PC 98
SystemDesignGuide

A Technical Reference

for Designing PCs and
Peripherals for the
Microsoft Windows Family
of Operating Systems

Version 1.0—September 5, 1997

Intel Corporation and Microsoft Corporation
With special contributions by Compag Computer Corpo ration

[71997 Microsoft Corporation and Intel Corporation. All rights reserved.
Page: 1 of 7 Printed: 05/15/10 11:48 AM



The information contained in this document represéme current view of Intel Corporation and Miastis
Corporation on the issues discussed as of theofigieblication. Because Intel and Microsoft musipend
to changing market conditions, it should not beripteted to be a commitment on the part of Intdl an
Microsoft, and Intel and Microsoft cannot guararttemaccuracy of any information presented after th
date of publication. This document is for infornoal purposes only. INTEL AND MICROSOFT MAKE
NO WARRANTIES, EXPRESS OR IMPLIED, IN THIS DOCUMENT

Intel Corporation and Microsoft Corporation may éaatents or pending patent applications, tradesnark
copyrights, or other intellectual property rightsrering subject matter in this document. The furimg of
this document does not give you any license toetipasents, trademarks, copyrights, or other irdilkd
property rights except as expressly provided inaritten license agreement from Intel Corporatiod a
Microsoft Corporation.

Intel and Microsoft do not make any representatiowarranty regarding specifications in this docotr
any product or item developed based on these spa@ihs. Intel and Microsoft disclaim all expressd
implied warranties, including but not limited teetimplied warranties of merchantability, fithess do
particular purpose, and freedom from infringem#&vithout limiting the generality of the foregoingtél
and Microsoft do not make any warranty of any kinat any item developed based on these specifitstio
or any portion of a specification, will not infriegany copyright, patent, trade secret, or othetledtual
property right of any person or entity in any cayntt is your responsibility to seek licenses $och
intellectual property rights where appropriateel@nd Microsoft shall not be liable for any danmsage
arising out of or in connection with the use ofstaspecifications, including liability for lost it
business interruption, or any other damages whatso8ome states do not allow the exclusion or
limitation of liability for consequential or incidéal damages; the above limitation may not applyoto.

ActiveX, BackOffice, BallPoint, Direct3D, DirectDna Directinput, DirectPlay, DirectShow, DirectSoynd
DirectX, Microsoft, Microsoft Press and Design, \I®S, NetMeeting, NetShow, Win32, Windows,
Windows NT, and the Windows logo are either regéstdrademarks or trademarks of Microsoft
Corporation in the United States and/or other coesit

Intel and Pentium are registered trademarks andrEfpress, Intercast, MMX, and TokenExpress are
trademarks of Intel Corporation.

Personal System/2 and PS/2 are registered trademfihternational Business Machines Corporation.
Other product and company names herein may beatierharks of their respective owners.

© 1997 Intel Corporation and Microsoft Corporatidil.rights reserved.

[71997 Microsoft Corporation and Intel Corgoration. All rights reserved.
DRAFT Page: 2 of 7 Printed: 05/15/10 11:48 AM



Contents

Welcome iX

Part 1 System Design | ssues

Chapter 1 PC 98 Design Issues

PC 98 GOAIS ...ttt et e e e e e e e e e e e aaas
BasiC PC 98 SYSIEM TYPES....cuiiiiiiiiiiiiiiceeeeee ittt e e e e s ee e e e e e s s e s b eeeeas
PC 98 Design Issues and Compliance Dates......ccceeeeeviiiiiiiiiiiiiiiiinieeeee e

Legacy Migration ROAA MaP.........ccciiuriiacrmreeee et

Chapter 2 PC 98 Design Initiatives

ONNOW and ACPITOr PC 98.....cooiiiiiiii et
RVAY T 722 T 1Y = T g Y/ o T = PSS
Manageability Initiatives...........cccccoevviceeeeen.

