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The following books and standards are some of the better sources for additional information. The 
approximate cost without shipping, when known, and a phone number for ordering are 
included. Contact the listed company for latest pricing. My personal comments are not neces­
sarily a complete description of the reference. 

At the end of this appendix is a list of products that are discussed in the book, vendor con -
tacts, and useful internet web sites. 

BIOS and System 

&tended Industry Standard Architecture Specification, Washington D.C.: BCPR Services. 
($125) Contact BPCRServices at 713-251-4770. 

This is mostly a hardware specification for the EISA bus. It does contain information about 
EISA I/O ports and some EISA-unique interrupts are covered here. 550 pages. 

MCDA Starter Kit, Redding, CA: Micro Channel Developers Association. ($580) Contact 
MCDA at 800-438-6232 or 916-222-2262. 
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This kit includes all MCA documents produced by the Micro Channel Dwelopers Association, 
an independent organization that promotes the Micro Channel architecture. Individual doc­
uments are also available. Documents are oriented much more toward hardware vendors than 
toward programmers. Contact MCDA for more information. Substantial discounts to 
MCDA members. I har,e not checked if this organization still exists because IBM abandoned 
the MCA architecture in 1995. 

Anderson, Don, PCMCIA System Architecture, Second Edition, Reading, MA: Addison-Wesley 
Publishing Co., 1995. ISBN 0-201-40991-7. ($30) Addison-Wesley's order desk number 
is 880-358-4566. 

PC Card standards and design details. 440 pages. 

Shanley, Tom, and Anderson, Don, PCI System Architecture, Third Edition, Reading, MA: 
Addison-Wesley Publishing Co., 1995. ISBN 0-201-40993-3. ($35) Addison-Wesley's 
order desk number is 880-358-4566. 

PCI system in detail, mostly from a hardware perspective. 560 pages. 

Shanley, Tom, Plug and Play System Architecture, Reading, MA: Addison-Wesley Publishing Co., 
1995. ISBN 0-201-41013-3. ($30) Addison-Wesley's order desk number is 880-358-4566. 

Details the Plug and Play system. 327 pages. 

Schmidt, Friedhelm, The SCSI Bus and IDE Interface, Reading, MA: Addison-Wesley Pub­
lishing Co., 1995. ISBN 0-201-42284-0. ($35) Addison-Wesley's order desk number is 
880-358-4566. 

While the IDE information provided is mostly at a hardware and timing ler,el, the chapters on 
SCSI go into considerable detail. 304 pages. 

Phoenix Technologies Ltd. and IBM, Bootable CD-ROM Format Specification Version 1.0. 
1995. Available from the Phoenix Web site in Acrobat format. 

Details about a BIOS supporting a bootable CD-ROM and other non-hard disk boot dwices. 
20pages. 

Phoenix Technologies Ltd., Enhanced Disk Drive Specification Version 1.1. 1995. Available 
from the Phoenix Web site in Acrobat format. 

Details about BIOS extensions for supporting drives greater than 504 MB. 16 pages. 

Phoenix Technologies Ltd., System BIOS for IBM PCs, Compatibles, and EISA Computers, Sec­
ond Edition. Reading, MA: Addison-Wesley Publishing Co., 1991. ISBN 0-201-57760-7. 
($27) Addison-Wesley's order desk number is 800-358-4566. 
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Covers basic BIOS services functions and brief summaries on BIOS data areas and interrupts. 
Minimal information on I/O ports. 360 pages. 

Technical Reference-Options and Adapters, IBM Corporation. 1984. Order number 6322509 
for two-volume set. ($150) IBM's order desk is at 800- 426-7282. 

Details adapter cards, primarily for the PC/XT systems. Includes schematics and adapter 
BIOS listings, which must be used for complete understanding because the related documenta­
tion is usually missing important details. 

Technical Reference-Personal Computer AT, IBM Corporation. 1985. Order number 6280070 
and supplement 6280099. ($186) IBM's order desk number is 800-426-7282. 

The most detailed programmer)s reference IBM has ever produced. This is the last manual with 
both schematics and BIOS listings. Considerable information appears removed from schemat­
ics) and the listings can be difficult to follow) but half a pie is better than none! All IBM system 
references have since been sanitized to remove most if not all lower-level information, and they 
specify 'reserved) much too freely. 

Personal System/2 and Personal Computer BIOS Interface Technical Reference, IBM Corpora­
tion. Second Edition 1988. Order number S68X2341 and supplement 15F2161. ($178) 
IBM's order desk number is 800-426-7282. 

A good source of information on BIOS interfaces to IBM)s line of personal computers. No list­
ings or schematics are provided. Generally the information included is accurate, but it lacks 
detail on how to write software to use functions. The only IBM-published source of information 
on the PS/2 BIOS. It is a bit out of date, and no new edition has been released as of November 
1993. 

Personal System/2 Hardware Interface Technical Reference, IBM Corporation. 1988. Order 
number 68X2330 with 1991 update number 04G3281. ($160) IBM's order desk number 
is 800-426-7282. 

Details the MicroChannel architecture and subsystems on the PS/2 MCA systems. Includes 
detailed VGA/XGA information, IBM)s SCSI, and a few other adapters. Although the infor­
mation is useful, it is sadly missing fine details. No listings or schematics are included. 

Brown, Ralf, and Jim Kyle, David Maxey, Raymond J. Michels, Andrew Schulman, Undocu­
mented DOS, Second Edition. Reading, MA: Addison-Wesley Publishing Co., 1994. ($45) 
Addison-Wesley's order desk number is 800-358-4566. 

This is the only book to go into extreme detail about DOS and underlying undocumented struc­
tures and functions. Excellent reading. 800 pages. 

AX Technical Reference Guide, Second Edition, AX Conference Office, 1991. ( $25) Order from 
Pacific Software Publishing at 206-232-3989. 
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This book covers the AX system, a standard based on the AT design for the Japanese market­
place. Many major Japanese vendors used to (and still do?) support this standard. DOS/V now 
provides much of the AX functionality on a standard AT system, diminishing the need for 
AX. This reference covers all AX specific features and software functions. 494 pages. 

Interrupts and Services 

Brown, Ralf, and Jim Kyle. PC Interrupts, Second Edition. Reading, MA: Addison-Wesley Pub­
lishing Co., 1994. ISBN 0-201-62485-0. ($40) Addison-Wesley's order desk number is 
800-358-4566. 

This book does an excellent job of summarizing interrupts for the PC, peripherals, adapters, 
and many application programs. A must on your bookshelf 1216 pages. 

Virtual DMA Services, version 1.00 (no date), Redmond, WA: Microsoft Corporation. Part 
number 098-10869. 

Documents the functions for virtualized DMA services. 25 pages. Recent users have reported 
that this document is now out of print. 

Peripherals 

ATA (AT Attachment) Standard with Extensions, New York, NY: American National Stan­
dards Institute. 1994. Specification X3T9.2948D. ($25) To order from Global, call 800-
624-3974 or 714-261-1455. 

A proposed common standard for IDE hard disk controllers attached to the AT bus. Details 
low-level I/O, commands, disk drive interface, timing, electrical interfaces, and connectors. 
102pages. 

ESDI Fixed Disk Drive Adapter/A Technical Reference, IBM Corporation. 1987. Order num­
ber 68X2234. ($14) IBM's order desk number is 800-426-7282. 

Details much of the low-level I/O interface of IBM's PS/2 ESDI controller. Leaves numerous 
areas used by the PS/2 BIOS undefined or reserved, and does not explain any interrupt 13h 
BIOS functions. 

Peripheral Components, Mt. Prospect, IL: Intel Corporation. 1993. Intel order number 
296467-004. ($25) To order, call McGraw-Hill at 800-822-8158. 

Hardware coverage of various key chips, including 8237 DMA controller, 8254 Timer/ 
counter, 8259 interrupt controller, and chip sets for the PC. One source for many of the lowest-
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level details. Be aware that many functions and operations detailed are not applicable due to 
hardware implementation in the PC architecture. 1600 pages. 

SCSI-2 Common Access Method Transport and SCSI Interface Module, New York, NY: Ameri­
can National Standards Institute. 1992. Specification X3.232- 199x draft. ($25) To order 
from Global, call 800-624-3974 or 714-261-1455. 

A proposed common standard for SCSI-2 disk controllers not specific to the PC. Unless you are 
into SCSI, this document is a tough read. 70 pages. 

Processor Related 

Cyrix Cx486DLC Microprocessor Data Sheet, Richardson, TX: Cyrix Corporation. 1992. Order 
number 94076-01. To order, call Cyrix at 214- 994-8387. 

Covers hardware and software aspects of the Cyrix 486. 150 pages. 

Cyrix 5x86 Microprocessor Data Book, Richardson, TX: Cyrix Corporation. 1995. Order num­
ber 94214-00. To order, call Cyrix at 214- 994-8387. 

Covers hardware and software aspects of the Cyrix 5x86. 66 pages. 

Cyrix 6x86 Microprocessor Data Book, Richardson, TX: Cyrix Corporation. 1995. Order num­
ber 94175-00. To order, call Cyrix at 214- 994-8387. 

Covers hardware and software aspects of the Cyrix 6x86. 226 pages. 

Intel486 SL Microprocessor SuperSet System Design Guide, Mt. Prospect, IL: Intel Corporation. 
1992. Intel order number 241326-001. ($25) To order call McGraw-Hill at 800-822-8158. 

This book is mostly oriented toward hardware designers (OK, so are all Intel manuals). Some 
useful information is provided for programmers as well. 230 pages. 

Pentium Processor User's Manual, Mt. Prospect, IL: Intel Corporation. 1993. Intel order number 
241430-001. ($86 for a three-volume set) To order call McGraw-Hill at 800-822-8158. 

The best Intel CPU book to date. The descriptions are clearer than many of their past processor 
books. Unfortunately, like most Intel documentation, no index is provided, so plan on a lot of 
hunting. 1640 pages. 

This is the first major manual from Intel Pve seen that hides considerable programming infor­
mation. An almost unobtainable Appendix H includes extensive additional documentation 
for those lucky programmers who are able to get it, and are willing to sign long nondisclosures. 
Be prepared for frustration without it. A few tidbits were moved from Appendix H in the 
1995 edition of these manuals, but sadly, much is still missing. 
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Pentium Pro Family Developer)s Manual-Specifications, Mt. Prospect, IL: Intel Corporation. 
1996. Intel order number 242690 ($28). To order call McGraw-Hill at 800-822-8158. 

Primarily hardware details) not very useful to most programmers. 

Pentium Pro Family Developer)s Manual-Programmer;s Reference Manual, Mt. Prospect, IL: 
Intel Corporation. 1996. Intel order number 242691 ($27). To order call McGraw-Hill at 
800-822-8158. 

Basic instruction set reference. 

Pentium Pro Family Developer)s Manual-Developer)s Manual, Mt. Prospect, IL: Intel Corpo­
ration. 1996. Intel order number 242692. To order call McGraw-Hill at 800-822-8158. 

Excellent programmer)s guide to the Pentium Pro CPU. First Intel book Pve seen that has an 
index (Thank you, Intel)! Includes many details left out of the original Pentium manual, but 
these new features and options are only covered briefly. 480 pages. 

Hummer, Robert L. The Processor and Coprocessor. Emeryville, CA: Ziff-Davis Press, 1992. 
ISBN 1-56276-016-5. ($50) 

The best Pve seen on the 80x88 processor family and all instructions. Covers the 8088 through 
the 80486 in depth, and all math coprocessors. 761 pages. 

Microprocessor Report. Understanding x86 Microprocessors. Microprocessor Report. Emeryville, 
CA: Ziff-Davis Press, 1993. ISBN 1-56276-158-7. ($50) 

This book is a collection of 99 articles published between 1987 and 1993 in the Microprocessor 
Report newsletter. Interesting reading, with some articles on undocumented programming 
information. 286 pages. 

Video 

Hercules Monochrome Technical Reference, Hercules Computer Technology, Customer Service 
Dept., 2550 Ninth St., Berkeley CA 415-540-6000 

Covers the Monochrome Hercules Adapter. 

Ferraro, Richard F., Programmer)s Guide to the EGA and VGA Cards, Third Edition. Reading, 
MA: Addison-Wesley Publishing Co., 1994. ISBN 0-201-62490-7. ($45) Addison-Wesley's 
order desk number is 800-358-4566. 

Good in-depth information on how to program the EGA, VGA) and SVGA down to the chip 
level. Excellent source for small and not-so-small nuances between all the major chip vendors. 
1602pages. 
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VESA Super VGA Standard, #VS891001 Video Electronics Standards Association, 1330 South 
Bascom Ave., San Jose, CA 408-971-7525. 

A must for anyone programming the SVGA, although written from a hardware perspective. 
25 pages. 

Video Cursor Inteiface, #VS9 l l 021 Video Electronics Standards Association, 1330 South Bascom 
Ave., San Jose, CA 08-971-7525. 

Covers a general-purpose interface to make mouse device drivers work in all SVGA resolutions. 
26 pages. 

VESA XGA Extensions Standard, Video Electronics Standards Association, 1330 South Bascom 
Ave., San Jose, CA 408-971-7525. 

Defines registers for the VESA XGA standard. 34 pages. 

Products 

"COMM-DRV," WCSC, 2470 S. Dairy Ashford, Suite 188, Houston, TX 77099. 713-498-
4832. 

One of a number of useful utilities used to help develop and debug serial port software with a 
second PC. Call the vendor for a complete list of products. 

"LIMSIM," Larson Computing, 1556 Halford Ave., #142, Santa Clara, CA 95051. 408-737-
0627. 

Tbis memory manager is the only one to provide real-mode paging as described in Chapter 3. 
An interesting product, but no longer produced. 

"Memory Commander," Mix Software, 1132 Commerce Dr., Richardson, TX 75081. 214-783-
6001. 

Tbis memory manager replaces the basic memory manager supplied with DOS. It provides the 
unique ability to add from 1 00K to 300K of additional DOS main memory to current appli­
cations. Tbis means a single application can have, in the best case, up to 900K of contiguous 
DOS memory. 

"PocketPOST," Data Depot, 1525 Sandy Lane, Clearwater, FL 34615. 813-446-3402. 

