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Disclaimer

The programs are provided "asis" without warranty of any kind either expressed
or implied, including but not limited to the implied warranties of merchantability
and fitness for a particular purpose. This publication could contain technical
inaccuracies or typographical errors. Changes are periodically made to the
information herein; these changes will be incorporated in new editions of this
publication. Phoenix Technologies Ltd. is without obligation to notify any
person of such revisions or changes.

Purpose of Document

This guide explains how to configure your PC and optimize its performance
using the Setup program. It also explains how to use the BIOS function callsin
writing computer programs.
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About This Manual

This manual is divided into the following chapters:

Chapter 1 - The Setup Guide

This chapter describes a typical menu-driven Phoenix Setup program, which
allows you to specify changes in the computer hardware (e.g. add a new diskette
drive) and optimize system performance. Setup maximizes your control over
your system's features and performance.

This Setup Guide is only an example. The Setup menus on your computer may
be quite different. Consult the Setup manual supplied with your computer.

Chapter 2 - PhoenixBIOS Utilities

This chapter describes two new programs that give you more control over the
boot process:

e Phoenix QuietBoot

e Phoenix MultiBoot

Chapter 3 - Phoenix Phlash

This chapter describes how to use the Phoenix Phlash utility for upgrading your
BI1OS without having to replace the BIOS ROM chip.

Chapter 4 - Programmer's Guide

This chapter gives programmers and expert PC users a detailed description of
PhoenixBIOS. It contains the following sections:

e Overview

e Hardware Requirements

*  Fixed Disk Tables

¢ Function Keys

e POST Errors and Beep Codes

e BIOS Services

« BIOSDataArea

e Interrupt Vector Table

Phoenix Technologies, Ltd. Page 1
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Chapter

1The Setup Guide

With the PhoenixBI OS Setup program, you can modify BIOS settings and
control the special features of your computer. The Setup program uses a number
of menus for making changes and turning the special features on or off.

Note: The menus shown here are from atypical system. The actual menus
displayed on your screen may be quite different and depend on the hardware and
featuresinstalled in your computer. For more accurate information about your
BIOS Setup program, consult your system manual or contact the manufacturer.

The Main Menu

To start the PhoenixBIOS Setup utility:
Turn on or reboot your system. PhoenixBIOS displays this message:
Press <F2> to enter SETUP
2. Pressing <F2> displays the Main Menu, which looks like this:

Phoeni xBI CS Setup Utility
Mai n Advanced Security Power Boot Exi t
Item Specific Help
System Ti ne [16:19: 20]
Syst em Dat e: [ 03/ 02/ 1994] <Tab>, <Shift-Tab>, or
<Enter> selects field
Legacy Diskette A [1.44/1.25 MB 3%2]
Legacy Diskette B [Not Installed]
» Primary Master 6449 MB
» Secondary Sl ave None
» Secondary Master CD- ROM
» Secondary Sl ave None
Num ock: [ Di sabl ed]
» Menory Cache [ Enabl ed]
» System Shadow [ Enabl ed]
» Video Shadow [ Enabl ed]
System Menory 640 kB
Ext ended Menory 31744 kB
F1 Help ! Select Item -/ + Change Val ues F9 Setup Defaults
ESC Exit <—Sel ect Menu Enter Select »Sub-Menu F10 Save and Exit

See p. 4 for adescription of the fields on this menu.

Phoenix Technologies, Ltd. Page 2



PhoenixBIOS 4.0 User's Manual The Setup Guide
The Menu Bar

The Menu Bar at the top of the window lists these selections:

Main Use this menu for basic system
configuration.

Advanced Use this menu to set the Advanced
Features available on your system's
chipset.

Security Use this menu to set User and Supervisor

Passwords and the Backup and Virus-
Check reminders.

Power Use this menu to configure Power-
Management features.
Exit Exits the current menu.

Usethe left and right < arrow keysto make a selection.

See the section below, "Exiting Setup,” for a description on exiting the Main
Menu.

The Legend Bar

Use the keys listed in the legend bar on the bottom to make your selections or
exit the current menu. The chart on the following page describes the legend keys
and their alternates:

Key Function
<F1> or <Alt-H> General Help window (See below).
<Esc> Exit this menu.
<> arrow keys Select a different menu.
t or | arrow keys Move cursor up and down.
<Tab> or <Shift-Tab> Cycle cursor up and down.
<Home> or <End> Move cursor to top or bottom of window.
<PgUp> or <PgDn> Move cursor to next or previous page.
<F5>or <-> Select the Previous Value for the field.
<F6> or <+> or <Space> | Select the Next Value for the field.
<F9> Load the Default Configuration values for
this menu.
<F10> Save and exit.
<Enter> Execute Command or Select P Submenu.
<Alt-R> Refresh screen.

To select an item, use the arrow keys to move the cursor to the field you want.
Then use the plus-and-minus value keys to select a value for that field. The Save
Vaues commands in the Exit Menu save the values currently displayed in al the
menus.

Todisplay a sub menu, use the arrow keys to move the cursor to the sub menu
you want. Then press <Enter>.
A pointer ( » ) marks all sub menus.

Phoenix Technologies Ltd. Page 3
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The Field Help Window

The help window on the right side of each menu displays the help text for the
currently selected field. It updates as you move the cursor to each field.

The General Help Window

Pressing <F1> or <Alt-H> on any menu brings up the General Help window that
describes the legend keys and their alternates:

Ceneral Help

Set up changes system behavi or by nodi fying the BI OS
Configuration paraneters. Selecting incorrect val ues
may cause system boot failure; |oad Setup Default val ues
to recover.

<Up/ Down> arrows select fields in current menu.
<PgUp/ Pgbn> noves to previ ous/next page on scrollable menus.
<Hone/ End> noves to top/bottomitem of current nenu.

Wthin a field, <F5> or <-> selects next |ower value and
<F6>, <+>, or <Space> sel ects next higher val ue.

<Left/Ri ght> arrows sel ect menus on nenu bar.
<Enter> di splays nore options for itens marked with ab,
<Enter> al so displays an option list on sone fields.

<F9> | oads factory-installed Setup Default val ues.
<F10> restores previous val ues from CMOS.

<ESC> or <Alt-X> exits Setup: in sub-nenus, pressing these
keys returns to the previous nenu.

<F1> or <Al't-H> displays General Help (this screen).