Device Bay and Modular PC Design
DirectX and DirectShow for Windows and WiNndows NT...........ccccoiiiiiiininennninniiiinnns
Other Design Initiatives for PC 98 HardWare ............uuveeiiiiiiiiiiiiiiiiiiiiiieeceee e

Part 2 PC 98 Systems

Chapter 3 Basic PC 98

Basic PC 98 General System ReQUIFEMENTS. .. cecccccueeeeiiiiiiiiiiiriiieriaeeeeesssssivnneneees
Basic PC 98 Physical Design ReqUIrEMENLS .....ccuueviieeeiiiiiiiiiiiiiiieciee e ssviaeen e
Basic PC 98 General Device ReqQUIFEMENTS ......cueiieiieeiiiiiiiiiiiiiiiiereee e e e e s ssvvaneeeees
BasiC PC 98 BUSES @nd DEVICES........coiutamieeeee ettt
Manageability Component Instrumentation RequireSIent..........ccccceeeeviiciiiiiieieieeeeen s,
BasiC PC 98 REfEIENCES ......coiiiiiii ittt
Checklist for BasiC PC 98 .........uiiiiiiiiiceee ettt e e

Chapter 4 Workstation PC 98

Workstation Platform GUIAEINES..............umerniieiiiiie et e e e eaaaans
Workstation PC 98 REFEIENCES .......uuuiiiiiiieeeeee et eaaaaas
Checklist for WOrkstation PC 98 ............ .o eeeeirieieeiiiiieeeeeeiiie e e s satis s s esssssaseesaanes

[71997 Microsoft Corporation and Intel Corporation. All rights reserved.
Page: 3 of 7 Printed: 05/15/10 11:48 AM



Chapter 5 Entertainment PC 98

Entertainment PC 98 System REQUIFEMENTS ...ccocmmiivviiiiiiiiiieee e cssivrrneeeeeaa e
Entertainment PC 98 Audio REQUIFEMENTS ......ceeeeeeeeeeeee ittt ee e e ssvianeeee s
Entertainment PC 98 GraphicS COMPONENES ....cciieeeeiiiriiiiiiiiiieeeeeeee e eaaa e e
Entertainment PC 98 Video and Broadcast COMPONENIS..........uuvvevveeeeeeiiiiiiiiniineneennns
Entertainment PC 98 REfEreNCES .........uiiicieeeeeiiei e
Checklist for Entertainment PC 98 ...........oicceeiiiieee e

Chapter 6 Mobile PC 98

Introduction to Mobile PC Platform GUIdeliNeS .cccc.......vvviiiiiiiiiieee e
Mobile PC Design Requirements
Docking Station Requirements..................

Port Replicator REQUINEMENTS .........iiiii i cccmeee vttt e e e e e e ee e e e e e e e s s eesseanrbraeeeaees
Mini-NOtEDOOK GUIAEIINES .. .vveiiiieiiee i e e e e e nnnees
Mobile PC 98 REFEIENCES ......cc.iviiiiiiiit ettt e e e e s e e reeae e e e e s s annnnnes
Checklist for Mobile PC 98 ......cociiiiiiiiicie et

Part 3 Bus Design Guidelines

Chapter 7 uUsB

USB BasiC REQUIFEIMENTS. ........uviiieiiireecmmmmn e sttt e st e e s ee e e s e e s e e e e s
USB Host Controller REQUIFEMENTS...........commmmmeeeieireeie e
USB Power ManagemeNt..............uueiiiiiiiemmieiniiiiee it
Design Features for USB Peripherals .........cceee oo
USB RETEIBINCES.......oviiiiiiiiieie e it ettt et e e e st e e s anen e e s e e e e e anenrneeenns
ChECKIISE FOr USB ...ttt

Chapter 8 |EEE 1394

IEEE 1394 BasiC REQUINEMENTS........cciiiiimiriieriireiie e ee e e
Requirements for IEEE 1394 DEVICES .......cuieurireriiiiiiieeeieeiiiiiiiiieeetee e
Plug and Play for IEEE 1394 ...
Power Management for IEEE 1394 DEVICES......oomumeeieiiiimieriiiieieeeniieeee e nrneee e
IEEE 1394 RETEIBNCES .....oiiiiiiiiiiie ettt er ettt ee e
CheckIist fOr IEEE 1394 .........ooiiiiiiiiiiemme ettt

Chapter 9 PCI

PCI BasiC REQUITEMENTS .......coiuriiieiitmmmmm et e e
PCI Controller REQUITEMENTS.........ciiiiiiiiieeeee ettt
Plug and Play for PCI Controllers and Peripherals............ccccccceiiiiiniiiiiiiiiciieeeeen
Power Management for PCI Controllers and PeripBeral..............ccccoovoieiniiiiceiiieene,
PCIREEIEINCES ...coiiiiiiiiiiiiit ittt ettt et e e e e e e e s s bbb et e e e eeeesasasnnbbannes
ChECKIISt FOr PCl ... e s s