Provides an adapter card to monitor BIOS Power-On-Self-Test codes. Comes with detailed 
manual on POST codes for standard as well as a number of less familiar BIOS manufacturers. 



THE UNDOCUMENTED PC 

"Sourcer," V Communications, Inc., 4320 Stevens Creek Blvd., Suite 120, San Jose, CA 
95129. 408-296-4224. 

This is the commenting disassembler I developed for V Communications. Sourcer takes binary 
files, such as EXEs, COMs, and device drivers, and generates commented assembly language 
code. It supports code written for the 8088 through the Pentium Pro, and related math copro­
cessors. Several options are available for BIOS analysis, Windows files (EXEs, DLLs, VxDs, 
and Win32 executables), and OS/2files. 

"ViewComm," Greenleaf Software, 16479 Dallas Parkway, Suite 570, Dallas TX 75248. 214-
248-2561. 

This is a serial port Datascope software that monitors and captures the operations of the serial 
port. Greenleaf also offers a variety of serial port software and libraries. 

Electronic Access, Companies 

Advanced Micro Devices-www.amd.com 

Cyrix Corporation-www.cyrix.com 

Intel Corporation-www.intel.com; Compuserve forums, INTEL and INTELC (for developers) 

International Business Machines Corporation-www.ibm.com 

Phoenix Technologies Ltd.-www.ptltd.com 

Texas Instruments-www.ti.com 

V Communications, Inc.-www.v-com.com 

Western Digital-www.wdc.com 

Electronic Access, Other 

Plug and Play-Compuserve forum, PLUGPLAY 

Various undocumented CPU information-www.x86.org and http:/ /cnit2.uniyar.ac.ru/user/ 
BobbyZ/download/4p_v331.zip 



Index 

* (asterisk), 2 3-24 
+ (plus sign), 3 
; (semicolon), 23-24 

A 
386Max (memory manager), 227, 

228,235,1044 
Al address line, 233 
A4 address line, 233 
Al0 address line, 233 
Al5 address line, 233 
A20 address line, 170-71, 754-56 

A20 gate and, 340--45, 755 
access to extended memory 

and,340--45 
enabling/disabling, 380, 389, 

755-56 
keyboard systems and, 309, 

311,340--45,380,389 
status, getting current, 341--43 

A20TEST,1085,1087 
AAD (Adjust AX Before BCD 

Divide) instruction, 62, 
63---64,210 

AAM (Adjust AX After BCD Mul­
tiply) instruction, 62, 64, 210 

Acknowledge Removable Media 
Change command, 644 

Activate Shift Status Line sub­
function, 445 

Adapter card(s), 492 
BIOS data areas and, 238, 279 
development, 225-36 
getting necessary RAM for, 229 
initialization and, 225-26, 228 
MCA ROM scans and, 226--27 
ROM headers and, 225-26 

Adapter Memory Size (BIOS data 
area), 238, 244 

Address Region 0, bits 31-24 
(C4h) Register, 70, 74 

Address Region 0, bits 15-12 
(C6h) Register, 70, 74 

Address Region 0, bits 23-16 
(C5h) Register, 70, 74 

Address Region 1, bits 23-16 
(C8h) Register, 70, 75 

Address Region 1, bits 15-12 
(C9h) Register, 70, 75 

Address Region 1, bits 31-24 
(C7h) Register, 70, 75 

Address Region 2, bits 31-24 
(CAh) Register, 70, 75 

Address Region 2, bits 23-16 
(CBh) Register, 70, 75 

Address Region 3, bits 15-12 
(CCh) Register, 70, 75 

Address Region 3, bits 15-12 
(CEh) Register, 70, 76 

Address Region 4, bits 31-24 
(D0h) Register, 70, 76 

Address Region 4, bits 23-16 
(Dlh) Register, 70, 76 

Address Region 4, bits 15-12 
(D2h) Register, 70, 76 

Address Region 5, bits 31-24 
(D3h) Register, 70, 76 

Address Region 5, bits 23-16 
(D4h) Register, 70, 77 

Address Region 5, bits 15-12 
(D5h) Register, 70, 77 

Address Region 6, bits 23-16 
(D7h) Register, 71, 77 

Address Region 6, bits 15-12 
(D8h) Register, 71, 77 

Address Region 7, bits 31-24 
(D9h) Register, 71, 77 

Address Region 7, bits 23-16 
(DAh) Register, 71, 77 

Address Region 7, bits 15-12 
(DBh) Register, 71, 77 

AH register, 499, 563---65, 
688-89 

Alternate Function Register, 
738-39 

Alt-Keypad, 317 
Alt Number Entry Scratch Pad 

(BIOS data area), 329 
AMD (Advanced Micro 

Devices), 53-55, 58, 60, 
115-17,190-96,1104 

AMI,883,965 
APICBASE Register, 97 
Array Access Register, 97, 110 
ASCII (American Standard Code 

for Information Inter­
change), 138,246,297,847 

keyboard systems and, 309, 
312,332-36 

printing only, 853-56 
asterisk(*), 23-24 
AT systems, 2-3, 24, 264-65, 

867---68,1091 
adapter card development and, 

226,227,233-34 
diskette systems and, 491,498, 

530 
DMA and, 1033, 1035, 

1039--44 
hard disk systems and, 550-51, 

554-55,560,567,608, 
610-11, 614-21 

interrupt controllers and, 999, 
1002, 1006 

interrupt vectors and, 303--4 
keyboard systems and, 309-12, 

316,331,378-79 
system detection and, 132-33, 

170 
technical references for, 8, 9 

AT+ systems, 124, 125, 265-70, 
847,1034,1091 

diskette systems and, 498, 500 
interrupt controllers and, 999 
interrupt vectors and, 290, 

292,303--4,306-8 
keyboard systems and, 313, 

315-16,332,347,354 
system detection and, 130-31 

Autoinitialization, 1039 

B 
Background Blink or Intensity 

subfunction, 409 
BASIC,278 
Baud rate(s), 697-98 

analyzer, 716-31 
slow, for debugging, 707-8 

BCD (binary counting mode), 
954---55,960 

BEEPA.ASM, 48 
BEEPA.C, 49-50 
BEEPA.COM, 20-22 
BEEPB.C, 48, 50-51 
BEEPM.C, 48, 51 
BEEPx, 1085, 1087 
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Begin Event Wait subfunction, 
769-70 

Begin System Interrupt subfunc­
tion, 793-94 

BIOS (Basic Input/Output Sys­
tem), 1, 1091. See also BIOS 
data areas 

basic description of, 8-9 
bibliographic resources for, 

1097 
CPUs and, 55, 82, 89, 97, 

124-28 
disassembly and, 22-27 
diskette systems and, 491, 495-

507, 533-36, 539-44 
hard disk systems and, 548, 

554-55,557,559-606 
RTC and, 868-74 
serial ports and, 686-94 
system detection and, 130-35, 

138-46,202 
system functions and, 745-839 
system timers and, 964-65 
video systems and, 391, 392 

BIOS data areas. See also EBDA 
(Extended BIOS Data Area) 

adapter card development and, 
230 

basic description of, 237-80 
display memory and, 278-79 
keyboard systems and, 310, 

312-32 
summaries, 238-40, 271-72 

BIOSINFO, 133 
BIOS POST, 496, 498 
BIOS RAM, 843-44, 869 
BIOS ROM, 10, 89, 225-29, 

237-38 
configuration information, 

781-82 
diskette systems and, 498-99, 

533-36,539-44 
hard disk systems and, 555, 

560,562 
Sourcer and, 1-2 

biosview, 1085, 1087 
Block Transfer mode, 1039 
Booting 

CPU reset and, 124-28 
warm/cold, 126,239, 255-56 

bootstrap loader program, 125 
BOUND instruction, 287 
BSWAP, 56 
BTB Command Test Register, 

97,106 
BTB Tag Test Register, 97, 105 
BTB Target Test Register, 97, 

105-6 
Bugs. See Errors 

C 
C (high-level language), 45-51 
C++ (high-level language), 45-51 
Cache Control (BIOS data area), 

272,274 
Cache Control Test Register, 97, 

102-3 
Cache Data Test Register, 97, 

102 
Cache Region Control Register, 

98,113 
Cache Status Test Register, 97, 

102 
Cancel Event Wait subfunction, 

770 
CapsLock key, 362-66 
Cascade mode, 1039 
Cassette CRC Register (BIOS 

data area), 254 
Cassette Last Value Read (BIOS 

data area), 239,255 
Cassette Time Count (BIOS data 

area), 239,254 
CD-ROM drives, 257,841 
CGA displays, 130,297, 391 

basic description of, 393 
BIOS data areas and, 252-53, 

261,279 
Chained device drivers, 24 
Character sets, 841, 853-56 
Check Password command, 380, 

383 
Check Power Mode command, 

641,645 
checksum, 883 
Chip functions, 1094-95 
CLI instruction, 48, 59, 196, 

882 
Clock- Days since 1980 (BIOS 

data area), 240, 270 
CMOS memory, 3, 28, 254-55. 

See also RTC (Real-Time 
Clock) 

adapter card development and, 
230 

basic description of, 867-942 
diskette systems and, 498 
EISA system and, 874-81 
extended registers, 882 
hard disk systems and, 560-62 
interrupt vectors and, 308 
port summary/detail, 892-952 
serial ports and, 686 
system resets and, 124, 254 
system timers and, 972-79 

CMOSVIEW, 867, 882, 894, 
1085,1088 

CMOSVIEW.ASM, 885, 888 
CMOV instruction, 61 

Color 
monitors, 252-54 
palette registers, 406-8 

COM files, 20-22, 24 
Command Data Blocks, 608-9, 

611-12 
Comments, warning star, 23-24 
Compare Memory, Return When 

Equal subfunction, 759-60 
Compare Memory, Return When 

Not Equal subfunction, 760 
Compare Port, Return When 

Equal subfunction, 761 
Compare Port, Return When Not 

equal subfunction, 762 
CONFIG.SYS, 231 
Configuration Control Register 0 

(20h), 70, 72 
Configuration Control Register 1 

(C0h), 70, 72 
Configuration Control Register 2 

(Cl2), 70, 72-73 
Configuration Control Register 3 

(Cl3), 70, 73 
Configuration Control Register 4 

(E8h), 71, 79 
Configuration Control Register 5 

(E9h), 71, 79 
Configure command, 528, 535-

36 
Continuous Input Port Poll, 

High function, 380, 386 
Continuous Input Port Poll, Low 

function, 380, 386 
Control-Break Flag (BIOS data 

area), 330 
Control/Event Select Register, 

97,107-9 
Controller Internal Diagnostic 

command, 661 
Controller RAM Diagnostic com­

mand, 660 
Convert Colors to Gray Scale sub-

function, 413 
COUNT_HI, 91 
COUNT_LO, 91 
Counter O Register, 97,110 
Counter 1 Register, 97, 110 
CPU_CACHE, 148 
CPU_D_SIZE, 148 
CPU Family ID (BIOS data area), 

272,277 
CPUID instruction, 58-62, 64-

67, l 47, l 78 
CPU_INFO, 178 
CPU_MFG, 202 
CPUMODE, 148, 188-90, 202-4 
CPURDMSR, 90, 223-24, 1085, 

1088 



CPURDTSC, 224, 1085, 1088 
CPUs ( central processing units), 

10, 340. See also Pentium 
processors 

adapter card development and, 
231-32,233 

bibliographic resources for, 
1101-2 

BIOS data areas and, 237,272, 
274,277-78 

caches, size/status of, 148, 
202-9 

determining the type of, 146-
64 

diskette systems and, 513-14, 
538 

DMA and, 1034, 1037 
input/output basics for, 34-35 
instruction prefetch queues 

for, size of, 169-77 
interrupt controllers and, 999-

1004, l 006--7 
interrupt vectors and, 281-83, 

285-93,295 
keyboard systems and, 309, 

340 
mode detection and, 148, 188-

90 
new secret instructions on, 

221-22 
resetting, 124-28 
serial ports and, 686, 700-701 
software timing problems and, 

513-14 
speed of, measuring, 196--201 
system timers and, 960--61, 

963 
types of, summary of, 51-61 
undocumented instructions 

and,33-128,209-21 
vendor identification for, 148, 

190-96 
version detection for, 148, 

177-88 
video systems and, 475 

CPUSPEED, 91, 148, 190, 196-
201 

CPU Stepping (BIOS data area), 
272,278 

CPUTEST, 221-22, 1085, 1088 
CPUTYPE,62,91,96,146--49, 

190, 1085,1088 
CPUUNDOC, 62, 210-21, 288, 

1085,1088 
CPU_VAL, 165, 178,188,202 
CPUVALUE, 148--49, 165-67, 

178,188,202 
CPUVENDOR, 96,148, 190-96 
CR4 (Control Register 4), 59 

CRC ( Cyclic Redundancy 
Checks), 494-95, 499, 527, 
538,540,543--44 

CTRL2CAP, 363--66, 1085, 
1089 

Ctr! key, 362--66 
Ctrl-Alt-Del, 34, 126--27, 317 
Ctrl-Alt-Esc, 317 
Ctrl-Alt-Gray Minus, 317 
Ctrl-Alt-Gray Plus, 317 
Ctrl-Alt-Ins, 317 
Ctrl-Alt-Left Shift-Gray 

Minus, 317 
Ctrl-Alt-S, 317 
Ctrl-Break, 317 
Ctrl-Num Lock, 317 
Ctrl-Print Screen, 317 

CTS (Clear To Send) signal, 695-
97, 699,703,705,717 

Cursor Size Control subfunction, 
428-29 

Cyrix,57-61,71-82, 115-20, 
190-96, 1104 

D 
Dactivate Shift Status Line sub­

function, 445 
DBCS (Double Byte Character 

Set), 395 
DCD (Data Carrier Detect) sig-

nal, 695,697,699,703,717 
DDK (Device Driver Kit), 9 
DEBUG, 9, 11-24 
Debugging. See also Disassembly; 

Errors 
commented disassembly and, 

11-24 
disassembly options and, 9-10 
memory references and, 10-11 
serial ports and, 703--4, 707-8 