[ Conti nue]

The scroll bar on the right of any window indicates that there is more than one
page of information in the window. Use <PgUp> and <PgDn> to display al the
pages. Pressing <Home> and <End> displays the first and last page. Pressing
<Enter> displays each page and then exits the window.

Press <Esc> to exit the current window.

Main Menu Selections

Y ou can make the following selections on the Main Menu itself. Use the sub
menus for other selections.

Feature Options Description
System Time HH:MM:SS Set the system time.
System Date MM/DD/YYYY Set the system date.
Diskette 1 360 kB, 5 ¥4 Select the type of floppy-disk
Diskette 2 1.2MB, 5%" driveinstaled in your system.
720 kB, 312" 1.25 MB is a Japanese media
1.44/1.25 MB, 3%¥2" | format that requires a 3%2" 3-
2.88 MB, 3v2' Mode Diskette drive.
Not installed
Disabled
System Memory N/A Displays amount of conventional
memory detected during boot up.
Extended Memory N/A Displays the amount of extended
memory detected during boot up.

Y ou can set the boot sequence of the bootable drives by selecting Boot
Sequence on the Main Menu or opening the Boot M enu.

Page 4 Phoenix Technologies Ltd.
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Master and Slave Sub-Menus

The Master and Slave sub-menus accessed from the Main Menu control these
types of devices:

e Hard-disk drives

¢ Removable-disk drives such as Zip drives

¢ CD-ROM drives

PhoenixBIOS 4.0 supports up to two | DE disk adapters, called primary and
secondary adapters. Each adapter supports one master drive and one optional
davedrive in these possible combinations:

e 1 Master
¢ 1 Master, 1 Slave
e 2 Masters

e 2Madters, 1 Save

e 2Madters, 2 Slaves
There is one IDE connector for each adapter on your machine, usually labeled
"Primary IDE" and " Secondary IDE." There are usually two connectors on each
ribbon cable attached to each IDE connector. When you have connected two
drives to these connectors, the one on the end of the cable is the Master.
If you need to change your drive settings, selecting one of the Master or Slave
drives on the Main Menu displays a sub-menu like this;

Phoeni xBI OS Setup Uility
Mai n
Primary Master Item Specific Help

Type: [ Aut 0] Sel ect the drive type of

Cylinders: [ 13328] the fixed disk installed

Heads: [ 15] in your system If type

Sect or s/ Track: [ 63] User is selected,

Maxi mum Capaci ty: 6449 MB Cylinders, Heads, and
Sectors can be edited

Landi ng Zone: [ 762] directly.

Wite Preconp: [ None] Auto attenpts to
automatically detect the

Milti Sector Transfer; [16 Sectors] drive type for drives

LBA Mbde Control: [ Enabl ed] that conply with ANSI

32-bit I/ O [ Enabl ed] speci fications.

Transfer Mode: [ Fast Pl O 4]

SMART Moni toring [ Enabl ed]

F1 Help I Select Item -/ + Change Val ues F9 Setup Defaults

ESC Exi t —Sel ect Menu Enter Sel ect » Sub- Menu F10 Save and Exit

Use the legend keys listed on the bottom to make your selections and exit to the
Main Menu. Use the following chart to configure the hard disk.

Feature Options Description
Type None None = Autotyping is not able to supply the drive type or
1t0 39 end user has selected None, disabling any drive that may
User beinstalled.
Auto User = You supply the hard-disk drive information in the
IDE Removable following fields.
CD-ROM Auto = Autotyping, the drive itself supplies the correct

ATAPI Removable drive information.

IDE Removable = Removabl e read-and-write media (e.g.,
IDE Zip drive).

CD-ROM = Readable CD-ROM drive.

ATAPI Removable = Read-and-writea media (e.g., LS120,
USB Floppy, USB Zip).

Cylinders 1to 65,536 Number of cylinders.

Heads 1to16 Number of read/write heads.

Sectors/Track 1to 63 Number of sectors per track.

Landing Zone* 1to0 2048 Number of the cylinder specified as the landing zone for
the read/write heads.

Phoenix Technologies Ltd. Page 5
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Feature Options Description

Write Precomp* 1to0 2048 Number of the cylinder at which to change the write
None timing.

Multi-Sector Disabled Any selection except Disabled determines the number of

Transfers Standard sectors transferred per block. Standard is 1 sector per
2 sectors block.
4 sectors
8 sectors
16 sectors

LBA Mode Control Enabled Enabling LBA causes Logical Block Addressing to be used
Disabled in place of Cylinders, Heads, & Sectors.

32-Bit 1/0 Enabled Enables 32-bit communication between CPU and IDE
Disabled card. Requires PCI or local bus.

Transfer Mode Standard Selects the method for transferring the data between the
Fast PIO 1 hard disk and system memory.
Fast PIO 2 The Setup menu only lists those options supported by the
Fast PIO 3 drive and platform.
Fast PIO 4

SMART Monitoring Enabled Turn on Self-Monitoring Analysis-Reporting Technology,
Disabled which monitors condition of the hard drive and reports

when a catastrophic IDE failure is about to happen.

* | DE drives do not require setting Landing Zone and Write Precomp.

When you enter Setup, the Main Menu usually displays the results of
Autotyping— information each drive provides about its own parameters (e.g.,
cylinders, heads, and sectors)—and how the drives are arranged as Masters or

Slaves on your machine.

Some older drives, however, do not use Autotyping and require selecting type
User and entering a pre-defined fixed-disk type value (e.g., 1 to 39) or specifying
the drive parameters separately with the User type selected. Y ou can find the
correct parameters for hard-disk drives in the drive manual or written on the

casing of the drive itself.

Note: Exiting this menu keeps your selections but loses internal autotyping
information, which may not be selected. If you exit this menu and re-enter it,
press <Enter> on Autotype again to restore the Autotype information.

Note: Do not attempt to change these settings unless you have an older drive that
does not support autotyping.

Note: Before changing the contents of this menu, write them down. Once you
have established correct parameters for your drive, write them down and store
them in a safe place (e.g., tape them to the disk drive) for use in case these
valuesarelost in CMOS or if autotyping fails. If these hard-disk parameters are
not correctly entered in CMOS, you cannot access the data on your drive.

WARNING: Incorrect settings can cause your system to malfunction. To correct
mistakes, return to Setup and restore the Setup Defaults with <F9> and re-enter
the correct drive parameters.