Chapter 10 IDE and ATAPI

IDE Controller REQUITEMENTS ..........vviiiiiicereacrrer e e e
ATAPI Peripheral General REQUIFEMENTS.........ccccvriiiiiiiiiee e
Plug and Play for IDE Controllers and Peripherals..........ccccccccceiiiiiniiiiiiiiiieiieeeeeen
Power Management for IDE DEVICES..........c.cccmereereiiniiiie e iieie e
IDE and ATAPI RETEIEINCES. .......cvveiiiiiiieiee ettt
Checklist for IDE @nd ATAPL......ccoo et immmme et

[71997 Microsoft Corporation and Intel Corgoration. All rights reserved.
DRAFT Page: 4 of 7 Printed: 05/15/10 11:48 AM



Contents v

Chapter 11 SCSl

SCSI Host Adapter REQUITEMENTS .. ...uiiiiiecceeeerieeiee e e e ettt e e e e e e e saaaae e e e aee s
SCSI Peripheral REQUIFEMENTS.........uuuiiiiceeeeeereeieeeeeeesiiiiitrrerereae e e e e e s ssssirnereeeeaeeesaenas
Plug and Play for SCSI Host Adapters and PeripReral.............cccccvvviiiiiiieiie e v

Power Management fOr SCSI DEVICES ..........cccmmiviiiiiiiiiiiee e essisiiirireeeeeaseseesnnes

SCSIREFEIEINCES ...ttt be e e et e e e e e nbeeaeeans
ChECKIISt FOr SCSI ...ttt e e e e e e s e nbeeaeean

Chapter 12 PC Card

PC Card BasiC REQUITEMENTS .........c.uuviiiimemmmme e e e e e s sessstitrareeeesaaeeeeessssnnbannenaeeeaeessannns
PC Card Socket Controller REQUIFEMENTS...... s vvrrrreririiiaeeesesiiiiiirireeereessseennnnes
Plug and Play Design for PC Card 16 CardsS...cccceeiiiieeeeieiiiiiiiiiiiieeiieee e e s sesiivnneeeees
Plug and Play Design for CardBuUS............cceueeiiiiiiiee et
PC 98 Requirements fOr PC Card .............ucccccce oo i iiiiiiiiiiiiiieee e e e s sssssssinnesssseseessnnnnes
PC Card REEIENCES ......ooiiiiiiii et
Checklist fOr PC Card ..........oooiiiiiiiii ettt

Part 4 Device Design Guidelines

Chapter 13 I/O Ports and Devices

System Requirements /O POrts and DEVICES ..cceeeeeeiieeeiiiiiiiiiiiiieeeee e
Serial POrt REQUINEIMENTS. ........uviiiiiiitcrcmme et e e
Parallel Port Requirements
Mouse Port and Peripheral ReqUIreMENtS ........cooociviiiiiiiiiin e
Keyboard Port and Peripheral REQUIrEMENTS .......coeeeeiiiiiiiiiiiiiiiieeneeee e
Game Pad Requirements ...........cccceeevrimunes

Wireless Component Requirements
PC 98 Design Features fOr POIS ............ e eeeeseeseiiiiite ettt srrrnee e e e e
References for I/O POrts and DEVICES .......cooeemmeerirreieeiiieiee e snreee e e e
Checklist for /O Ports and DEVICES..........coceuieieiiiiiiiee et

Chapter 14 Graphics Adapters

System Requirements for Graphics Adapters......uevieeeiiiiiiiiiiiiiiiee e
Graphics Adapters BasiC FEALUIES...........cceeeeee ettt
PC 98 Design for Graphics AapLers ........cooouviieiiiiiiiiiiiiie e
Graphics Adapters REfErENCES .........coouiceccmereee et
Checklist for GraphiCS AJAPLEIS .........coiiiireieiiie e