Delay Until Keyboard Repeats 
(BIOS data area), 272, 275 

Demand Transfer mode, 1039 
DEMO_TWO_CHAR, 973 
DesqView, 478 
Detection, 129-225 

cache status, 148, 202--4 
CPU cache size, 148, 205-9 
CPU mode, 148, 188-90 
CPU speed, 196--201 
CPU types, 146--64 
CPU vendor, 148, 190-96 
CPU version, 148, 177-88 
serial port, 708-16 
time stamp counter, 224 

Device drivers, 9, 24,231 
Diagnostic Dump command, 

380,385 
Diagnostic Echo command, 370, 

372 

INDEX 

Digital Input Register, 517, 545-
47 

DIN connectors, 346 
Disable A20 Address line com-

mand, 380, 389 
Disable A20 subfunction, 755-56 
Disable Cache subfunction, 795 
Disable Cache with Prepare sub-

function, 796-97 
Disable Int 13h DMA subfunc­

tion, 603 
Disable Keyboard command, 380, 

385 
Disable Mouse Port command, 

380,384 
Disable Mouse subfunction, 784 
Disable Prefetch subfunction, 601 
Disable Watchdog Timer sub-

function, 791 
Disassembly, 9-27 
Diskette( s): 

BIOS,498-507 
data format, 494--95 
drive detection, 514--16 
drive media chart, 493-94 
parameter table, 495-98 
port summary/detail, 517--47 
sector ID information, 494-95, 

538-39 
software timing problems and, 

513-14 
systems, 391-547 

Diskette O - Current Cylinder 
(BIOS data area), 239,267 

Diskette O - Media State (BIOS 
data area), 239,265, 510 

Diskette O - Operational Starring 
State (BIOS data area), 239, 
266 

Diskette 1 - Current Cylinder 
(BIOS data area), 239,267, 
510 

Diskette 1 - Media State (BIOS 
data area), 239,265 

Diskette 1 - Operational Starting 
State (BIOS data area), 239, 
267,510 

Diskette & Disk Controller Status 
Register (BIOS data area), 
238,248 

Diskette - Configuration Data 
(BIOS data area), 239, 263-
64, 509 

Diskette Controller Bytes Writ­
ten (BIOS data area), 250 

Diskette Controller Cylinder 
Number (BIOS data area), 
249 

Diskette Controller Head Number 
(BIOS data area), 249 
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Diskette Controller Information 
(BIOS data area), 239, 264---
65,509 

Diskette Controller Return Code 
(BIOS data area), 238,247, 
508 

Diskette Controller Sector Num­
ber (BIOS data area), 250 

Diskette Controller Status Register 
1 (BIOS data area), 248--49 

Diskette Controller Status Regis­
ter 2 (BIOS data area), 248 

Diskette Drive Type (BIOS data 
area), 272, 277 

Diskette Motor Status (BIOS data 
area), 238, 246--47, 508 

Diskette Motor Timeout Counter 
(BIOS data area), 238, 247, 
508 

Diskette Recalibrate Status (BIOS 
data area), 238, 246, 508 

DISKTEST,512,548,610,622-
23, 1085, 1089 

DISKTYPE, 514---16 
DISP_EISA_CMOS, 890-92 
DISPIAY_CMOS, 885-88 
Display Switch subfunction, 429 
DISP_MCA_CMOS, 888-90 
Divisor Latch LSB Register, 735 
Divisor Latch MSB Register, 736 
DIAB (Divisor Latch Access Bit), 

733--44 
DMA (Direct Memory Access), 4, 

45,231,272,275, 1092 
basic description of, 1033-84 
diskette systems and, 492-93, 

496,499,512, 520- 21, 
533,540,543 

hard disk systems and, 564-65, 
609-10,613 

overruns, 249 
ports, trapping, 37 
transfer setup, 1048--49 

DMA Channel for Hard Drive 
(BIOS data area), 272, 275 

DOS (Disk Operating System), 9, 
28,45,53,230,343 

box, in Windows 95, 62 
diskette systems and 492,495 
extenders, 1008 
hard disk systems and, 613, 

551,553 
HMAand, 341 
interrupt vectors and, 282-84, 

288,295,298-301 
output string functions, 178 
system timers and, 965,968, 

973 
UMBs and, 278 

DOS.H,46 
DOS/V, 391, 395, 475-77 

Download Microcode command, 
640 

DRAM 
parity errors, 286 
Refresh, 492, 514, 953, 961, 

1033-84 
Drive Diagnostic command, 640, 

661 
DRIVER.SYS, 492 
DSR (Data Set Ready) signal, 

695-97,699,705,717 
DTR (Data Terminal Ready) sig­

nal, 259, 695-97, 703,705, 
717 

Dump Registers command, 533 

E 
EBIOS (Enhanced BIOS), 557, 

559-60 
ECC (Error Checking and Cor­

rection Codes), 552, 556, 
565,568,577-78,610-ll, 
1092 

EBDA (Extended BIOS Data 
Area), 271-78, 844 

Cache Control area, 272,274 
CPU Family ID area, 272, 277 
CPU Stepping area, 272, 278 
Delay Until Keyboard Repeats 

area, 272, 275 
Diskette Drive Type area, 272, 

277 
DMA Channel for Hard Drive 

area, 272, 275 
Error Log area, 271, 272 
Hard Disk O Parameter Table 

area, 272, 274 
Hard Disk 1 Parameter Table 

area, 272, 274 
Hard Disk Controller Return 

Status Words area, 272,277 
Hard Disk DMA Type area, 

272,276 
Hard Disk Interrupt Status 

area, 272, 275 
Hard Disk Operation Flags 

area, 272, 275-76 
Hard Disk Parameters Loaded 

area, 272, 277 
Hard Disk - Status of Last 

Operation area, 272, 276 
Hard Disk-Timeout Value 

area, 272, 276 
Keyboard ID area, 272,278 
Mouse Data area, 271, 274 
Mouse Device Driver Far Call 

area, 271, 273 
Mouse Flags 1 area, 271,273 
Mouse Flags 2 area, 271,273 
Non-BIOS Interrupt 18h Flag 

area, 272, 278 

Number of Hard Drives 
Attached area, 272, 275 

Number of Post Error Entries 
area, 271, 272 

Old Interrupt 76h Vector 
Pointer area, 272, 276 

Repeat Rate of Keyboard area, 
272,275 

Size of Extended BIOS Data 
area, 271, 272 

User Interrupt 18h Far Pointer 
area, 272, 278 

Watchdog Timer area, 271, 
274 

Edge/level interrupt control, 
1002 

EFIAGS register, 55, 59, 65,292 
EGA display systems, 235, 391, 

395. See also Adapter cards 
basic description of, 39 3 
BIOS data areas and, 252-53, 

260-61,279 
interrupt vectors and, 304 

EISA (Extended Industry Stan­
dard Architecture) systems, 
2--4,24,125,307,874-81, 
890-92 

adapter card development and, 
231-32,234-35 

basic description of, 3--4 
DMA and, 1033, 1035, 1039-

44, 1047 
hard disk systems and, 550, 

554-55,608,611-12 
interrupt controllers and, 999, 

1002, 1004---5 
keyboard systems and, 346, 

378-79,381-82 
system detection and, 132-33 
system timers and, 953, 959-

63 
EMM386 (memory manager), 

37,227,1044--45 
EMS memory, 45,227,231 
Enable A20 Address line com-

mand, 380, 389 
Enable A20 subfunction, 756 
Enable Adapter subfunction, 793 
Enable Cache subfunction, 794---

95 
Enable Cache with Prepare sub­

function, 796 
Enable Int 13h DMA Maximum 

Modesubfunction,603 
Enable Keyboard command, 

380,385 
Enable Mouse Port command, 

380,384 
Enable Mouse subfunction, 784---

85 



Enable Prefetch subfunction, 
600---601 

Enable Slot For Setup subfunc­
tion, 792 

Enable Watchdog Timer subfunc­
tion, 791 

End Bit Test Register, 97, 100-
102 

EPP (Enhanced Parallel Port), 
852 

EPROM,562 
Equipment Word (BIOS data 

area), 238, 241--43 
Error( s). See also GPF s ( General 

Protection Faults) 
diskette systems and, 499,527, 

532 
DRAM parity, 286 
ECC (Error Checking and Cor­

rection Codes), 552, 556, 
565,568,577-78,610-ll, 
1092 

hard disk systems and, 548, 
552,556,565---64,609-ll, 
613 

interrupt vectors and, 286, 
291,298-300 

system functions and, 745 
Error Codes (BIOS data area), 

238,244 
ERROR input/output lines, 291 
Error Log (BIOS data area), 271, 

272 
ESCAPE instruction, 288 
ESDI (Enhanced Small Device 

Interface) drives, 2 5 8, 5 5 0, 
554--56, 562,564-65,567, 
612,614 

Event Select O Register, 97 
Event Select 1 Register, 97 
Exit Standby Mode command, 

528,536-37 
Expanded Memory Manage­

ment, 53 
Extended BIOS Data Area Seg­

ment (BIOS data area), 238, 
241 

F 
FIFO (First-In-First-Out), 312, 

1042--43 
diskette systems and, 521, 525, 

534--36,540 
serial ports and, 685, 700-701, 

704,707 
type buffers, 245--46 

FIFO Control Register, 737-38 
Foreign keyboards, 337-39 
Format Cylinder command, 659 
Format Cylinder with Bad Sectors 

command, 659 

Format Drive command, 659 
Format Prepare Drive O com­

mand, 674 
Format Prepare Drive 1 com­

mand, 675 
Format Track command, 528, 

538-39,639 
FP_OFF function, 47 
FP_SEG function, 47 
FPULOC, 148, 165, 167-69 
FPUs (floating-point processors), 

56,146--48,165---69,1003--4 
FPUTIPE,148,165-67 
FPU_VAL, 167 

G 
General Use offset (BIOS data 

area), 239,254 
General Use Segment (BIOS data 

area), 239,254 
Get A20 Gate Status subfunction, 

756 
Get Base POS I/O port subfunc­

tion, 792 
Get Buffer Size for Save State sub­

function, 444 
Get CMOS Registers 2D & 2E 

subfunction, 753-54 
Get Command Byte command, 

380,381 
Get Command Complete Status 

on Drive O command, 668-
71 

Get Command Complete Status 
on Drive 1 command, 675 

Get Configuration of Controller 
command, 676 

Get Configuration of Controller 
subfunction, 587 

Get Configuration of Drive 0 
command,672-73 

Get Configuration of Drive sub­
function, 587 

Get Configuration Status of Drive 
1 command, 675 

Get Controller Command Com­
plete Status command, 676 

Get Current SVGA Video Mode 
subfunction, 455, 460 

Get Current VESA XGA Video 
subfunction, 454 

Get Device ID subfunction, 787 
Get Device Information com­

mand, 646-51 
Get Device Information DMA 

command, 652 
Get Device Status of Drive 0 

command, 671-72 
Get Device Status of Drive 1 

command, 675 

INDEX 

Get Device Status subfunction, 
587 

Get ECC Burst Error Length 
command, 660 

Get Font Pattern subfunction, 
437-38 

Get Information subfunction, 
424--26 

Get Logical Display Start sub­
function, 455,465 

Get Logical Scan Line Length 
subfunction,455,464 

Get Manufacturing Header for 
Drive O command, 673 

Get Manufacturing Header for 
Drive 1 command, 675 

Get Mouse Information com­
mand, 370, 371-72 

Get Number of Shift Status Lines 
subfunction, 445 

Get POS Information subfunc­
tion, 587 

Get Processor Speed subfunc­
tion, 755 

Get Programmable Option Select 
Information command, 676-
77 

Get Read Font Function Address 
subfunction, 766 

Get Save State Buffer Size sub­
function, 455, 460 

Get SVGA General Information 
subfunction, 455, 456 

Get SVGA Memory Window 
Position subfunction, 455, 
462-63 

Get SVGA Mode Information 
subfunction,455,457-59 

Get VESA XGA Environment 
Information subfunction, 
447--48 

Get VESA XGA Mode Informa­
tion subfunction, 450-53 

Get VESA XGA Subsystem Infor­
mation subfunction, 448-50 

Get Write Font Function Address 
subfunction, 767 

Get XGA Information Buffer 
Length subfunction, 445--46 

Get XGA Information subfunc­
tion, 446 

Go to Standby Mode command, 
528,537 

GPFs ( General Protection Faults), 
96,167,228,1008,1045. 
See also Errors 

H 
Hard disk( s) 

BIOS, 563---607 
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Hard disk(s) (continued) 
controller, sending commands 

to, 608 
drive detection, 613-21 
interface standards/control­

lers, 554-55 
interrupt 13h test for, 622-23 
interrupt vectors and, 294, 

303--4 
parameter tables, 303--4, 557-

60 
port summary/detail, 623-37 
size, 552-53 
subsystem, 551-52 
systems, basic description of, 

548--683 
type table, 560--62 
typical read sector operations, 

608-13 
Hard Disk 0 Parameter Table 

(BIOS data area), 272, 274 
Hard Disk 1 Parameter Table 

(BIOS data area), 272, 274 
Hard Disk - Control Byte (BIOS 

data area), 239, 258, 607 
Hard Disk Controller Return Sta­

tus Words (BIOS data area), 
272,277 

Hard Disk DMA Type (BIOS 
data area), 272, 276 

Hard Disk - Error (BIOS data 
area), 239, 264, 607 

Hard Disk Interrupt Status (BIOS 
data area), 272, 275 

Hard Disk - Number Attached 
(BIOS data area), 239,257, 
607 

Hard Disk Operation Flags 
(BIOS data area), 272, 275-
76 

Hard Disk Parameters Loaded 
(BIOS data area), 272, 277 

Hard Disk - Port Offset (BIOS 
data area), 239, 258, 607 

Hard disk - Status (BIOS data 
area), 239, 264, 607 

Hard Disk - Status of Last Opera­
tion (BIOS data area), 239, 
256-57,272,276,607 

Hard Disk - Task Complete Flag 
(BIOS data area), 239, 264, 
607 

Hard Disk -Timeout Value 
(BIOS data area), 272, 276 

Hard Reset command, 528, 537 
Hardware Configuration Regis­

ter, 97, 111 
Hardware Retriggerable Strobe 

mode, 958-59 
HDRVTYPE, 614 

Head load timer, 530-31 
Head unload timer, 530 
HGA (Hercules Graphics 

Adapter) display systems, 
252,279, 391-93, 470. See 
also Adapter cards 

High Intensity Attribute Affect 
subfunction, 436 

HIMEM.SYS, 82 
HLT instruction, 119 
HMA (High Memory Area), 341 
Hot keys, 331-32 