Page 6
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Memory Cache

Enabling cache saves time for the CPU by holding data most recently accessed
in regular memory (dynamic RAM or DRAM) in a specia storage area of static
RAM (SRAM), which isfaster. Before accessing regular memory, the CPU first
accesses the cache. If it does not find the data it islooking for there, it accesses

regular memory.

Selecting "Memory Cache" from the Main menu displays a

menu like the one shown here. The actual features displayed depend on your

system's hardware.
Phoeni xBI CS Setup Utility
Mai n
Menory Cache Item Specific Help
Ext ernal cache: [ Enabl ed] Sets the state of the
external system nenory

Cache Interl eave: [ Di sabl ed] cache.
Cache Wite Back: [ D sabl ed]
Cache Read Cycl es: [2T]
Cache System Bl CS: [ Di sabl ed]
Cache Vi deo Bl CS: [ Enabl ed]
Cache E800 - EFFF: [ Di sabl ed]
Cache EO00 - ET7FF: [ D sabl ed]
Cache D800 - DFFF: [ Di sabl ed]
Cache DO0OO - D7FF: [ D sabl ed]
Cache C800 - CFFF: [ Di sabl ed]
Cache C800 - CFFF: [ D sabl ed]
Non- cacheabl e Regi ons

Region 0, start: | 0 kB]

Regi on 0, size: [ D sabl ed]

Region 1, start: | 0 kB]

Regi on 1, size: [ D sabl ed]
F1 Help ! Select Item -/ + Change Val ues F9 Setup Defaults
ESC Exit <—Sel ect Menu Enter Sel ect » Sub- Menu F10 Save and Exit

Use the legend keys listed on the bottom to make your selections and exit to the
Main Menu. Use this chart to configure the memory cache.

Feature Options Description
External Cache Enabled Generally enables or disables all memory caching.
Disabled.
Cache Interleave Enabled Interleaves multiple banks of static RAM. Improves CPU access.
Disabled
Cache Write Back Enabled Enables caches to both read and write to memory. Disabled caches reads
Disabled only.
Cache Read Cycles Chipset Sets the number of clock pulses for reading from the cache. Shorter number
Dependent of pulsesimproves performance.
Cache Write Cycles Chipset Sets the number of clock pulses for writing to the cache. Shorter number of
Dependent pulses improves performance.
Cache System BIOS Enabled Caches the system BIOS and improves performance.
Disabled
Cache Video BIOS Enabled Caches the video BIOS and improves performance.
Disabled
Cache segments, e.g., E800-EFFF | Enabled Controls caching of individual segments of memory usually reserved for
Disabled shadowing system or option ROMs
Non-cacheable regions: Specifies areas of regular and extended memory as non-cacheable regions.
Region 0, start 0 Multiples of 64 define start of non-cacheable region 0 in kilobytes.
Multiples of 64
Region 0, size Disabled Disabling makes this region available for cache. Multiples of 64 define size
Multiples of 64 of non-cacheable region 0 in kilobytes.
Region 1, start 0 Multiples of 64 define start of non-cacheable region 1 in kilobytes.
Multiples of 64
Region 1, size Disabled Disabling makes this region available for cache. Multiples of 64 define size
Multiples of 64 of non-cacheableregion 1 in kilobytes.

WARNING: Incorrect settings can cause your system to malfunction. To correct

mistakes, return

to Setup and restore the Setup Defaults with <F9>,

Phoenix Technologies Ltd.
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Memory Shadow

Selecting " System Shadow" or "Video Shadow" from the Main Menu displays a
menu like the one shown here. The actual features displayed depend on the

capabilities of your system's hardware.

Phoeni xBI OS Setup Uility

Mai n
Menory Shadow Item Specific Help
Syst em shadow: Enabl ed Enabl es shadow ng of
Vi deo shadow: [ Enabl ed] Option ROMin this
regi on.

Shadow Option ROMs —

C800 - CFFF: [ D sabl e]

D000 - D7FF: [ Di sabl e]

D800 - DFFF: [ D sabl e]

D800 - DFFF: [ Di sabl e]

E800 - EFFF: [ D sabl e]
F1 Help ! Select Item -/ + Change Val ues F9 Setup Defaults

ESC Exit

—Sel ect Menu

Enter Sel ect » Sub- Menu F10 Save and Exit

Use the legend keys to make your selections and exit to the Main Menu. Use the
following chart to configure memory shadowing.

WARNING: Incorrect settings can cause your system to malfunction. To correct
mistakes, return to Setup and restore the Setup Defaults with <F9>.

Feature Options Description
System shadow N/A Usually permanently enabled.
Video shadow Enabled Shadows video BIOS and improves
Disabled performance.

Shadow Option Enabled Shadows option ROM located in the

ROM Disabled specified segments of memory and
can improve performance.
WARNING: Some option ROMs do
not work properly when shadowed.

Page 8
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Boot Sequence
Selecting "Boot Sequence" on the Main Menu displays the Boot Options menu.

Phoeni xBI OS Setup Uility

Mai n
Boot Opti ons Item Specific Help
Boot sequence: [ D sabl ed] Order in which the
SETUP pronpt : [ Enabl ed] system searches for a
PCOST Errors: [ Enabl ed] boot di sk.
Fl oppy check: [ Enabl ed]

Summary screen: [ Enabl ed]

F1 Help I Select Item -/ + Change Val ues F9 Setup Defaults
ESC EXi t —Sel ect Menu Ent er Sel ect » Sub- Menu F10 Save and Exit

Use the legend keys to make your selections and exit to the Main Menu.
Use the following chart to select your boot options.

Feature Options Description

Boot sequence A:then C; | The BIOS attemptsto load the
C:then A: | operating system from the disk
C: only drivesin the sequence selected
here. See also the Boot Menu

onp. 11.
Setup prompt Enabled Displays "Press <F2> for
Disabled Setup" during boot up.
POST errors Enabled At boot error, pauses and

Disabled displays "Press <F1>to
resume, <F2> to Setup".

Floppy seek Enabled Seeks diskette drives during
Disabled boot up. Disabling speeds boot
time.
Summary screen Enabled Displays system summary

Disabled screen during boot up.

