarized
below have two read/write heads.

Parameter 360 KB 360 KB 1.2 MB 720 KB 1.44 MB 2.88 MB
Floppy in Floppy in Floppy in 3% 3" 3%
360KB 1.2 MB 1.2 MB
Drive Drive Drive

Step Rate 6.0 438 3.0 6.0 6.0 3.0
(ms)
Head Unload 480 399 240 480 240 120
Time (ms)
Head Load 4.0 33 20 4.0 2.0 1.0
Time (ms)
Motor Wait 37 37 37 37 37 37
Time (in
timer ticks)
Gap Length 42 42 27 42 27 27
Gap Length 80 80 84 80 108 80
for Format
Head Settle 15 15 15 15 15 15
Time (ms)
Motor Start 8 8 8 8 8 8
Time (in
Vaths of a
second)
Number of 512 512 512 512 512 512
Bytes per
Sector
Cluster Size 1024 1024 512 1024 512 512
Tracks 40 40 80 80 80 80
Sectors per 9 9 15 9 18 36
Track
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Hard Disk Parameter Table

The hard disk drive parameter table (drive type table) is located at
F000:E401h. The vector table entries for INT 41h contains the entry
points for the hard disk drive types selected via BIOS Setup for hard
disk drive C:. INT 46h contains the vector for hard disk drive D:. Each
drive type entry consists of 16 bytes, in the following format:

Offset Description
00h - 01h Number of Cylinders. Byte 01h is the most significant byte.
02h Number of heads.
03h - 04h Reserved
05h — 06h Starting write precompensation cylinder.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>