I 
IBM Web page, 1104 
IBTS instruction, 62, 68 
ICE (In-Circuit-Emulator), 69, 

82,95-96,1092 
basic description of, 124 
hidden address space and, 115 
interrupt vectors and, 285-86 

ICEBP (In-Circuit-Emulator 
Breakpoint) instruction, 62, 
68-69,94,115,124,210 

IC specification/data sheets, 2, 
7-8 

IDE hard drives, 550, 553-57, 
562--63,614-21 

disk controllers and, 307, 610-
11 

large, basic description of, 5 5 7 
Idlecommand,641,645 
Idle Immediate command, 641, 

645 
IN instruction, 35-36, 40 
IN/OUT instruction, 62, 70-81 
Initialization, 255, 687-88, 843 

adapter card development and, 
225-26,228 

interrupt controllers and, 1012, 
1021-22, 130-31 

Initialize Drive Parameters com-
mand, 640, 660 

Initialize Mouse subfunction, 787 
INSB instruction, 40 
INS instruction, 36-37 
Install Alternate Print Screen sub­

function, 426 
Instructions (listed by name) 

AAD (Adjust AX Before BCD 
Divide), 62, 63--64, 210 

AAM (Adjust AX After BCD 
Multiply), 62, 64, 210 

BOUND,287 
BX, 169-70 
CLI,48,59,196,882 
CMOV,61 
CPUID, 58--62, 64-67, 147, 

178 
ESCAPE,288 

HLT, 119 
IBTS,62, 68 
ICEBP (In-Circuit-Emulator 

Breakpoint), 62, 68--69, 94, 
115,124,210 

IN,35-36,40 
IN/OUT, 62, 70-81 
INSB,40 
INS,36-37 
INSW,40 
IRET, 1001 
LDS, 287 
LES,287 
LFS,287 
LGDT,287 
LIDT,287 
LSS,287 
NOP, 169-70 
OUT,40 
OUTSB, 39--40 
OUTSD, 38--40 
OUTS, 38-39 
POP CS, 62, 89-90 
RDMSR, 55, 57, 59, 62, 90, 

96,115,222-24 
RDPMC,61 
RDTSC,59,62,90-92,210 
REP STOSB, 169-70 
RETF,226,229,298 
RSDC, 119 
RSLDT, 119 
RSM,59,62,89,92-93,119, 

123 
RSTS, 119 
SETALC,62,93,210 
SHL,62,93-94,210 
STI,48,59,186,883 
SVDC, 119 
SVLDT, 119 
SVTS, 119 
TEST, 63, 95, 210 
UMOV, 57-58, 63, 95-96, 

115,124,210 
WAIT, 303 
WRMSR, 55, 57, 59, 63, 

68--69,90,96-115, 120, 
222-24 

XBTS,63, 115 
int86 function, 47 
int86x function, 47 
Interface Test command, 380, 

384 
Interrupt(s). See also specific inter-

rupts 
basic description of, 47 
control, 48, 999-1032 
vector tables, 281-308 

Interrupt Oh (Divide Error func­
tion), 281-82, 285 



Interrupt lh (Single Step fimc­
tion), 282, 285-86 

Interrupt 2h (Non-Maskable 
Interrupt function), 282, 
286 

Interrupt 3h (Breakpoint Instruc­
tion function), 282, 286-87 

Interrupt 4 (Overflow Instruc­
tion function), 282, 287 

Interrupt Sh (Print Screen-Bound 
Range Exceeded function), 
5,282,287,847 

Interrupt 6h (Invalid Opcode 
function), 282, 287-88 

Interrupt 7h (Coprocessor Not 
Available function), 282, 288 

Interrupt 8 (IRQ 0 - System 
Timer function), 5, 282, 
288-89 

Interrupt 9 (Keyboard Coproces­
sor - Segment Overrun func­
tion), 5,282,289,328-29 

Interrupt Ah (IRQ 2 - Invalid 
TSS function), 282, 289 

Interrupt Bh (Serial Port fimc­
tion), 5, 283, 289 

Interrupt Ch (IRQ 4 - Stack Fault 
function), 283,289,290 

Interrupt 0Dh (Hard Disk Opera­
tion Complete), 567, 569, 
609 

Interrupt Dh (IRQ 5 - General 
Protection Fault function), 
283,289,290 

Interrupt Eh (IRQ 6 - Diskette 
Controller Page Fault func­
tion), 246,283,289,291, 
511 

Interrupt Fh (IRQ 7 - Printer 1 
function), 283, 291 

Interrupt 10h, 4, 283, 292, 395-
467 

fimction ah=0 (Set Video 
Mode), 395, 396--98 

function ah=l (Set Cursor 
Type), 395,398-99 

fimction ah=2 (Set Cursor Posi­
tion), 395, 399 

fimction ah=3 (Read Cursor 
Position and Type), 395, 
399-400 

fimction ah=4 (Read Light Pen 
Position), 395, 400 

fimction ah=5 (Select Active 
Display Page), 395,400 

fimction ah=6 ( Scroll Active 
Page Up), 395, 400-401 

fimction ah=7 (Scroll Active 
Page Down), 395, 401-2 

function ah=8 (Read Character 
and Attribute), 395,402 

function ah=9 (Write Character 
and Attribute), 395, 402-3 

function ah=A (Write Character 
Only), 395,403 

fimction ah=B (Set Color Pal­
ette), 395, 403-4 

fimction ah=C (Write Dot), 
395,404 

function ah=D (Read Dot), 
395,404 

fimction ah=E (Write in Tele­
type Mode), 395,405 

function ah=F (Read Current 
Video State), 395,405 

function ah= 10 ( Set Palette 
Register Functions), 395, 
406-8 

function ah= 11 ( Get Character 
Information Functions), 
395,414-22 

function ah=ll (Get Font 
Information), 423-24 

function ah=l2 (Miscellaneous 
Functions), 395, 424-31 

function ah=l3 (Write String), 
395,431-35 

fimction ah=l4 (LCD Con­
trol), 395, 435-36 

fimction ah=l5 (Get Display 
Type),395,436-37 

function ah=l8 (Request for 
Font Pattern), 395, 437-38 

function ah=lA (Read/Write 
Display Combination 
Code), 396, 438-39 

function ah=lB (Return Video 
System State Information), 
396,439-43 

function ah=lC (Save/Restore 
Video State), 396, 443-44 

function ah= ID ( Shift Status 
Line Functions), 396,445 

function ah=lE (Get Relocated 
Screen Address), 396, 466 

fimction ah=lE (VESA XGA 
Subfunctions), 396, 447-48 

function ah=lF (Display Mode 
Information), 396,445 

fimction ah=lF (Super VGA 
Subfimctions), 396 

fimction ah=lF (Update Relo­
cated Screen), 396,466 

Interrupt llh (Equipment Con­
figuration Alignment Check 
fimction), 130-31, 283, 
292-93 

INDEX 

Interrupt 12h (Memory Size 
Determination), 130-32, 
283,293 

Interrupt 13h, 4-5, 498-500, 
512,563,606,613,622-23 

function ah=0 ( Disk Controller 
Reset), 500, 567, 569 

function ah=l (Read Disk 
Status), 500,567,570 

function ah=2 (Read Disk Sec­
tors), 500-501, 567, 570-71 

function ah=3 (Write Disk Sec­
tors), 500, 501, 567, 571 

function ah=4 (Verify Disk Sec­
tors), 500, 502, 567, 572 

function ah=5 (Format Disk 
Track), 500, 502-4, 567, 
572-74 

function ah=6 (Format Disk 
Track with Bad Sectors), 
567,574 

function ah=7 (Format Multi­
ple Cylinders), 568, 575 

function ah=8 (Read Disk 
Drive Parameters), 500, 
504-5,568,575-76 

fimction ah=9 (Initialize Drive 
Parameters), 568, 576-77 

function ah=Ah (Read Disk 
Sectors with ECC), 568, 
577-78 

fimction ah=Bh (Write Disk 
Sectors with ECC), 568, 578 

fimction ah=Ch (Seek), 568, 
579 

fimction ah=Dh (Alternate Disk 
Reset), 568, 579 

function ah=Eh (ESDI Undoc­
umented Diagnostic), 568, 
580-81 

fimction ah=Eh (Read Sector 
Buffer), 568,579-80 

fimction ah=Fh (Write Sector 
Buffer), 568, 580 

function ah=l0h (Check Drive 
Ready), 568, 581 

function ah=llh (Recalibrate), 
568,581 

function ah=l2h (Controller 
RAM Diagnostic), 568, 581 

function ah=l 4h ( Controller 
Internal Diagnostic), 568, 
582 

function ah=l5h (Read Disk 
Drive Size), 568, 582 

fimction ah=l5h (Read Dis­
kette Drive Type), 500, 505 

fimction ah=l6h ( Get Diskette 
Change Line Status), 500, 
505-6 
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Interrupt 13h (continued) 
function ah=l7h (Set Diskette 