Phoenix Technologies Ltd. Page 9
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Keyboard Features
Selecting "Numlock™ on the Main Menu displays the Keyboard Features menu:

Phoeni xBI OS Setup Uility

Mai n
Keyboard Feat ures Item Specific Help
Num ock: [OFf] Sel ects power-on state
Key Qi ck: [ Di sabl ed] for Nunl ock key.
Keyboard auto-repeat rate: [ 30/ sec]
Keyboard auto-repeat delay: [1/2 sec]

F1 Help

ESC EXi t —Sel ect Menu

] Select Item

-/ + Change Val ues

Ent er Sel ect

» Sub- Menu

Use the legend keys to make your selections and exit to the Main Menu.
Use the following chart to configure the keyboard features:

Feature Options Description

Numlock Auto On or Off turns NumLock on or
On off at boot up. Auto turns
Off NumLock oniif it findsa

numeric key pad.

Key Click Enabled | Turnsaudible key click on.
Disabled

Keyboard auto-repest rate 2/sec Sets the number of times a
6/sec second to repeat a keystroke
10/sec when you hold the key down.
13.3/sec
21.8/sec
26.7/sec
30/sec

Keyboard auto-lag delay Yasec Sets the delay time after the key
Y5 sec is held down beforeit beginsto
Yasec repeat the keystroke.
1sec

Page 10

Phoenix Technologies Ltd.

F9 Setup Defaults
F10 Save and Exit




PhoenixBIOS 4.0 User's Manual

Boot Menu

The Setup Guide

After you turn on your computer, it will attempt to load the operating system
(such as Windows 98) from the device of your choice. If it cannot find the
operating system on that device, it will attempt to load it from one or more other
devicesin the order specified in the Boot Menu. Boot devices (i.e., with access
to an operating system) can include: hard drives, floppy drives, CD ROMs,
removable devices (e.g., lomega Zip drives), and network cards.

Note: Specifying any device as a boot device on the Boot Menu requires the
availability of an operating system on that device. Most PCs come with an
operating system already installed on hard-drive C..

Selecting "Boot" from the Menu Bar displays the Boot menu, which looks like

this:
Phoeni xBI OS Setup Uility
Mai n Advanced Security Power Boot Exit
Item Specific Help
Qui ckBoot Mbde: [ Enabl ed] Use these keys to set
Di spl ay OPROM Messages: [ Enabl ed] the boot order in which
Preferred Video: [ AGP] the BICS attenpts to
Sunmary Screen: [ Enabl ed] boot the Cs:
<+> or <-> noves device
Renpvabl e Devi ces up or down.

ATAPI CD-ROM Drive <Ent er > expands or

-Hard Drive
Primary Master

Boot abl e Add-in Card

Net wor k Boot

col | apses devi ces marked
with + or -

<Ctrl +Enter> expands all
<Shi ft+1> enabl es or

di sabl es a devi ce.

<n> noves a renovabl e
devi ce between hard or
renovabl e di sk

F1 Help
ESC Exit

! Select Item
—Sel ect Menu

-/ + Change Val ues
Enter Sel ect » Sub- Menu

F9 Setup Defaults
F10 Save and Exit

Use this menu to arrange to specify the priority of the devices from which the
BIOS will attempt to boot the Operating System. In the example above, the
BIOS will attempt first to boot from the CD-ROM drive (the only Removable
Device listed). Failing that, it will attempt to boot from the Primary Master hard
disk, and so on down the list.

Removable Devices, Hard Drive, and Network Boot are the generic types of
devices on your system from which you can boot an operating system. Y ou may
have more than one device of each type. If S0, the generic type is marked with a
plus or minus sign. Use the <Enter> key to expand or collapse the devices
marked with <+> or <->. Press <Ctrl+Enter> to expand all such devices.

Note: Floppy drives are not managed on this menu as part of Removable
Devices.

To change adevice' s priority on the list, first select it with the up-or-down
arrows, and move it up or down using the <+> and <-> keys. Pressing <n>
moves a device between the Removable Devices and Hard Drive. Pressing
<Shift+1> enables or disables a device.

Feature Options Description

QuickBoot Mode Enabled Enabled skips some POST tests,
Disabled speeding boot time

Display OPROM Messages Enabled Displays boot messages of add-on
Disabled cards. Recommended for newly

installed cards. May be disabled later.

Preferred Video AGP If you have more than one video card,
PCl select one to be used at boot.

Summary Screen Enabled Display system configuration screen
Disabled during POST.

Phoenix Technologies Ltd. Page 11
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The Advanced Menu

Selecting "Advanced" from menu bar on the Main Menu displays a menu like

this:

Phoeni xBI CS Setup Utility

Mai n Advanced

Security Power

Boot Exi t

Setting items on this nenu to incorrect val ues
may cause your systemto nmal function.

Installed Operating System
Reset Configuration Data:
» PCI Configuration

PS/ 2 Mouse
Secured Setup Configurations
» Peri pheral Configuration

Large Di sk Access Mbdde:
Local Bus | DE adapter:
SMART Devi ce Monitoring:

» Advanced Chi pset Control
»1/ 0O Device Configuration

[C her]
[ No]

[ Enabl ed]
[ No]

[ DOs]
[ Bot h]
[ Enabl ed]

Item Specific Help

Sel ect the operating
systeminstalled on you
systemthat you use nost
of ten.

Not e: An incorrect
setting can cause
unexpect ed behavior in
sonme operating systens.

F1 Help
ESC Exit

! Select Item
—Sel ect Menu

-/ + Change Val ues
Enter Sel ect

» Sub- Menu

F9 Setup Defaults
F10 Save and Exit

Use the legend keys to make your selections and exit to the Main Menu.

Feature Options Description
Installed Operating System Other Select the operating system you
Win95 use most often.
Win98/NT
Reset Configuration Data Yes Yeserases all configuration data
No in asection of memory for ESCD
(Extended System Configuration
Data) which stores the
configuration settings for non-PnP
plug-in devices. Select Yeswhen
required to restore the
manufacturer's defaults.
PS/2 Mouse Enabled Disabled disables any installed
Disabled PS/2 mouse, but freesup IRQ 12
Auto for use by another device. Auto
OS Controlled | letsthe BIOS control the mouse.
OS Controlled lets the operating
system control the mouse.
Secured Setup Configurations | Yes Y es prevents the Operating
No System from overriding selections
you have made in Setup.
Large Disk Access Mode DOSs Select DOS if you have DOS.
Other Select Other if you have another
operating system such as UNIX.
A large disk is one that has more
than 1024 cylinders, more than 16
heads, or more than 63 tracks per
sector.
SMART Enabled Enabled installs SMART (Self-
Disabled Monitoring Analysis-Reporting
Technology), which issues a
warning if an IDE failureis
imminent.