Chapter 15 Video and Broadcast Components

Introduction to Video and Broadcast COMPONENTS e vvveieeiveeriniiieiee e
System Requirements for Video and Broadcast CONTEBNE...........ccvvvvvvieeiieeeeenniiniinnns
MPEG-2 Playback ReqQUIFEMENTS..........coiiiiirieiiiiiiee e
DVD-Video Playback ReqQUIrEMENLES ..........ccioercermririiieieien e
Video Input and Capture REQUIFEMENTS ........ceeccmririiieiiriei e
Television Tuner and VBI Capture ReqUIremMEeNtS...........vvveerrriiieeininieee e
Digital Broadcast TeleviSion REQUIrEMENTS ... .o vrereeinirreres e sinren e ssneeee s
PC 98 Design for Video and Broadcast COMPONENTS .........vvveeerrireeeeninrneeee e
Video and Broadcast Component REfEIENCES ..commeerveieiiiiiiiie e
Checklist for Video and Broadcast COMPONENTS ceeeeeevrveeeeerrieieeeerieee e

[71997 Microsoft Corporation and Intel Corgoration. All rights reserved.
DRAFT Page: 5 of 7 Printed: 05/15/10 11:48 AM



vi

Chapter 16 Monitors

Design Note for DOt-PitCh LIMILS........uuuiiicccceieee i e e e e
MORNItOr BASIC FEAIUMES ......eiiiiiiiiie ettt ee ettt ire e e e e e e e einnee s
Desktop Monitor Requirements.................c..

Entertainment Monitor Requirements
Plug and Play Design for Monitors............cc....

Power Management fOr MONITOIS ......uuiiiii ittt e e r e e e e e e e eaees
MONItOrS REFEIENCES ... . .eiiieieie e e e e
CheckIist fOr MONITOIS .........eeiiie it e e e

Chapter 17 Audio Components

INtroduction t0 PC 98 AUMIO. ......cciiiiii it r e e e e e e e e s enanenes
BasiC AUAIO REQUITEMENTS .....ciiiiiiiiii i ceeeeeeitit ettt e e e e e e s s et e e e e e e s s eesssanbbraeeeaees
Advanced Audio Recommendations
PC 98 Design for Audio .......ccccccevveeeeenm

AUAIO REFEIENCES. .. uviiiiiiiiee ettt a e e e e s reeeaaaeeas
Checklist for AUJIO COMPONENTS .....uvviiiiiiimeeiiiiiieiriee e e e e e e s s e e e eeesssssesenrraeees

Chapter 18 Storage and Related Peripherals

Storage Peripherals BasiC FEAIUIES .........ceeemmmmreeeeiiiiiiiiiiiiiiietie e e e s ssrrneeeee e e e e e s e
FIOPPY DiSK CONIIOIET ...ttt et e e e e e e e aeeees
HArd DISK DIIVES ....ciiiiiiiiii ittt ettt ettt bee e e s e e e e e nanbeeaeen
CD-ROM PErPREralS ..ottt cmmeee ettt e e e et e e e e e e e e e
ReWritable ATAPI DEVICES........uuiiiiiiiiiii ettt ettt ene e e aabeeae s
DVD DBVICES ....ceieiitieiee ettt ettt ettt e e ookt e e e e e ettt e e e e e eab bt e e s e st e e e e abbe e e e e e anbaeeas
PC 98 Design for Storage COMPONENTS ........ceeeeeeeeeiiiiiiiiiieee e e snrrrereeee e

Storage References and RESOUICES .........ccccceuemirririieeeee et e e e e s s essnenreeeees

Checklist for Storage and Related Peripherals............c.coooeciiiiiiiiiiie e,

Chapter 19 Modems

PC 98 MOdem DESIQN ISSUES .......uuvuiiiiiiiimmmmmms s siiittreeeetaeeeeesssassnsbreeeesaaassssssnnrennns
System Requirements fOr MOUEMS ........uuiii ittt e e e e anes
MOAEM BASIC FEAIUMNES.....iiiei ittt eeeee e e e e e s s rreaaaeeee s
PC 98 DeSigN fOr MOUEMIS. .....uviiiiiiiiiee et immmmmmttiee et ee et e e e et e e ee e e e e s s sesssnsrrreeeeaees
MOUAEM REFEIENCES ...vvviiiiiiie ittt errr e e e e e e e s s e r e e e e e e e s e snsaneaareeees
Checklist for Modems

Chapter 20 Network Communications

INtrOdUCEION 10 NDIS 5.0 ...eeiiiiiiiiiii ettt e s e e e
System Requirements for Network CommuNiCatiONS . c.vvvvvvriieriieeeeeeiiisiviiieeeeen
Network Adapter Requirements
ISDN Requirements...........cccoeeeevvvvvvnnnnnnn.