Type for Format/old), 500, 
506 

function ah=l8h (Set Diskette 
Type for Format/new), 500, 
507 

function ah=l9h (Park Heads), 
565,568,583 

function ah=lAh (Format 
ESDI Drive), 568, 583-85 

function ah=lBh (Get ESDI 
Manufacturing Header), 
568,585 

function ah=lCh (ESDI Special 
Functions), 568, 585-86 

function ah=2lh (Read Disk 
Sectors, Multiple Blocks), 
568,588 

function ah=22h (Write Disk 
Sectors, Multiple Blocks), 
568,588 

function ah=23h (Set Control­
ler Features Register), 568, 
589 

function ah=24h (Set Multiple 
Blocks), 568, 590 

function ah=25h (Get Drive 
Information), 568, 590 

function ah=4lh (Check if 
Extensions Present), 568, 
590-91 

function ah=42h (Extended 
Read Sectors), 568, 591-92 

function ah=43h (Extended 
Write Sectors), 568, 592 

function ah=44h (Extended 
Verify Sectors), 568, 593 

function ah=45h (Lock and 
Unlock Drive), 568, 593-94 

function ah=46h (Eject Media 
Request), 568, 594 

function ah=47h (Extended 
Seek),568,594-95 

function ah=48h (Get 
Extended Drive Parameters), 
568,595-96 

function ah=49h (Get 
Extended Disk Change 
Status), 568, 596 

function ah=4Ah (Initiate Disk 
Emulation), 568, 597-98 

function ah=4Bh (Terminate 
Disk Emulation), 568, 
598-99 

function ah=4Ch (Initiate Disk 
Emulation and Boot), 568, 
599 

function ah=4Dh (Return Boot 
Catalog), 568, 599--600 

function ah=4Eh (Set Hard­
ware Configuration), 568, 
600 

Interrupt 14h, 5,283,294 
function ah=0 (Initialize Serial 

Port), 689, 690-91 
function ah=l (Send Byte), 

689,691 
function ah=2 (Receive Byte), 

689,691 
function ah=3 (Read Status), 

690,692 
function ah=4 (Extended Ini­

tialize), 690, 692 
function ax=500h (Extended 

Control Read), 690, 693 
function ax=50lh (Extended 

Control Write), 690, 693-94 
Interrupt 15h, 5, 132,269, 277-

78, 283,294,305,316, 
331-32,343 

function ah=0 (Turn Cassette 
Motor On), 746, 747 

function ah=l (Turn Cassette 
Motor Off), 746, 747 

function ah=2 (Read From Cas­
sette), 746, 747 

function ah=3 (Write to Cas­
sette), 746, 748 

function ah=4 (Build System 
Parameter Table), 746, 749-
750 

function ah=5 (Build Initaliza­
tion Table), 746, 750-51 

function ah=Fh (Format in 
Progress), 746, 751 

function ah=2lh (Error Log 
Read/Write), 746, 751-52 

function ah=22h ( Get 
Unknown Segment), 746, 
753 

function ah=23h (Miscella­
neous Undocumented Func­
tions), 746, 753-55 

function ah=40h (Laptop Pro­
file Read/Write), 746, 757-
58 

function ah=42h (Laptop 
Power Off Request), 746, 
763 

function ah=43h (Laptop Read 
System Status), 746, 763-64 

function ah=44h (Laptop 
Modem Power Control), 
746,764 

function ah=49h (Get BIOS 
Type), 746, 764 

function ah=4Fh (Keyboard 
Intercept), 746, 765 

function ah=50h (Font Sub­
system Access), 746, 766-67 

function ah=52h (Removable 
Media Eject, 568,604, 746, 
767 

function ah=80h (Device 
Open), 746, 768 

function ah=8lh (Device 
Close), 746, 768 

function ah=82h (Program 
Terminate), 746, 769 

function ah=83h (Event Wait), 
746,769-70 

function ah=84h (Joystick Sup­
port), 746, 771-72 

function ah=85h (System 
Request Key Pressed), 746, 
772 

function ah=86h (Wait), 746, 
772-73 

function ah=87h (Access 
Extended Memory), 746, 
773-76 

function ah=88h (Extended 
Memory Size), 746, 776 

function ah=89h (Switch to 
Protected Mode), 746, 777-
78 

function ah=90h (Device 
Busy), 746, 778-80 

function ah=9lh (Interrupt 
Complete), 746, 780 

function ah=C0h (Return Sys­
tem BIOS Configuration), 
746,781-82 

function ah=Clh (Return 
Extended BIOS Data Area), 
746,782-83 

function ah=C2h (Mouse BIOS 
Interface), 746, 783-90 

function ah=C3h (Watchdog 
Timer Control), 790-91 

function ah=C4h (Programma­
ble Option Select), 746, 
791-93 

function ah=C8h (Cache Con­
trol), 746, 794-97 

function ah=C9h (Get CPU 
Stepping), 747, 797-98 

function ah=CAh (Read/Write 
CMOS Memory), 747, 798-
99 

function ah=D8h (Access EISA 
System Information), 799 

function D800h (Read Slot 
Configuration Information), 
874-75 

function D80lh (Read Func­
tion Configuration Informa­
tion), 875 



function D803h (Write Func­
tion Configuration Informa­
tion), 879-81 

Interrupt 16h, 5, 310, 312, 366 
function Oh (Read Keyboard 

Input), 318-19 
function lh (Check Keyboard 

Status), 318,319 
function 2h (Get Shift Flag Sta­

tus), 318, 319-20 
function 3h (Typematic Rates 

and Delay), 318, 320-21 
function 4h (Keyboard Click), 

318,322 
function Sh (Store Key Data 

into Buffer), 318, 322, 366-
68 

function 9h (Typematic Capa­
bilities), 318, 322-23, 366-
68 

function Ah ( Get Keyboard 
ID), 318, 323-24 

function 10h (Read Extended 
Keyboard Input), 318, 324, 
366-68 

function llh (Check Extended 
Keyboard Status), 318, 324-
25, 366-68 

function 12h ( Get Extended 
Shift Flag Status), 318, 325 

function 13h (DBCS Shift 
Control), 318, 326 

subfunction AL=0 (Set 
DBCS Shift Status), 326 

subfunction AL=l ( Get 
DBSC Shift Status), 327 

function 14h ( Shift Status Dis­
play Control), 327 

subfunction AL=0 (Enable 
Shift Status Display), 328 

subfunction AL=l (Dis­
able Shift Status Display), 
328 

subfunction AL=2 ( Get 
State of Shift Status Display), 
328 

Interrupt 17h, 5,283,291,294, 
843--46 

function ah=0 (Print Charac­
ter), 845 

function ah=l (Initialize 
Printer), 845--46 

function ah=2 ( Get Printer Sta­
tus), 845, 846 

Interrupt 18h (ROM BASIC/ 
Boot Failure function), 283, 
294-95 

Interrupt 19h (Bootstrap Loader 
function), 283, 295 

Interrupt lAh, 5, 136, 283, 295, 
305 

function ah=0h (Get Current 
Clock Count), 869-70 

function ah=2h (Read CMOS 
Time), 869, 870-71 

function ah=3h (Set CMOS 
Time), 869,871 

function ah=4h (Read CMOS 
Date), 869, 871-72 

function ah=5h (Set CMOS 
Date), 869, 872 

function ah=6h (Set Alarm 
Time in CMOS), 869, 872-
73 

function ah=7h (Turn Off 
Alarm), 869, 873 

function ah=8h (Set RTC Acti­
vated Power-On), 869,873 

function ah=9h (Read RTC 
Alarm Time and Status), 
869,873 

function ah=Ah (Read Days 
Since 1980), 869,874 

function ah=Bh (Set Days Since 
1980), 869,874 

Interrupt lBh (Keyboard Control­
Break function), 283, 295 

Interrupt lCh (User Timer Tick 
function), 283, 296 

Interrupt lDh (Video Initializa­
tion Data Pointer function), 
283,296 

Interrupt lEh (Diskette Configu­
ration Pointer function), 
283,296 

Interrupt lFh (Graphics Charac­
ter Set Pointer function), 
281,283,297 

Interrupt 2 lh ( General Services 
function), 23, 47, 283, 298, 
300 

Interrupt 22h (Termination 
Address function), 283, 298 

Interrupt 23h (Control-C 
Address function), 283, 298 

Interrupt 24h ( Critical Error 
Handler Address function), 
283,298-300 

Interrupt 30h (Jump into DOS 
for CP /M Services function), 
284,301 

Interrupt 34h (Floating Point 
Emulation function), 284, 
301 

Interrupt 35h (Floating Point 
Emulation function), 284, 
302 

INDEX 

Interrupt 36h (Floating Point 
Emulation function), 284, 
302 

Interrupt 37h (Floating Point 
Emulation function), 284, 
302 

Interrupt 38h (Floating Point 
Emulation function), 284, 
302 

Interrupt 39h (Floating Point 
Emulation function), 284, 
302 

Interrupt 3Ah (Floating Point 
Emulation function), 284, 
302 

Interrupt 3Bh (Floating Point 
Emulation function), 284, 
302 

Interrupt 3Ch (Floating Point 
Emulation function), 284, 
303 

Interrupt 3Dh (Floating Point 
Emulation function), 284, 
303 

Interrupt 40h (Revectored Dis­
kette Services function), 284, 
303,498 

Interrupt 41h (Hard Disk 0 Con­
figuration Pointer function), 
284,303-4,308 

Interrupt 42h ( Old Video Inter­
rupt Vector function), 284, 
304,467 

Interrupt 43h (Full Graphics 
Character Set Pointer func­
tion), 284, 304 

Interrupt 46h (Hard Disk 1 Con­
figuration Pointer), 284, 
305,557 

Interrupt 4Ah (Alarm Occurred 
function), 284, 305 

Interrupt 4Fh ax=8100h (SCSI 
Command, Common Access 
Method), 569,604 

Interrupt 4Fh ax=8200h (SCSI 
Presence Check, Common 
SCSI), 569,605 

Interrupt 70h (IRQ 8 - CMOS 
Real Time Clock function), 
5,284,305 

Interrupt 71h (IRQ 9 - General 
Adapter Use function), 4, 
284,306 

Interrupt 72h (IRQ 10 - General 
Adapter Use function), 284, 
306 

Interrupt 73h (IRQ 11 - General 
Adapter Use function), 284, 
307 
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Interrupt 74h (IRQ 12 - Mouse 
Port function), 5, 284, 307 

Interrupt 75h (IRQ 13 - Math 
Coprocessor Error func­
tion), 284, 307 

Interrupt 76h (IRQ 14 - Hard 
Disk Controller function), 
284,307 

Interrupt 76h (Operation Com­
pete), 5,569, 605-6 

Interrupt 77h (IRQ 15 - General 
Adapter Use function), 284, 
307-8 

Interrupt C0-C3h (Hard Disk 0 
User Defined Data function), 
284,308 

Interrupt C4-C7h (Hard Disk 1 
User Defined Data function), 
230,284,308 

INVD, 56 
INVLPG, 56 
1/0 (Input/Output), 1-2, 230. 

See also Ports 
addressing, CPUs and, 34-35 
delays with jump instructions, 

41-44 
diskette systems and, 492 
instruction timing and, 4~ 
keyboard systems and, 309 
-to-memory transfers, 1036-38 
port numbers, selecting, 232 
privilege level (IOPL), 40 

IOCTL, 613 
IODELAY, 42-44, 1085, 1089 
IOSPY (1/0 Port Monitor TSR), 

27-31, 1086, 1089 
IRET instruction, 1001 
IRQ_REDIRECT, 109-12, 

1086, 1089 
IRQs (interrupt requests), 109-

12, 1000-1006 
IRQ 0-System Timer, 255, 

1003, 1005-7 
IRQ I-Keyboard, 255, 316, 

1003, 1005-6 
IRQ 2-General Adapter Use, 

255,1003,1005-6 
IRQ 3-Serial Port, 255, 699-

700, 1005-6, 1008 
IRQ 4-General Adapter Use, 

244,255,699-700,1005-6 
IRQ 5-General Adapter Use, 

255,609,1000-1001,1006, 
1008-12 

IRQ 6-Diskette Controller, 
255,Sll,1006 

IRQ 7-Printer 1,255, 1006 
IRQ 8-CMOS Real-Time 

Clock,255,1003, 1006-7 

IRQ 9-General Adapter Use, 
255,1006-7 

IRQ IO-General Adapter Use, 
255,1006-7 

IRQ 11-General Adapter Use, 
255,1006-7 

IRQ 12-Mouse Port, 255, 
1006-7 

IRQ 13-Math Coprocessor 
Error, 255, 1003, 1006-7 

IRQ 14-Hard Disk Controller, 
255,264,611,613,1006-7 

IRQ IS-General Adapter Use, 
255,1006-7 

ISA (Industry Standard Architec-
ture) systems, 2-3, 24, 346 

J 
JEGA adapters, 394 
Jump instructions, 41-44 

K 
KEYBIOS,366,1086,1089 
Keyboard Alt-Numpad Work 

Area (BIOS data area), 238, 
245 

Keyboard Buffer (BIOS data 
area), 238, 246 

Keyboard Buffer End (BIOS data 
area), 330 

Keyboard Buffer Start (BIOS data 
area), 330 

KEYBOARD_CMD, 351-52 
Keyboard Ctrl-Break Flag (BIOS 

data area), 239, 256 
Keyboard Enable command, 

370,375 
Keyboard- End of Buffer (BIOS 

data area), 239,260 
Keyboard, End of Buffer Pointer 

(BIOS data area), 238, 245 
Keyboard flags, Current Shift 

State (BIOS data area), 329 
Keyboard flags, Shift and Toggle 

status (BIOS data area), 328 
Keyboard, Head of Buffer Pointer 

(BIOS data area), 238, 245 
Keyboard Head Pointer (BIOS 

data area), 329 
Keyboard ID (BIOS data area), 

272,278 
Keyboard Internal Flags (BIOS 

data area), 331 
KEYBOARD_READ, 347-48 
Keyboard Reset command, 371, 

377 
Keyboard Shift Flags, set 1 (BIOS 

data area), 238, 244 
Keyboard Shift Flags, set 2 (BIOS 

data area), 238, 244-45 

Keyboard - Start ofBuffer (BIOS 
data area), 239, 260 

Keyboard Status (BIOS data 
area), 330 

Keyboard - Status Flags 3 (BIOS 
data area), 240, 267 

Keyboard - Status Flags 4 (BIOS 
data area), 240, 268 

Keyboard system(s) 
basic description of, 309-89 
foreign, 337-39 
functionality detect and, 

366-68 
hot keys and, 331-32 
port summary/ detail for, 

369-89 
scan codes and, 332-37 

Keyboard Tail Pointer (BIOS data 
area), 329 

KEYBOARD_ WRITE, 348-50 
KEYID.EXE, ll-19, 22-23 
KEYSCAN,355-62,1086,1089 
Kscan codes, 310-12, 315, 332-

37, 355-62 

L 
Laptops,346,758-59 
Last Branch to IP Register, 97 
Last Interrupt from IP Register, 

97 
Last Interrupt to IP Register, 97 
LBA (Logical Block Addressing), 

553,557 
LDS instruction, 287 
LED states, 244,268, 309-10, 

316,347,370,372 
LED Write command, 370, 372 
LES instruction, 287 
LFS instruction, 287 
LGDT instruction, 287 
LIDT instruction, 287 
Line Control Register, 739-40 
Line Status Register, 696, 741-42 
Load 8x8 Font After Mode Set 

subfunction, 420 
Load 8x8 Font into Int 43h sub­

function, 422 
Load 8x8 Font subfunction, 416 
Load 8xl 4 Font After Mode Set 

subfunction, 420 
Load 8xl4 Font subfunction, 416 
Load 8xl6 Font After Mode Set 

subfunction, 420 
Load 8xl6 Font into Int43 sub­

function, 422-23 
Load 8xl6 Font subfunction, 418 
LOADALL, 54, 56-57, 62, 81-

115, 118,121,124,341 
Load Password command, 380, 

383 



Load ROM Font subfunction, 
436 

Load User Font After Mode Set 
subfunction, 418-19 

Load User Font subfunction, 
414-15 

Load User Specific Font subfunc­
tion, 436 

Local Area Network Bytes (BIOS 
data area), 240, 269 

Lock FIFO Functions command, 
528,540 

Low Level Format Drive O com­
mand, 673-74 

Low Level Format Drive 1 com-
mand, 675 

LSS instruction, 287 

M 
Machine Check Registers, 98 
Machine Check Address Register, 

97-99 
Machine Check Global Capabili­

ties Register, 97 
Machine Check Global Control 

Register, 97 
Machine Check Global Status 

Register, 97 
Machine Check Main Memory 

Size (BIOS data area), 238, 
243 

Machine Check Type Register, 
97,99 

Mainframe Interactive Support 
subfunction, 430-31 

Main Status register, 511-12 
Manufacturing Test (BIOS data 

area), 238, 243 
MAX_RECV, 716-17, 723-31, 

1086,1089 
MAX_XMIT,716-22,1086, 

1090 
MCA (Micro-Channel Architec­

ture) systems, 2-3, 24, 125, 
132,700,841--42 

adapter card development and, 
233,235 

BIOS data areas and, 259, 279 
CMOS memory and, 867, 

888-90 
DMA and, 1033, 1035, 1040 
interrupt controllers and, 999, 

1004-5 
keyboard systems and, 309, 

332,345,379-82 
system timers and, 953, 959 

MCGA systems, 391, 393 
Media Eject command, 651 

Memory. See also Memory manag­
ers; RAM (random-access 
memory); ROM (read-only 
memory) 

64 KB boundary, 512-13, 
1032 

cache size tests, 147 
disassembly and, 10-11 
display, writing to, 475-76 
display buffer area, 278-79 
execution access limits, 124 
hidden, 115-23 
IOSPY and, 29 
keyboard systems and, 309 
LOADALL and, 82 
system detection and, 147, 

167,170 
Memory managers 

386Max, 227-28, 235, 1044 
EMM386,37,227,1044-45 
Memory Commander, 227-

28, 235,478, 1044--45 
QEMM,227,235, 1044-45 

Memory Type Range Register, 
97-98 

MGA systems, 252, 391 
Microprocessors. See CPUs (cen­

tral processing units) 
Microsoft, 47--48. See also Wm-

dows (Microsoft) 
Ml(_FP function, 47 
MMX,61,147,222 
Model Specific Registers, 222-24 
Modem Control Register, 740-

41 
Modems. See Serial ports 
Modem Status Register, 689,743 
Monochrome displays, 130, 252 
Motherboards, 314-16, 345,369 
Mouse BIOS interface, 783-90 
Mouse Data (BIOS data area), 

271,274 
Mouse Device Driver Far Call 

(BIOS data area), 271, 273 
Mouse Enable command, 370, 

375 
Mouse Flags (BIOS data area), 

271,273 
Mouse Reset command, 371,377 
MOVSB,88 
MOVSD, 1038 

N 
National Semiconductor, 686 
NEC, 22, 53, 190-96 
New Feature Control Register, 

97,106-7 
NEWRATE, 973 
NexGen, 60, 190-96 

INDEX 

NMI (Non-Maskable-Interrupt), 
120-21,882,961,963, 
999-1032 

Noise glitches, 1007 
Non-BIOS Interrupt 18h Flag 

(BIOS data area), 272, 278 
NOP instructions, 169-70 
Number of Hard Drives Attached 