WARNING: Incorrect settings can cause your system to malfunction. To correct
mistakes, return to Setup and restore the Setup Defaults with <F9>.
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Advanced Chipset Control (No PCI)

In a system with no PCI, selecting "Advanced Chipset Control" from menu bar
on the Advanced menu displays a menu like this:

Advance

Phoeni xBI OS Setup Uility
d

Wr ni ng!

Parity check:

Hi dden refresh:

Sl ow refresh:

Read wait states:
Wite wait states:
Extra bus wait states:
Mul tiple ALE:

Keyboard reset del ay:

Setting items on this nenu to incorrect val ues
may cause your systemto mal function.

[ Enabl ed]
[ Enabl ed]
[ D sabl ed]
[0]

[ 0]

[0]

[ Enabl ed]
[ Di sabl ed]

Item Specific Help

Control s system nenory
parity through the
chi pset.

F1 Help
ESC Exi t

] Select Item
—Sel ect Menu

-/ + Change Val ues
Ent er Sel ect

» Sub- Menu

F9 Setup Defaults
F10 Save and Exit

The chipset consists of one or more integrated circuits that act as an interface
between the CPU and much of the system's hardware. Y ou can use this menu to
change the values in the chipset registers and optimize your system's

performance. .

Use the legend keys to make your selections, display the sub menus, and exit to

the Main Menu.

Use the following chart in configuring the chipset:

Feature Options Description
Parity check Enabled Controls system memory parity
Disabled checking.
Hidden refresh Enabled Refreshes regular memory
Disabled without holding up the CPU.
Slow Refresh Enabled Slows memory refresh by afactor
Disabled of 4.

Read wait states Oton Sets the number of wait states
added to reads from system
memory. Chipset dependent.

Write wait states Oton Sets the number of wait states
added to writesto system
memory. Chipset dependent.

Extrabus wait states Oton Sets the number of wait states
added to accesses of the AT bus.
Chipset dependent.

Multiple ALE Enabled Determines whether to use single

Disabled or multiple ALEs during cycle
conversion.

Keyboard reset delay | Enabled Enabled adds a 2 microsecond

Disabled delay before resetting the system.

NOTE: The contents of this menu depend on the chipset installed on your
motherboard, and chipsets vary widely. Consult your dealer or the chipset
manual before changing the items on this menu. Incorrect settings can cause
your system to malfunction.

Phoenix Technologies Ltd.
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Advanced Chipset Control Menu (PCI BIOS)

If the system has a PCI chipset, selecting " Advanced Chipset Control" from the
Advanced menu displays a menu like this:

Advanced

Phoeni xBI OS Setup Uility

Advanced Chi pset Control

Item Specific Help

Hi dden Refresh: [ D sabl ed]
Code Read Page Mode: [ Di sabl ed]
Wite Page Mode: [ D sabl ed]

CPU to PCl Wite Buffers: [ Di sabl ed]
PCl to DRAM Wite Buffers: [Di sabled]
CPU to DRAM Wite Buffers: [Di sabled]
Snoop Ahead: [ D sabl ed]
PCl Menory Burst Cycles: [ Di sabl ed]

Enables CPU to PCl wite
buffers, which allow
data to be tenporarily
stored in buffers before
witing the data.

F1 Help I Select Item -/ + Change Val ues
ESC Exi t <—Sel ect Menu Ent er Sel ect

F9 Setup Defaults

» Sub- Menu F10 Save and Exit

The chipset is one or more integrated circuits that act as an interface between the
CPU and the system's hardware. It manages such things as memory access,
buses, and caching. Y ou can use this menu to optimize the performance of your

computer.

Use the legend keys to make your selections and exit to the Main Menu.

Use the following chart in configuring the chipset:

Feature Options Description

Hidden Refresh Disabled Refreshes regular memory
Enabled without holding up the CPU

Code Read Page Mode Disabled Improves performance when
Enabled code contains mainly sequential

instructions.

Write Page Mode Disabled Improves performance when data
Enabled iswritten sequentially.

CPU to PCI Write Buffers Disabled Stores CPU datain buffers
Enabled before writing to PCI.

PCI to DRAM Write Buffers Disabled Stores PCI datain buffers before
Enabled writing to DRAM.

CPU to DRAM Write Buffers | Disabled Stores CPU datain buffers
Enabled before writing to DRAM.

Snoop Ahead Disabled Improves PCI bus master access
Enabled to DRAM.

PCI Memory Burst Cycles Disabled Enables PCI memory burst write
Enabled cycles.

NOTE: The contents of this menu depend on the chipset installed on your
motherboard, and chipsets vary widely. Consult your dealer or the computer
manual before changing the items on this menu. Incorrect settings can cause

your system to malfunction.

Page 14
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PCI Devices Menu

If the system has a PCI bus, selecting "PCI Devices' from menu bar on the
Advanced menu displays a menu like this:

Phoeni xBI OS Setup Uility

Advanced
PCl Devi ces Item Specific Help
PCl Device Slot #1: Initialize device
Opti on ROM Scan: [ Enabl ed] expansi on ROM
Enabl e Master: [ D sabl ed]
Latency Ti ner: [ 0040h]
PCl Device Slot #2:
Option ROM Scan: [ D sabl ed]
Enabl e Master: [ Di sabl ed]
Lat ency Ti nmer: [ 0000]
PCl Device Slot #3
Opti on ROM Scan: [ Di sabl ed]
Enabl e Master: [ D sabl ed]
Latency Ti ner: [ 0000]
Shared PCl | RGs: [ Aut o]
F1 Help ! Select Item -/ + Change Val ues F9 Setup Defaults

ESC Exi t —Sel ect Menu Enter Sel ect » Sub- Menu F10 Save and Exit

PCI Devices are devices equipped for operation with a PCI (Peripheral
Component Interconnect) bus, a standardized Plug-and-Play hardware
communication system that connects the CPU with other devices. Use this menu
to configure the PCI devicesinstalled on your system.

Use the legend keys to make your selections and exit to the Advanced menu. Use
the following chart in configuring the PCI devices:

Feature Options Description
PCI Device Slots 1-n:
Option ROM Scan Disabled Initialize device expansion ROM.
Enabled
Enable Master Disabled Enables selected device as a PCl bus
Enabled master. Not every device can function

as amaster. Check your device
documentation.

Latency Timer 0000h to Bus master clock rate. A high-priority,
0280h high-throughput device may benefit
from a greater value.
Shared PCI IRQs Share One IRQ Share n IRQs: Forces PCI devicesto

Share Two IRQs | useat most n IRQs.
Share Three IRQs | Auto: Minimizes PCI IRQ Sharing.