Cable Modem ReCOMMENAALIONS .............e e e ettt e e e eitiee e ssiieee e e s abaeeeeeaieneeens
ATM Adapter REQUIFEMENTS. .. .ciiiieeieii it eeeece sttt ee et e e e e e e e s s s rereeaaasssessnnnrennes
ADSL REQUITEMENTS ...eiiiiieeiiii ittt eeeree ettt e e e e e e e s s as bbb reeeeeeaeessassnssaraeeeaaaaeeeens
PC 98 Design for Network COMMUNICALIONS ......cummmereeeeeeeeeeiniiiiiiiiiiiereaeeeeesssssnnnnes

Network Communications ReferencCes..........coceeceiiiiiiiiiiie e
Checklist for Network COMMUNICALIONS......... o eeeeeiiirieeeeiiieiee e siieee e ssibeeeeesieeeee s

[71997 Microsoft Corporation and Intel Corgoration. All rights reserved.
DRAFT Page: 6 of 7 Printed: 05/15/10 11:48 AM



Contents  vii

Chapter 21 Printers

BaSIC PriNTEr FRATUMNES. .......vvuiiiiiiiii e ettt e e e et e e e e e e e s e e s b e e s s e aab e e e s eeabans
PC 98 Printer DESION.. ..o ieiiiiiiiiee ettt e e e e e e e s e et e e e aeeee e s s s ssasanereeeaaaeeeeessannes
Printer References..........cccoevvevvivvinnin

Checklist for Printers

Chapter 22 Scannersand Digital Cameras

Scanner and Digital Camera BaSIiC FEALUIES. e eterrrrrriiiiiiieeieeeesiasiiiiireeeeaeeesens
PC 98 Design for Scanners and Digital CameraS...ccc.ccovveeeeeiiiiiiiiiiiiiiiiieeee e s
Scanner and Digital Camera REfEIrENCES ......cceuummmeeriieeeeeiiiiiiiiiiiirrr e
Checklist for Scanners and Digital CaAMEraS ..ccccceeovieeiiiiiiiiiiiee e cesiiiirreeeee e

References
Appendix A lcons

Appendix B Device ldentifiers
Plug and Play Vendor and DEeVICE IDS .........cccumriiiiiiiiiieeees it
Generic WiNdOWS DEVICE IDS........cooiiiiiiceeeee ettt

Appendix C  Accessibility

[ a1 oo [0 ox i o] o HA PP PPPPPRTTPN
Visual Displays and INICALOIS............ciicrmeere i
Y01 ¥ o Lo PP UU PP PRPPPRPP
Manipulation and PhySiCal DeSIgN..........iiiceeeeriiiiiiieeeeee e
INPUL AN CONIIOIS.........eiiiiii et crrme e s
LaBEIING ..o e
(Do 10 ] 41701 =1 1 o] o H PP PP PPTPUPPTPPPIN
Accessibility Recommendations for PC DeSIgN. ceceeevvveveiiiiiiiie e
AcCCeSSIDIlity FOr PC Car.........ooiiiiiiiiieieeiee e
Accessibility Guidelines for INput COMPONENTS....cc.oiiiiviiiiiiiieiiee e
Accessibility Guidelines for Display MONITOIS . .ocu.veoovierreeeeiiieiee e
Accessibility Guidelines for AUdIO COMPONENTS e evvvveveeiiiiiiee e
Accessibility Guidelines for Storage DEVICES .........cooovvieieieiiiiiiee e
Accessibility GUIdelines fOr PrINTEIS. .......uvvuiii it
Accessibility References and RESOUICES ......cuuiviviiiiiiiiiiiiiiieiiieee e

Appendix D  Legacy Support
FiXed ISA INTEITUPES ...ttt e e e
Legacy ISA DMA Assignments...........cccceeeren
Legacy ISA I/0O Address Assignments............
Plug and Play ISA System Requirements
Plug and Play ISA Device Requirements

Appendix E Network PC System Design Guidelines
Appendix F PC 98 Master Checklist

Hardware Glossary

[71997 Microsoft Corporation and Intel Corgoration. All rights reserved.
DRAFT Page: 7 of 7 Printed: 05/15/10 11:48 AM