(BIOS data area), 272, 275 
Number of Post Error Entries 

(BIOS data area), 271, 272 
Num-Lock state, 12-13 

0 
Old Interrupt 76h Vector 

Pointer (BIOS data area), 
272,276 

OS/2,24,37,45,53,343 
OUT instruction, 40 
outp function, 48 
outport function, 48 
outportb function, 48 
outpw function, 48 
OUTSB instruction, 39--40 
OUTSD instruction, 38--40 
OUTS.instruction, 38-39 

p 
Parallel 1/0 Address, port 1 

(BIOS data area), 238, 240 
Parallel 1/0 Address, port 2 

(BIOS data area), 238, 241 
Parallel 1/0 Address, port 3 

(BIOS data area), 238, 241 
Parallel 1/0 Address, port 4 

(BIOS data area), 238, 241 
Parallel port( s) 

basic description of, 841--66 
connectors, 850-51 
fast, 851-52 
summary/detail, 862--66 
testing for extended mode and, 

858--62 
timing,849-50 
using four, 843--44 

Parallel Port 1 (BIOS data area), 
847 

Parallel Port 2 (BIOS data area), 
847 

Parallel Port 3 (BIOS data area), 
848 

Parallel Port 4 (BIOS data area), 
848 

Parallel Printer 1 Timeout (BIOS 
data area), 239,258, 848 

Parallel Printer 2 Timeout (BIOS 
data area), 239,258, 848 

Parallel Printer 3 Timeout (BIOS 
data area), 239,259,848 
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Parallel Printer 4 Timeout (BIOS 
data area), 239,849 

Parity Reversal Register, 97, 99-
100 

Park Heads on Drive 0 command, 
668 

Park Heads on Drive 1 command, 
675 

Pause key, 317 
PC Convertible video system, 391 
PCI (Peripheral Component 

Interconnect) systems, 2--4, 
24,132,233, 1005-6,1093 

PCI_DETECT, 133, 136-37 
PCs (personal computers), 2-3, 

685-86,843,846, 1093 
disassembly and, 24 
diskette systems and, 495,497, 

530 
DMA and, 1033, 1035, 1046 
hard disk systems and, 550-53, 

555,567,608-9,611 
interrupt controllers and, 999, 

1002-3, 1006 
interrupt vectors and, 306-7 
keyboard systems and, 309, 

311,313-16,343 
Pentium processors, 3-5, 40, 45. 

See also CPUs ( central pro­
cessing units); Pentium Pro 
processors 

basic description of, 59 
hidden memory and, 117, 121-

23 
system detection and, 147--48, 

170,205,222-24 
UMOV and, 57-58 

Pentium Pro processors. See also 
CPUs ( central processing 
units); Pentium processors 

basic description of, 60--61 
hidden memory and, 117, 121-

23 
MMX instructions and, 61 
prefetch queues and, 170 
system detection and, 147--48, 

170,205,222-24 
Performance Counter 0 Register, 

97 
Performance Counter 1 Register, 

97 
Perpendicular 2.88 MB Mode 

command, 528, 534-35 
PGA displays, 391, 393 
PharLap, 1008 
Phoenix, 883, 1104 
Plug and Play, 231,235, 1000, 

1104 
Plus sign ( + ), 3 

Pointer conversions, 47 
POP CS instruction, 62, 89-90 
POPFD, 148--49 
Port( s). See also Parallel ports; 

Ports (listed by name); Serial 
ports 

deleting/ clearing, 30-31 
duplicating, 40 
inserting, 31 
selecting numbers for, 232 
viewing, with UNPC, 30-31 

Ports, I/0 (listed by number) 
0Oh (DMA-1 Base and Current 

Address), 1050, 1052 
0lh (DMA-1 Base and Current 

Count), 1050, 1052-53 
02h (DMA-1 Base and Current 

Address), 1050, 1053 
03h (DMA-1 Base and Current 

Count), 1050, 1053 
04h (DMA-1 Base and Current 

Address), 1050, 1053 
05h (DMA-1 Base and Current 

Count), 1050, 1054 
06h (DMA-1 Base and Current 

Address), 1050, 1054 
07h (DMA-1 Base and Current 

Count), 1050, 1054 
08h (DMA-1 Command Regis­

ter), 1050, 1055 
08h (DMA-1 Status Register), 

1050,1054-55 
09h (DMA-1 Request Regis­

ter), 1050, 1056 
0Ah (DMA-1 Mask Register 

Bit), 1050, 1056 
0Bh (DMA-1 Mode Register), 

1050,1057 
0Ch (DMA-1 Clear Byte Flip/ 

Flop), 1050, 1058 
0Dh (DMA-1 Master Disable), 

1050, 1058 
0Dh (DMA-1 Temporary Reg­

ister), 1050, 1058 
0Eh (DMA-1 Clear Mask Reg­

ister), 1050, 1058 
0Fh (DMA-1 Write All Mask 

Bits), 1050, 1058 
18h (DMA Extended Function 

Register), 1050, 1059-66 
lAh (DMA Extended Func­

tion Execute), 1050, 1066 
20h (Interrupt Commands), 

1013-20 
20h (Read Interrupt Request/ 

Service Registers), 1013 
21h (Interrupt Commands), 

1013,1021-22 

21h (Interrupt Mask Register), 
4,1013,120-21 

22h (Chip Set Index Selection), 
800,801-5 

23h (Chip Set Data), 800, 805 
26h (Power Management 

Index Selection), 800, 805 
27h (Power Management 

Data), 800, 805 
40h (Timer 0-System Ticks), 5, 

978-79 
41h (Timer I-DRAM Refresh), 

5,978,979-80 
42h (Timer 2-General Use), 5, 

978,980 
43h (Timer 0-2 Mode Con­

trol), 5, 978, 981-89 
44h (Timer 3-Watchdog), 5, 

978,989 
47h (Timer 3-Mode Control), 

5,978,989-90 
48h (Timer 3-Watchdog), 

978,990-91 
4Ah (Timer 5-CPU Speed 

Control), 978, 991 
4Bh (Timer 3 & 5 Mode Con­

trol), 978, 992-96 
60h (POST Diagnostic), 800, 

806-7 
60h (System Switches), 800, 

806 
61h (Miscellaneous Functions 

& Speaker Control), 313, 
800,808-10 

62h (Miscellaneous System 
Port Functions), 800,809 

63h (Miscellaneous System Port 
Functions), 800, 810--11 

64h (System 8255 Mode Reg­
ister), 800, 811-12 

70h (CMOS Memory Address 
and NMI Enable), 4,882, 
892-943,1013, 1023 

70h (Hard Disk Data), 623, 
625 

71h (CMOS Memory Data), 
892,944 

71h (Hard Disk Error), 5, 230, 
623,625 

71h (Hard Disk Write Precom­
pensation), 623, 626 

72h (Hard Disk Sector Count), 
623,626 

73h (Hard Disk Sector Num­
ber), 623, 626 

74h (Extended CMOS 
Address LSB), 5,892, 944-
45 



74h (Hard Disk Cylinder Low), 
5,624,626 

75h (Extended CMOS 
Address MSB), 5, 892, 945 

75h (Hard Disk Cylinder 
High), 5, 624, 626 

76h (Extended CMOS Data 
Register), 5,892, 945-51 

76h (Hard Disk Drive and 
Head), 5, 624, 626 

77h (Hard Disk Command), 
624,626 

77h (Hard Disk Status), 624, 
626 

80h (DMA Page Register 
Channel 0), 1050, 1066 

80h (POST Diagnostic), 800, 
812-19 

81h (DMA Page Register 
Channel 1), 1050, 1066 

81h (DMA Page Register 
Channell), 1050, 1066 

82h (DMA Page Register 
Channell), 1050, 1067 

82h (DMA Page Register 
Channel3),1050,1066 

83h (DMA Page Register 
Channel 1), 1050, 1067 

83h (DMA Page Register 
Channel3),1050,1067 

84h (POST Diagnostic), 800, 
819 

84h (Synchronize Bus Cycle 
Register), 800, 819 

87h (DMA Page Register 
Channel 0), 1050, 1067 

89h (DMA Page Register 
Channel 6), 1050, 1067 

8Ah (DMA Page Register 
Channel 7), 1050, 1067 

8Bh (DMA Page Register 
Channel 5), 1050, 1068 

8Fh (DMA Page Register 
Channel4),1050,1068 

90h (DMA Arbitration Regis­
ter), 1050, 1068 

90h (DMAArbitration Status), 
1050,1068 

90h (POST Diagnostic), 800, 
820 

91h (Card Selected Feedback), 
800,820 

92h (System Control), 5, 800, 
820-21 

94h (System Control Enables), 
5,800,822 

96h (Adapter Enable and 
Setup),5,800,822-23 

A0h (Interrupt Command), 
1013,1023-28 

A0h (Read Interrupt Request/ 
Service Registers), 1013, 
1023 

Alh (Interrupt Commands), 
1013,1030-31 

Alh (Interrupt Mask Regis­
ter), 4, 1013, 1030-31 

C0h (DMA-2 Base and Current 
Address), 5, 1050, 1069 

C2h (DMA-2 Base and Current 
Count), 1050, 1069 

C4h (DMA-2 Base and Current 
Address), 1050, 1069 

C6h (DMA-2 Base and Current 
Count), 1050, 1069 

C8h (DMA-2 Base and Current 
Address), 1051, 1070 

CAh (DMA-2 Base and Cur­
rent Count), 1051, 1070 

CCh (DMA-2 Base and Cur­
rent Address), 1051, 1070 

CEh (DMA-2 Base and Cur­
rent Count), 1051, 1070 

D0h (DMA-2 Status Register), 
1051, 1071 

D2h (DMA-2 Request Regis­
ter), 1051, 1072 

D4h (DMA-2 Mask Register 
Bit), 1051, 1072-73 

D6h (DMA-2 Mode Register), 
1051,1073-74 

DAh (DMA-2 Clear Byte Flip/ 
Flop), 1051, 1074 

DAh (DMA-2 Master Dis­
able), 1051, 1074 

DAh (DMA-2 Temporary Reg­
ister), 1051, 1074 

DCh (DMA-2 Clear Mask Reg­
ister), 1051, 1074 

DEh (DMA-2 Write Mask 
Bits), 1051, 1075 

E0h (Split Address Register), 
800,823 

Elh (Memory Register), 800, 
824-25 

E3h (Error Trace Register), 
800,825 

E4h (Error Trace Register), 
800,825-26 

E5h (Error Trace Register), 
800,826 

E7h (Error Trace Register), 
800,826--27 

F0h (Hard Disk Data), 624, 
627 

F0h (Math Coprocessor-Clear 
Busy), 800, 827 

Flh (Hard Disk Error Regis­
ter), 624, 627 

INDEX 

Flh (Hard Disk Write Precom­
pensation ), 624, 627 

Flh (Math Coprocessor­
Reset), 800, 827 

F2h (Hard Disk Sector Count), 
624,627 

F3h (Hard Disk Sector Num­
ber), 624, 627 

F4h (Hard Disk Cylinder 
Low), 624, 627 

F5h (Hard Disk Cylinder 
High), 624, 627 

F6h (Hard Disk Drive and 
Head), 624, 628 

F7h (Hard Disk Command), 
624,628 

F7h (Hard Disk Status), 624, 
628 

F8h (Math Coprocessor­
Opcode Transfer), 800, 827 

FAh (Math Coprocessor­
Opcode Transfer), 800, 828 

FCh (Math Coprocessor­
Opcode Transfer), 800,828 

100h (Programmable Option 
Select 0), 5, 800, 828 

101h (Programmable Option 
Select 1), 5,800,828 

102h (Programmable Option 
Select 2), 5,800, 828-29 

103h (Programmable Option 
Select 3), 5,800, 829-30 

104h (Programmable Option 
Select 4), 5, 800, 831 

105h (Programmable Option 
Select 5), 5,800, 831-32 

106h (Programmable Option 
Select 6), 5,800,832 

107h (Programmable Option 
Select 7), 5, 800, 832 

170h (Hard Disk Data), 624, 
628 

171h (Hard Disk Error Regis­
ter), 624, 628 

171h (Hard Disk Write Pre­
compensation), 624, 628 

172h (Hard Disk Sector 
Count), 624,628 

173h (Hard Disk Sector Num­
ber), 624, 628 

174h (Hard Disk Cylinder 
Low), 624, 629 

175h (Hard Disk Cylinder 
High), 624,629 

176h (Hard Disk Drive and 
Head), 624, 629 

177h (Hard Disk Command), 
624,629 

177h (Hard Disk Status), 624, 
629 
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Ports, 1/0 (continued) 
178h (Power Management 