Auto

NOTE: The contents of this menu depend on the devices installed on your
system. Incorrect settings can cause your system to malfunction. To correct
mistakes, return to Setup and restore the System Defaults (F9).
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I/O Device Configuration Menu

The CPU communicates with external devices such as printers through devices
called Input/Output (1/0) ports such as serial and parallel ports. These 1/O
devices require the use of system resources such as /0 addresses and interrupt
lines. If these devices are Plug and Play, either the BIOS can allocate the devices
during POST, or the operating system can do it. If the 1/O devices are not Plug
and Play, they may require manually setting them in Setup.

On some systems, the chipset manages the communication devices. Other
systems have, instead, a separate 1/O chip on the motherboard for configuring
and managing these devices.

Many systems allow you to control the configuration settings for the I/O ports.
Select "1/0 Device Configuration" on the Advanced Menu to display this menu
and specify how you want to configure these I/O Devices:

Phoeni xBI CS Setup Utility
Advanced
| /O Device Configuration Item Specific Help
Serial Port A [ Enabl ed] Enabl e support for
Base 1/ 0O address/I RQ [3F8/1RA4] Legacy Universal Seri al
Serial Port B: [Cs Controlled] Bus
Paral l el Port: [ User]
Mbde: [Bi -directional]
Base |/ 0O address [378]
I nterrupt [ 1 RQB]
Di skette Controller [ Enabl ed]
Base 1/ 0O address: [Primary]
Legacy USB Support: [ Enabl ed]
F1 Help ISel ect Item -/ + Change Val ues F9 Setup Defaults
ESC Exit <Sel ect Menu Enter Select »Sub-Menu F10 Save and Exit
Use the legend keys to make your selections and exit to the Main Menu.
Use the following chart to configure the Input/Output settings:
Feature Options Description
Serial port A: Disabled Disabled turns off the port.
Serial port B: Enabled Enabled requires you to enter the base Input/Output address
Auto and the Interrupt number on the next line.
OS Controlled | Auto makes the BIOS configure the port automatically during
POST.
OS Controlled |ets the PnP Operating System (such as
Windows 95) configure the port after POST.
Base I/0 Address/IRQ 3F8,IRQ 4 If you select Enabled, choose one of these combinations.
2F8, IRQ 3
Parallel Port: Disabled Disabled turns off the port.
Enabled Enabled reguires you to enter the base Input/Output address
Auto and the Interrupt number below.
OS Controlled | Auto makes the BIOS auto configure the port during POST.
OS Controlled |ets the PnP Operating System (such as
Windows 95) configure the port after POST.
Mode Output only Output only is standard one-way protocol for a parallel
Bi-directional device.
Bi-directional uses two-way protocol of an Extended
Capabilities Port (ECP).
Base 1/0 Address 378 If you select Enabled for the Parallel Port, choose one of
278 these 1/0 addresses.
3BC
Interrupts IRQ5 If you select Enabled for the Parallel Port, choose one of
IRQ7 these interrupt options.
Diskette Controller Disabled Enables the on-board legacy diskette controller.
Enabled Disabled turns off all legacy diskette drives.
Base I/O Address Primary If you select Enabled for the Diskette Controller, choose
Secondary Primary for one diskette drive installed or Secondary for two
diskette drives installed.
Legacy USB Support Ensa;)g Iegd Enables support for legacy USB bus.
Di

Page 16

Phoenix Technologies Ltd.



http://icbook.com.ua/post/
http://icbook.com.ua/post/
http://icbook.com.ua/post/
http://icbook.com.ua/post/
http://icbook.com.ua/post/

PhoenixBIOS 4.0 User's Manual The Setup Guide

Use this menu to specify how the 1/O (Input and Output) ports are configured:
e Manually by you.
*  Automatically by the BIOS during POST (See "ROM BIOS Functions'
on page 32)
* Automatically by a PnP Operating System such as Windows 95 after the
Operating System boots.
Warning: If you choose the same /O address or Interrupt for more than one port, the

menu displays an asterisk (*) at the conflicting settings. It also displays this message at
the bottom of the menu:

* | ndicates a DMA, Interrupt, 1/O or menory resource
conflict with another device.

Resolve the conflict by selecting another settings for the devices.

Phoenix Technologies Ltd. Page 17
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The Security Menu

Selecting " Security" from the Main Menu displays a menu like this:

Phoeni xBI CS Setup Utility

Mai n Advanced Security Power Boot Exi t
Item Specific Help
Set User Password [Enter] Supervi sor password
Set Supervi sor Password [Enter] controls access to Setup
utility.

Virus Check Remi nder: [ D sabl ed]
Syst em backup Remi nder: [ Di sabl ed]
Password on boot: [ Di sabl ed]
Di skette access: [ D sabl ed]
Fi xed di sk boot sector: [ Nor mal ]

F1 Help ! Select Item -/ + Change Val ues F9 Setup Defaults

ESC Exit <Sel ect Menu Enter Select »Sub-Menu F10 Save and Exit

Use the legend keys to make your selections and exit to the Main Menu.

Enabling " Supervisor Password" requires a password for entering Setup. The
passwords are not case sensitive.

Pressing <Enter> at either Set Supervisor Password or Set User Password
displays adialog box like this:

Set Passwor d
Enter new password: [ ]
Confirm new password: [ ]
Enter: Accept

Type the password and press <Enter>. Repeat.

Note: In some systems, the User and Supervisor passwords are related; you
cannot have a User password without first creating a Supervisor password. In
other systems, you can create and use them independently.

Use the following chart to configure the system-security and anti-virus options.