Index Selection), 8 00 
179h (Power Management 

Data), 801, 832-33 
lF0h (Hard Disk Data), 624, 

629 
lFlh (Hard Disk Error Regis­

ter), 264, 624, 630-31 
lFlh (Hard Disk Write Pre­

compensation), 567, 624, 
631-32 

1F2h (Hard Disk Sector 
Count), 624, 632 

1F3h (Hard Disk Sector Num­
ber), 624, 632 

1F4h (Hard Disk Cylinder 
Low), 624, 632 

1F5h (Hard Disk Cylinder 
High), 624, 632-33 

1F6h (Hard Disk Drive and 
Head), 624, 633-34 

1F7h (Hard Disk Command), 
624,635 

1F7h (Hard Disk Status), 567, 
610,624,634-35 

276h (Hard Disk Adapter Reg­
ister), 624 

276h (Hard Disk Alternate Sta­
tus), 624,625, 663 

277h (Hard Disk Drive 
Address Register), 624 

278h (Parallel Port Data), 862, 
863 

279h (Parallel Port Status), 
862,863 

27Ah (Parallel Port Control), 
27-29,862,864 

27Ch (Parallel Port Data), 5, 
862,865 

27Dh (Parallel Port Status), 5, 
862,865 

27Eh (Parallel Port Control), 
5,862,865 

2F6h (Hard Disk Adapter Reg­
ister), 624 

2F6h (Hard Disk Alternate Sta­
tus), 624 

2F7h (Hard Disk Drive 
Address Register), 624 

300h (POST Diagnostic), 801, 
833 

320h (Hard Disk Commands), 
625,655---62 

320h (Hard Disk Controller 
Status), 624,654 

321h (Hard Disk Controller 
Reset), 622 

321h (Hard Disk Controller 
Status), 625 

322h (Hard Disk Controller 
Make Busy), 662 

322h (Hard Disk Controller 
Select Pulse), 625 

322h (Hard Disk Get Type 
Switches), 625,662 

323h (Hard Disk DMA and 
Interrupt Masks), 625,663 

376h (Hard Disk Adapter Reg­
ister), 625, 664 

376h (Hard Disk Alternate Sta­
tus), 625,664 

377h (Hard Disk Drive 
Address Register), 625, 664 

378h (Parallel Port Data), 862, 
865 

37 Ah (Parallel Port Control), 
862,865 

37Ch (Parallel Port Data), 5, 
862,866 

37Dh (Parallel Port Status), 5, 
862,866 

37Eh (Parallel Port Control), 
5,862,866 

3B4h (Video Controller Regis­
ter Select), 4, 485 

3B5h (Video Controller Data), 
4,485 

3B8h (Video Adapter Control), 
4,485 

3BAh (Video Adapter Status), 
4,485 

3BAh (Video Feature Control), 
4,485 

3BAh (Video Status Register 
1), 4,485 

3BCh (Parallel Port Data), 4, 
862,866 

3BDh (Parallel Port Status), 
862,866 

3BEh (Parallel Port Control), 
862,866 

3BFh (Hercules Control Regis­
ter), 485 

3Clh (Video Attribute Con­
troller Registers), 485 

3C2h (Video Miscellaneous 
Output Register), 485 

3C3h (Video Adapter Enable), 
487 

3C3h (Video Status Register 0), 
485 

3C4h (Video Adapter Enable), 
485 

3C5h (Video Sequencer Regis­
ter Select), 485 

3C6h (Video DAC Pixel 
Mask), 487-88 

3C6h (Video Sequencer Data), 
485 

3C7h (Video DAC Color Reg­
ister Address), 488 

3C7h (Video Pel Mask Regis­
ter), 485 

3C8h (Video DAC Color Reg­
ister Initialize), 488-89 

3C8h (Video Digital to Analog 
Converter), 485 

3C9h (Video DAC Color Reg­
ister Data), 489 

3C9h (Video Digital to Analog 
Converter), 486 

3CAh (Video Feature Control 
Register), 486 

3CCh (Video Graphics 1 Posi­
tion), 486 

3CDh (Video Graphics 2 Posi­
tion), 486 

3CEh (Video Graphics Con­
troller Register Select), 486 

3D4h (Video Controller Regis­
ter Select), 48 6 

3D5h (Video Controller 
Data), 486 

3D8h (Video Adapter Mode 
Control), 486 

3D9h (Video Adapter Color 
Select), 486 

3DAh (Video Adapter Status), 
486 

3DAh (Video Feature Con­
trol), 486 

3DAh (Video Status Register 1 ), 
486 

3DBh (Video Adapter Clear 
Light Pen Latch), 486 

3DCh (Video Adapter Preset 
Light Pen Latch), 4, 486 

3DFh (Video Graphics Con­
troller Data), 486 

3F0h (Diskette Controller Sta­
tus Register A), 4, 517-18 

3Flh (Diskette Controller 
Diagnostic Register), 4, 
517,519 

3Flh (Diskette Controller 
Status Register B), 4, 517, 
519-20 

3F2h (Diskette Controller Dig­
ital Output Register), 4, 517, 
520-21 

3F3h (Diskette Controller 
Drive Status Register), 4, 
517,522 

3F3h (Diskette Controller 
Tape Drive Register), 4,517, 
521-22 

3F4h (Diskette Controller Date 
Rate Select Register), 4, 
511-12,517,523-24 



3F4h (Diskette Controller 
Main Status Register), 4, 
517,523 

3F5h (Diskette Controller 
Data), 4,511,517, 525--44 

3F6h (Diskette Controller 
Reserved), 4, 517, 544 

3F6h (Hard Disk Adapter Con­
trol Register), 4, 625, 665-
66 

3F7h (Diskette Controller 
Configuration Control Reg­
ister), 4, 517, 546-47 

3F7h (Diskette Controller Dig­
ital Input Register), 4, 517, 
545-46 

3F7h (Hard Disk Drive 
Address Register), 610, 625, 
664 

401h (DMA-1 Base and Cur­
rent Count), 1051, 1075 

403h (DMA-1 Base and Cur­
rent Count), 1051, 1076 

405h (DMA-1 Base and Cur­
rent Count), 1051, 1076 

407h (DMA-1 Base and Cur­
rent Count), 1051, 1076 

40Ah (DMA-1 Chaining 
Mode Register), 1051, 1077 

40Ah (DMA Chaining Inter­
rupt Status), 1051, 1076 

40Bh(DMA-l Extended Mode 
Register), 1051, 1077-78 

40Ch (DMA Chaining Termi­
nal Count Action Status), 
1051,1078-79 

461h (Extended NMI and 
Control), 5,801, 833-34, 
1004 

462h (Trigger NMI), 4, 1004, 
1013, 1032 

464h (Last Busmaster 
Granted), 801, 834 

465h (Last Busmaster 
Granted), 801, 834--35 

481h (DMA Page Register 
Channel2),1051,1079 

482h (DMA Page Register 
Channel 3), 1051, 1079 

483h (DMA Page Register 
Channel 1), 1051, 1079 

487h (DMA Page Register 
Channel 0), 1051, 1079 

489h (DMA Page Register 
Channel 6), 1051, 1079 

48Ah (DMA Page Register 
Channel 7), 1051, 1080 

48Bh (DMA Page Register 
Channel 5), 1051, 1080 

4C6h (DMA-2 Base and Cur­
rent Count), 1051, 1080 

4CAh (DMA-2 Base and Cur­
rent Count), 1051, 1080 

4CEh (DMA-2 Base and Cur­
rent Count), 1051, 1080 

4D0h (IRQ Trigger Type), 4, 
1013, 1032 

4Dlh (IRQ Trigger Type), 4, 
1013, 1032 

4D4h (DMA-2 Chaining Mode 
Register), 1051, 1081 

4D4h (DMA Chaining Status), 
1051,1081 

4D6h (DMA-2 Extended 
Mode Register), 1051, 1082 

4E0-4E2h (DMA-Stop Regis­
ter), 1051, 1083 

4E4-4E6h (DMA-Stop Regis­
ter), 1051, 1083 

4E8-4EAh (DMA-Stop Regis­
ter), 1051, 1083 

4EC-4EEh (DMA-Stop Regis­
ter), 1051, 1083 

4F4-4F6h (DMA-Stop Regis­
ter), 1051, 1084 

4F8-4FAh (DMA-Stop Regis­
ter), 1051, 1084 

4FC-4FEh (DMA-Stop Regis­
ter), 1051, 1084 

680h (POST Diagnostic), 801, 
835-38 

8xxh (Extended CMOS Regis­
ters), 892, 951-52 

C00h (Extended CMOS Bank 
Select), 892, 952 

xC80h (EISA Video ID), 4, 
486 

C80h (System Board ID 1), 
801,838 

xC8lh (EISA Video ID), 4, 
486 

C8lh (System Board ID 2), 
801,838-39 

xC82h (EISA Video ID), 4, 
486 

C82h (System Board ID 3), 
801,839 

xC83h (EISA Video ID), 4, 
486 

C83h (System Board ID 4), 
801,839 

xC84h (EISA Video Expan­
sion Board Control), 4, 486 

xC85h (EISA Setup Control), 
4,486 

xC89h (EISA Video Program­
mable Option Select 0), 4, 
486 

xC8Ah (EISA Video Program­
mable Option Select 1), 4, 
486 

INDEX 

xC8Bh (EISA Video Program­
mable Option Select 2), 4, 
486 

xC8Ch (EISA Video Program­
mable Option Select 3), 4, 
486 

xC8Dh (EISA Video Program­
mable Option Select 4), 4, 
486 

xC8Eh (EISA Video Program­
mable Option Select 5), 4, 
486 

xC8Fh (EISA Video Program­
mable Option Select 6), 4, 
486 

2lz0h (Video Operating 
Mode Register), 486 

2lzlh (Video Aperture Con­
trol), 486 

2lz2h (Video Unused or 
Unknown Function), 486 

2lz3h (Video Unused or 
Unknown Function), 486 

2lz4h (Video Interrupt 
Enable), 486 

2lz5h (Video Interrupt Sta­
tus), 486 

2lz6h (Video Virtual Memory 
Control), 486 

2lz7h (Video Virtual Memory 
Interrupt Status), 486 

2lz8h (Video Aperture 
Index), 486 

2lz9h (Video Memory Access 
Mode),486 

2lzAh (Video Index for Data), 
486 

2lzBh (Video Data, byte 
wide), 486 

2lzCh (Video Data, word & 
Doubleword wide), 486 

2lzDh (Video Data), 487 
2lzEh (Video Data), 487 
2lzFh (Video Data), 487 
3510h (ESDI Hard Disk Com-

mands), 5,277,625, 667-78 
3510h (ESDI Hard Disk Sta­

tus), 625, 667 
3512h (ESDI Hard Disk Basic 

Control), 625, 679-80 
3512h (ESDI Hard Disk Basic 

Status), 625,679 
3513h (ESDI Hard Disk 

Attention), 625, 681-82 
3513h (ESDI Hard Disk Inter­

rupt Status), 625,680 
3518h (ESDI Hard Disk Com­

mands, Secondary), 625, 682 
3518h (ESDI Hard Disk Sta­

tus, Secondary), 625, 682 
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Ports, I/0 (continued) 
351Ah (ESDI Hard Disk Basic 

Control, Secondary), 625, 
683 

351Ah (ESDI Hard Disk Basic 
Status, Secondary), 625, 683 

351Bh (ESDI Hard Disk 
Attention, Secondary), 5, 
625,683 

351Bh (ESDI Hard Disk Inter­
rupt Status, Secondary), 5, 
625,683 

46E8h (Video Adapter 
Enable), 487,489 

POS (Programmable Option 
Select) system, 791-9 3 

POST (Power-On-Self-Test), 
130,308,687-88,843, 
960 

adapter card development and, 
225-27,229 

BIOS data areas and, 241-43, 
255,257-58,260,262,272, 
275-76 

CMOS memory and, 868, 881 
diagnostic functions, 800, 

806-7,812-20,833, 
835-38 

Prefetch queue size detectors, 
169-77 

Printing. See also Parallel ports 
only ASCII characters, 853-56 
Printer BIOS and, 844-46 
swapping printers, 856-58 

Print Screen, 317, 331, 841, 
848-49 

Print Screen Status (BIOS data 
area), 240, 270, 849 

PRNASCII, 853-56, 1086, 1090 
PRNSWAP,856-58,1086,1090 
PRNTYPE,858-62,1086,1090 
Processor Control Register, 98, 

114-15 
Processor Operation Register, 

98, 111-12, 114 
Processors. See CPUs ( central 

processing units) 
Protected mode, 45, 127, 148, 

188-90 
PS/1,555,868,883 
PS/2,3,550,554-55,560,567, 

611-12, 844 
Pseudovariables, 46 
Pulse Output Bit command, 380, 

389 
PVI (Protected-Mode Virtual 

Interrupt), 59 
PWI (Power Interrupt), 120 

Q 
QEMM (memory manager), 

227,235,1044-45 
Queue size detection, 169-77 

R 
RAM (random-access memory), 

24,117,121,126,241 
adapter card development and, 

228-32,234-35 
BIOS RAM, 843-44, 869 
disappearing, 234-35 
getting necessary, tricks for, 

229-32 
hard disk systems and, 612 
interrupt vectors and, 303-5, 

308 
refresh settings, 894 
serial ports and, 68 7-8 8 
software timing problems and, 

513 
video systems and, 477 

Rate Generator mode, 956-57 
Rational Systems, 1008 
RDMSR (Read Model Specific 

Register) instruction, 5 5, 
57,59,62,90,96,115, 
222-24 

RDPMC (Read Performance 
Monitoring Counters) 
instruction, 61 

RDTSC (Read Time Stamp 
Counter) instruction, 59, 62, 
90-92,210 

Read All Color Registers and Bor­
der subfunction, 410 

Read Border Color subfunction, 
410 

Read Buffer command, 645 
Read Chars & Attribute for 

DBCSs, Cursor Unaffected 
subfunction, 433-34 

READ_CMOS, 883-84 
Read CMOS Memory Register 

subfunction, 798 
Read Color Page State subfunc­

tion, 413 
Read Controller RAM command, 

380,381 
Read Data from Drive O com­

mand, 677 
Read Data from Drive 1 com­

mand, 678 
Read Data From Sector Buffer 

command, 660 
Read Deleted Data command, 

529,541 
Read Display Combination Code 

subfunction, 439 

Read DMA, no Retries command, 
643 

Read DMA, with Retries com-
mand, 643 

Read Error Log sufunction, 752 
Read ID command, 528, 538 
Read Input Port command, 380, 

385-86 
Read Internal Modem Profile 

subfunction, 758 
Read Joystick Position subfunc­

tion, 771-72 
Read Joystick Switches subfunc­

tion, 771 
Read Keyboard ID command, 

370,373 
Read Mouse ID command, 370, 

373 
Read Multiple 18-bit Color Reg­

isters subfunction, 412 
Read Multiple Blocks command, 

642 
Read Multiple Sectors, no Retries 

command, 638 
Read Multiple Sectors, with ECC 

Data command, 661 
Read Multiple Sectors, with 

Retries command, 637 
Read Normal and Deleted Data 

command, 528, 541 
Read Normal Data command, 

529,543 
Read Output Port command, 

380,386-87 
Read Sector & ECC data, no 

Retries command, 638 
Read Sector & ECC data, with 

Retriescommand,638 
Read Single 18-bit Color Register 

subfunction, 411-12 
Read Single Color Register sub­

function, 409-10 
Read System Profile subfunction, 

757 
Read Test Inputs command, 380, 

389 
Read Track command, 528, 537 
Read VGA Pel Mask Register sub­

function, 413 
Real mode, 45, 87-89, 125,148, 

188-90 
Recalibrate command, 528, 532, 

637,657 
Region control Registers, 71, 

78-79 
Register Save mode, 69-71 
Relative Block Address flags, 564 
Relative Sector Address, 612 
Relative Seek Inward command, 