Feature Options Description
Set User Password Up to seven aphanumeric | Pressing <Enter> displays the dialog box for
characters entering the user password. In related systems, this
password gives restricted access to SETUP menus.
Set Supervisor Password Up to seven alphanumeric | Pressing <Enter> displays dialog box for entering
characters the supervisor password. In related systems, this
password gives full accessto Setup menus.
Password on boot Enabled Enabled requires a password on boot. Requires prior
Disabled setting of the Supervisor password.
If supervisor password is set and this option
disabled, BIOS assumes user is booting.
Diskette access Enabled Enabled requires a password to boot from or access
Disabled the floppy disk.
Fixed disk boot sector Normal Write protects the boot sector on the hard disk for
Write Protect virus protection. Requires a password to format or
Fdisk the hard disk.
System backup reminder Disabled Displays a message during boot up asking (Y/N) if
Virus check reminder Daily you have backed up the system or scanned it for
Weekly Viruses.
Monthly Message returns on each boot until you respond with
"y,
Daily displays the message on the first boot of the
day, Weekly on the first boot after Sunday, and
Monthly on the first boot of the month.
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The Power Menu

Selecting "Power" from the menu bar displays a menu like this:

Phoeni xBI CS Setup Utility

Mai n Advanced Security Power Boot Exi t

Power Savi ngs

» Advanced Options

Item Specific Help

[ Customi ze] Sel ect Power Managenent

Mode. Choosi ng nodes

St andby Ti nmeout : [15 sec] changes system power
Aut o Suspend Ti neout : [15 sec] managenment settings.

Maxi mum Power Savi ngs

Hard Di sk Ti neout: [10 min] conserves the greatest

Vi deo Ti neout : [ 5 mn] anmount of system power
whi | e Maxi num

Resune On Mbdem Ri ng: [Of] Per f or mance conserves

Resune On Ti ne: [OFf] power but all ows

greatest system
performance. To alter
these settings, choose
Customi ze. To turn off
power nanagenent, choose

Di sabl e.
F1 Help I Select Item -/ + Change Val ues F9 Setup Defaults
ESC EXi t —Sel ect Menu Ent er Sel ect » Sub- Menu F10 Save and Exit

Use this menu to specify your settings for Power Management. Remember that
the options available depend upon the hardware installed in your system. Those
shown here are from atypical system.

A power-management system reduces the amount of energy used after specified
periods of inactivity. The Setup menu pictured here supports a Full On state, a
Standby state with partial power reduction, and a Suspend state with full power
reduction.

Use the Advanced Options on this menu to specify whether or not the activity of
interrupts can terminate a Standby or Suspend state and restore Full On. Do not
change these settings without knowing which devices use the interrupts.

Phoenix Technologies Ltd.
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Use the legend keys to make your selections and exit to the Main Menu. Use the

following chart in making your selections:

Feature Options Description
Power Management Mode | Disabled Maximum options: pre-defined
Customize values. Select Customize to make

Maximum Power
Savings

Maximum Performance

your own selections from the
following fields. Disabled turns off
all power management.

Standby Timeout Off Inactivity period required to put
1min system in Standby (partial power
2 min shutdown).
4 min
6 min
8 min
12 min
16 min
Auto Suspend Timeout Disabled Inactivity period required after
5min Standby to Suspend (maximum
10 min power shutdown).
15 min
20 min
30 min
40 min
60 min
Hard Disk Timeout Disabled Inactivity period of hard disk
1min required before standby (motor
2min off).
4 min
8 min
12 min
16 min
Video Timeout Disabled Set inactivity period required
10 sec before independently turning off
15 sec monitor. Disabled turns CRT off in
Standby.
20 sec
30 sec
45 sec
1minto 15 min
Resume On Modem Ring | Off Wakes up system when an
On incoming call is detected on the
modem.
Resume On Time Off Wakes up system at predetermined
On time.
IRQO...IRQ15 Disabled Enabling interrupt causesit to
SMI Enabled restore Full On during Standby or
NMI Suspend. SMI = System

Management Interrupt. NMI =
Non-Maskable Interrupt.

Page 20
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The Exit Menu

Selecting "Exit" from the menu bar displays this menu:

Phoeni xBI CS Setup Utility
Mai n Advanced Security Power Boot Exi t

Item Specific Help

Exit Savi ng Changes Exit System Setup and
Exit Discardi ng Changes save your changes to
Load Setup Defaults CMCS.

Di scard Changes
Save Changes

F1 Help I Select Item -/ + Change Val ues F9 Setup Defaults
ESC EXi t —Sel ect Menu Ent er Sel ect » Sub- Menu F10 Save and Exit

The following sections describe each of the options on this menu. Note that
<Esc> does not exit this menu. Y ou must select one of the items from the menu
or menu bar to exit.

Saving Values

After making your selections on the Setup menus, always select either " Saving
Values' or "Save Changes." Both procedures store the selections displayed in
the menusin CM OS (short for "battery-backed CMOS RAM") a special section
of memory that stays on after you turn your system off. The next time you boot
your computer, the BIOS configures your system according to the Setup
selections stored in CMOS.

After you save your selections, the program displays this message:

Val ues have been saved to CMOS!
Press <space> to continue

If you attempt to exit without saving, the program asks if you want to save before
exiting.

During boot up, PhoenixBIOS attempts to load the values saved in CMOS. If
those values cause the system boot to fail, reboot and press <F2> to enter Setup.

In Setup, you can get the Default Values (as described below) or try to change
the selections that caused the boot to fail.

Exit Discarding Changes

Use this option to exit Setup without storing in CMOS any new selections you
may have made. The selections previously in effect remain in effect.

Load Setup Defaults
To display the default values for all the Setup menus, select "L oad Setup
Defaults' from the Main Menu. The program displays this message:

ROM Def aul t val ues have been | oaded!
Press <space> to continue

If, during boot up, the BIOS program detects a problem in the integrity of values
stored in CMOS, it displays these messages:

System CMOS checksum bad - run SETUP
Press <F1> to resunme, <F2> to Setup

The CMOS values have been corrupted or modified incorrectly, perhaps by an
application program that changes data stored in CMOS.
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Press <F1> to resume the boot or <F2> to run Setup with the ROM default
values already loaded into the menus. Y ou can make other changes before saving
the valuesto CMOS.

Discard Changes
If, during a Setup Session, you change your mind about changes you have made
and have not yet saved the values to CMOS, you can restore the values you
previously saved to CMOS.
Selecting “Discard Changes’ on the Exit menu updates all the selections and
displays this message:

CMCS val ues have been | oaded!
Press <space> to continue

Save Changes

Selecting “ Save Changes’ saves all the selections without exiting Setup. Y ou can
return to the other menusif you want to review and change your selections.
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PhoenixBIOS Messages

Thefollowing isalist of the messages that the BIOS can display. Most of them
occur during POST. Some of them display information about a hardware device,
e.g., the amount of memory installed. Others may indicate a problem with a
device, such as the way it has been configured. Following the list are
explanations of the messages and remedies for reported problems.

*|f your system displays one of the messages marked below with an asterisk (*),
write down the message and contact your dealer. If your system fails after you
make changes in the Setup menus, reset the computer, enter Setup and install
Setup defaults or correct the error.