529,542 



Relative Seek Outward command, 
528,539 

Removable Media Door Lock 
command,644 

Removable Media Door Unlock 
command,645 

Removable Media Post-Boot 
command,644 

Removable Media Pre-Boot com­
mand, 644 

REP STOSB instruction, 169-70 
Repeat Rate of Keyboard (BIOS 

data area), 272, 275 
Request Sense Status command, 

657-58 
Resend (port 60h command), 

371,377 
Reset operations, 124-28, 254, 

785 
Restore Adapter State subfunc­

tion, 444 
Restore the SVGA State subfunc­

tion, 455,461 
Resume mode, 92-93, 95, 116---

17 
RETF instruction, 226,229,298 
Return after any Event subfunc­

tion, 759,761 
Return status codes, 564-67 
Return Status Only subfunction, 

599 
Return Status subfunction, 787-

88 
RI (Ring Indicator) signal, 695, 

697,699,703,705 
ROM (read-only memory), 4, 24, 

117, 226---29, 279. See also 
BIOS ROM 

disappearing, 234-35 
fixed segments in, avoiding, 

228 
interrupt vectors and, 294, 

296,303-5 
size, setting, 227-28 
writing to, avoiding, 228 

RPM,493-94 
RS-232 serial ports, 685-86, 

732-33 
RSDC instruction, 119 
RSIS (Relocated Screen Interface 

Specification), 391-92, 467-
71, 477-78 

RSLDT instruction, 119 
RSM (Resume From System 

Management Mode) instruc­
tion, 59, 62, 89, 92-93, 119, 
123 

RSTS instruction, 119 
RTC (Real-Time Clock), 42,268, 

305, 867-942, 1093. See also 
CMOS memory 

RTS (Request To Send) signal, 
259-60,695-97,703,705, 
717 

s 
Save Adapter State subfunction, 

444 
Save the SVGA State subfunction, 

455,461 
Scan codes, 332-37, 355-62 
Scan Equal All command, 529, 

542 
Scan Equal command, 529, 544 
Scratch Pad Register, 743--44 
Scroll Lock key, 703 
SCSI ( Small Computer System 

Interface), 554-57, 562,614 
SDLC (Synchronous Data Link 

Control), 685 
Security Disable Password com­

mand, 654 
Security Erase Prepare command, 

654 
Security Erase Unit command, 

654 
Security Freeze Lock command, 

654 
Security Set Password command, 

653 
Security Unlock command, 653 
Seek command, 528, 533-34, 

660 
Seek command, 678 
Select Color Page subfunction, 

411 
Select Font Page Mode subfunc­

tion, 416---18 
Select Scan Lines for Text Modes 

subfunction, 426---27 
Self Test command, 380,384 
Semicolon(;), 23-24 
SEND_BLOCK, 722-23 
Sense Drive Status command, 

528,531-32 
Sense Interrupt Status command, 

528,532-33 
Serial 1 Timout (BIOS data area), 

239,259-60,702 
Serial 2 Timout (BIOS data area), 

239,260,703 
Serial 3 Timout (BIOS data area), 

239,260,703 
Serial 4 Timout (BIOS data area), 

239,260,703 
Serial I/O Address, port 1 (BIOS 

data area), 238, 240 
Serial I/O Address, port 2 (BIOS 

data area), 238, 240 
Serial I/O Address, port 3 (BIOS 

data area), 238, 240 

INDEX 

Serial I/O Address, port 4 (BIOS 
data area), 238, 240 

Serial port( s) 
baud rates and, 697-98 
basic description of, 685-744 
BIOS initialization and, 

687-88 
detectors, 708-16 
interrupt control and, 698-700 
summary, 732-33 

Serial Port 1 (BIOS data area), 
702 

Serial Port 2 (BIOS data area), 
702 

Serial Port 3 (BIOS data area), 
702 

Serial Port 4 (BIOS data area), 
702 

SERTYPE,708-16,1086,1090 
Set a key to Make Only com­

mand, 371, 377 
Set a key to Make/Release com­

mand, 370, 377 
Set a key to Typematic command, 

370,376 
SETALC (Set All to Carry) 

instruction,62,93,210 
Set all keys to Make command, 

370,376 
Set all keys to Make/Release 

command, 370, 376 
Set all keys to Typematic com­

mand, 370, 376 
Set all keys to Typematic/Make/ 

Release command, 370, 376 
Set Border Color subfunction, 

409 
Set CMOS Registers 2D & 2E 

subfunction, 754 
Set Default PIO Mode subfunc­

tion, 602 
Set Defaults and Disable Key­

board command, 370, 375 
Set Defaults and Disable Mouse 

command,370,375 
Set Features command, 652 
Set Font Pattern subfunction, 438 
Set/Get Alternate Scan Codes 

command,370,373 
setLEDs routine, 347, 353-54 
Set Logical Display Start subfunc­

tion, 455,464 
Set Logical Scan Line Length 

subfunction,455,463 
Set Maximum PIO Transfer 

Modesubfunction,601-2 
Set Mouse Handler Address sub­

function, 789-90 
Set Mouse Sample Rate com­

mand, 370, 375 
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Set Mouse Scaling to 1:1 com­
mand, 370, 371 

Set Mouse Scaling to 2:1 com­
mand, 370, 371 

Set Mouse Resolution command, 
370,371 

Set Multiple 18-bit Color Regis­
ters subfunction, 411 

Set Multiple Blocks Mode com­
mand, 643 

Set PIO Mode O subfunction, 
602 

Set Resolution subfunction, 786 
Set Sample Rate subfunction, 

785-86 
Set Scaling Factor to 1:1 subfunc­

tion, 788-89 
Set Scaling Factor to 2:1 subfunc­

tion, 789 
Set Single 18-bit Color Register 

subfunction, 410 
Set Single Color Register sub­

function, 408 
Set Sleep mode command, 642 
Set SVGA Memory Wmdow Posi­

tion subfunction, 455,462 
Set SVGA Video Mode subfunc­

tion, 455, 459-60 
Set Typematic Information com­

mand, 370, 374 
Set VESA XGA Feature Connec­

tor State subfunction, 454-
55 

Set VESA XGA Video Mode sub­
function, 453-54 

Shift key, 317 
Shift Status Line Functions sub-

function, 445 
SHL instruction, 62, 93-94, 210 
Single Transfer mode, 1039 
Size of Extended BIOS Data 

Area, 271, 272 
SMART Operations command, 

642 
SMI ( System Management Inter­

rupt), 62, 68, 94, 117-20, 
121,123 

SMM ( system management 
mode), 59, 70, 75-76, 94, 
116-17,119,122-23 

SMM region start, bits 15-12 
Register, 70, 76 

SMM region start, bits 31-24 
Register, 70, 75 

Software timing, 513-14, 849-50 
Software Triggered Strobe mode, 

958 
Sourcer disassembler, 1-2, 11, 

15-26 
Specifycommand,528,529-31 

Square Wave mode, 957-58 
SSPY,685,703-4,1086,1090 
ST-506 (Seagate Technology 

506 Interface), 551, 554, 
556-67 

Standby command, 641, 645 
Standby Immediate command, 

640,645 
Step rate timer, 529 
STI instruction, 48, 59,186,883 
Sum Colors to Gray Scales sub-

function, 428 
Suspend Mode, 93, 95, 116-17 
SVDC instruction, 119 
SVGA display systems, 252,279, 

391-92, 394-95. See also 
Adapter cards 

SVLDT instruction, 119 
SVTS instruction, 119 
Symbols 

* ( asterisk), 23-24 
+ (plus sign), 3 
; (semicolon), 23-24 

System Request key combination, 
317 

System Setup subfunction, 754 
SYSTYPE,133-36,478,614, 

1086,1090 
SYSVALUE, 133-36 

T 
TASM,20 
Terminate Emulation and Return 

Status subfunction, 599 
TESTCASE, 965-66, 1086, 

1090 
Test if Drive is Ready command, 

657 
TEST instruction, 63, 95, 210 
Test Memory Bit, Return if Not 

Zero subfunction, 760 
Test Memory Bit, Return if Zero 

subfunction, 761 
Test Mouse Port command, 380, 

384 
TESTPORT, 709 
Test Port Bit, Return if Not Zero 

subfunction, 762 
Test Port Bit, Return if Zero sub-

function, 762-63 
Texas Instruments, 58 
TIMER FAST, 973-96 
Timer Ticks Count (BIOS data 

area), 239, 255 
Timer Ticks Rollover Flag (BIOS 

data area), 239, 255-56 
Time Stamp Counter, 59, 62, 90-

92, 97,107,224 
TIMERTST, 968-72 

TIMEVENT, 965-68, 1086, 
1090 

Timingloops,513-14,849-50 
TLB (Translation Lookaside 

Buffer), 90, 97, 103-5 
TLB Command Test Register, 

97,103-4 
TLB Data Test Register, 97, 

104-5 
TMRFAST,973,1086,1090 
TopView, 478 
Translate Relative Sector Address 

command,677 
Translate Relative Sector Address 

subfunction, 587 
Transmit/Receive Buffers Regis­

ter, 735 
TSRs (Terminate and Stay Resi­

dent Utilities), 23,278,392, 
847,1094 

adapter card development and, 
227,229,232 

CPUs and, 45, 53 
DMA and, 1047 
IOSPY (1/0 Port Monitor 

TSR),27-31,1086,1089 
keyboard systems and, 310, 

331,362-66 
prinring and, 853-56 
serial ports and, 685, 703 

Turbo Debugger, 9 

u 
UARTs (Universal Ansynchro­

nous Receiver/Transmitter) 
chips, 30,686, 688-89, 700-

707, 732-44 
baud rates and, 698 
interrupt vectors and, 282 
loopback operations and, 697 
model signals and, 695,696 
serial frames and, 694 

UMBs (Upper Memory Blocks), 
89,278-79 

UMOV instruction, 57-58, 63, 
95-96,115,124,210 

UNIX,553 
Unknown Cache subfunction, 

795-96 
Unknown Function subfunction, 

756 
Unlock FIFO Functions com­

mand, 528, 536 
UNPC (1/0 Port Viewer), 30-

31, 1086, 1090 
User Interrupt 18h Far Pointer 

(BIOS data area), 272, 278 
User's Wait Count (BIOS data 

area), 240, 268 



User's Wait Flag Pointer (BIOS 
data area), 240,268 

V 
V86 mode, 45, 53, 188, 290-91, 

1008-9 
V Communications, 11, 31, 478, 

1104 
VDS (Virtual DMA Services), 

259,1044-45, 1094 
Vendoridentification,148,190-

96 
Verify command, 529, 543--44 
Verify Data on Drive O command, 

677 
Verify Data on Drive 1 command, 

678 
Verify Multiple Sectors, no 

Retries command, 639 
Verify Multiple Sectors, with 

Retriescommand,639 
Version command, 528,534 
VESA (Video Electronic Stan­

dards Association), 4, 391, 
395,469-70 

VGA display systems, 8,229, 
232, 391-95. See also 
Adapter cards 

basic description of, 39 3-94 
BIOS data areas and, 252-53, 

260-63,279 
cursor shape and, 252 
interrupt vectors and, 304 
IOSPY and, 28 

Video - Active Display Page 
(BIOS data area), 238, 252 

Video - Bytes per Page (BIOS 
data area), 238, 250 

Video - Color Palette (BIOS data 
area), 239, 253-54 

Video Columns (BIOS data area), 
238,250 

Video - Current Page Offset 
(BIOS data area), 238, 250 

Video Cursor Position (BIOS 
data area), 238,251 

Video Cursor Shape (BIOS data 
area), 238, 252 

Video - Internal Mode Register 
(BIOS data area), 238, 253 

Video - 1/0 Port Number Base 
(BIOS data area), 238, 252 

Video Mode (BIOS data area), 
238,250 

Video - Number of Rows (BIOS 
data area), 239,260 

Video - Options (BIOS data 
area), 239,261 

Video - Parameter Control Block 
Pointer (BIOS data area), 
240,269-70 

Video - Pixels per Character 
(BIOS data area), 239,261 

Video - Save area 1 (BIOS data 
area), 239, 262-63 

Video - Save area 2 (BIOS data 
area), 239,263 

Video - Switches (BIOS data 
area), 239, 261-62 

Video system(s), 130, 470-85 
basic description of, 391-489 
bibliographic resources for, 

1102-3 
BIOS data areas, 238-39, 250-

54, 260-63 
VIDEO_TEXT, 478 
VIF (Virtual Interrupt) flag, 59 
VIP (Virtual Interrupt Pending) 

flag, 59 
Virtual Device Specification, 1033 
Virtual DMA Flags (BIOS data 

area), 1046 
VME (Virtual-8086 Mode Exten­

sions), 59 

w 
Wait Flag (BIOS data area), 240, 

269 
WAIT instruction, 303 
Warm boot flag (BIOS data area), 

239,256 
warm boots, 126,239, 255-56 

INDEX 

Watchdog timer, 271, 274, 953, 
961-63 

Watchdog Timer (BIOS data 
area), 271,274 

WIN32s, 24 
Windows (Microsoft), 9, 45, 53 

Windows 95, 37, 62 
Windows NT, 9, 37 

Writeback ports, 30-31 
Write Characters & Attributes, 

Move Cursor subfunction, 
433 

Write Characters, Move Cursor 
subfunction, 432 

WRITE_CMOS, 884-85 
Write Data to Drive 1 command, 

678 
WRMSRinstruction,55,57,59, 

63,68-69,90,96-115,120, 
222-24 

X 
XADD,56 
XBTS instruction, 63, 115 
XGA (Extended Graphics 

Adapter), 252,279, 391-
92, 394-95, 470 

XMS memory, 82,227,231 
XT systems, 2-3, 24,843,846, 

1094 
adapter card development and, 

233 
diskette systems and, 495,498, 

530 
hard disk systems and, 550-51, 

555,608-9 
interrupt controllers and, 999, 

1002-3,1006 
interrupt vectors and, 303-4, 

306-7 
keyboard systems and, 311-

16, 355 
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