0200 Failure Fixed Disk
Fixed disk is not working or not confilc:;pred prQPerIy..Check to seeif fixed
disk is attached properly. Run Setup. Find out it the fixed-disk typeis
correctly identified.

0210 Stuck key
Stuck key on keyboard.

0211 Keyboard error
Keyboard not working.

*0212 Keyboard Controller Failed )
Keyboard controller failed test. May require replacing keyboard controller.

0213 Keyboard | ocked - Unl ock key switch
Unlock the system to proceed.

0220 Monitor type does not match CMOS - Run SETUP
Monitor type not correctly identified in Setup

*0230 Shadow Ram Fail ed at offset: nnnn
Shadow RAM failed at offset nnnn of the 64k block at which the error
was detected.

*0231 System RAM Failed at offset: nnnn )
System RAM failed at offset nnnn of in the 64k block at which the error
was detected.

*0232 Extended RAM Failed at offset: nnnn Extended memory not
working or not configured properly at offset nnnn.

0250 System battery is dead - Replace and run SETUP
The CMOS clock battery indicator shows the battery is dead. Replace the
battery and run Setup to reconfigure the system.

0251 System CMOS checksum bad - Default configuration used
System CMOS has been corrupted or modified incorrectly, perhaps by an
application program that changes data stored in CMOS. The BIOS
installed Default Setup Values. If you do not want these values, enter Setup
and enter your own values. If the error persists, check the system battery
or contact your dealer.

*0260 Systemtiner error )
Thetimer test failed. Requires repair of system board.

*0270 Real tinme clock error Real-Time Clock fails BIOS hardware test.
May require board repair.

0271 Check date and tine settings BIOSfound date or time out of
5%%996; and reset the Real-Time Clock. May require setting legal date (1991-

0280 Previous boot inconplete - Default configuration used
Previous POST did not complete successfully. POST loads default values
and offersto run Setup. If the failure was caused by incorrect values and
they are not corrected, the next boot will likely fail. On systems with
control of wait states, improper Setup settings can also terminate POST
and cause this error on the next boot. Run Setup and verify that the wait-
_stage c%rgigurati oniscorrect. Thiserror iscleared the next time the system
is booted.

0281 Menory Size found by POST differed from CMOS
Memory size found by POST differed from CMOS.

02B0 Di skette drive A error

02B1 Diskette drive B error. )
Drive A: or B: is present but fails the BIOS POST diskette tests. Check to
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see that the drive is defined with the proper diskette type in Setup and that
the diskette drive is attached correctly.

02B2 Incorrect Drive A type - run SETUP
Type of floppy drive A: not correctly identified in Setup.

02B3 Incorrect Drive B type - run SETUP
Type of floppy drive B: not correctly identified in Setup.

02D0 System cache error - Cache disabl ed
RAM cache failed and BIOS disabled the cache. On older boards, check
the cache jumpers. Y ou may have to replace the cache. See your dedler. A
disabled cache slows system performance considerably.

02F0: CPU I D: )
CPU socket number for Multi-Processor error.

*02F4: ElI SA CMOS not writeable
ServerBIOS2 test error: Cannot write to EISA CMOS.

*02F5: DMVA Test Fail ed ) ]
ServerBIOS2 test error: Cannot write to extended DM A (Direct Memory
Access) registers.

*02F6: Software NM Fail ed
IServerBI )052 test error: Cannot generate software NMI (Non-Maskable
nterrupt).

*02F7: Fail-Safe Tinmer NM Fail ed
ServerBIOS2 test error: Fail-Safe Timer takes too long.

devi ce Address Conflict
Address conflict for specified devi ce.

Al location Error for: device ]
Run ISA or EISA Configuration Utility to resolve resource conflict for the
specified devi ce.

CD ROM Dri ve
CD ROM Dirive identified.

Entering SETUP ...
Starting Setup program

*Failing Bits: nnnn
The hex number nnnn isamap of the bits at the RAM address which failed
the memory test. Each 1 (oneR in the map indicates a failed bit. See errors
230, 231, or 232 above for offset address of the failure in System,
Extended, or Shadow memory.

Fi xed Disk n ] .
Fixed disk n (0-3) identified.
Invalid System Configuration Data
Problem with NVRAM (CMOS) data.

I/ O device IRQ conflict
1/0O device IRQ conflict error.

PS/ 2 Mouse Boot Summary Screen:
PS/2 Mouse installed.

nnnn kB Extended RAM Passed o
Where nnnn isthe amount of RAM in kilobytes successfully tested.

nnnn Cache SRAM Passed o
Where nnnn isthe amount of system cache in kilobytes successfully tested.

nnnn kB Shadow RAM Passed o
Whgrde nnnn isthe amount of shadow RAM in kilobytes successfully
tested.

nnnn kB System RAM Passed o
Where nnnn is the amount of system RAM in kilobytes successfully tested.

One or nore |20 Block Storage Devices were excluded from
the Setup Boot Menu ) ]
There was not enough room in the IPL table to display al installed 1,0
block-storage devices.

Operating system not found ) ] ]
Operati ng system cannot be located on either drive A: or drive C:. Enter
Setup and see if fixed disk and drive A: are properly identified.

*Parity Check 1 nnnn
Pearity error found in the system bus. BIOS attempts to locate the address
and |SBIay it on the screen. If it cannot locate the address, it displays
?2?2?2?. Parity isamethod for checking errorsin binary data. A parity error
indicates that some data has been corrupted.
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*Parity Check 2 nnnn
Parity error found in the I/O bus. BIOS attempts to locate the address and
display it on the screen. If it cannot locate the address, it displays ?77?7?.

Press <F1>toresume, <F2> to Setup,
<F3> for previous
Displayed after any recoverable error m e. Press <F1> to start the boot
process or <F2> to enter Setup and change the settings. Press <F3> to
dngIaylthe previous screen (usually an initialization error of an Option
R lr\1/l , i.e., an add-on card). Write down and follow the information shown
on the screen.

Press <F2>to enter Setup
Optiona message displayed during POST. Can be turned off in Setup.

PS/2 M ouse:
PS/2 mouse identified.

Run the 120 Configuration Utility . ) )
One or more unclaimed block storage devices have the Configuration
R_elqu? bit set in the LCT. Run an 120 Configuration Utility (e.g. the SAC
utility).

System BIOS shadowed
System BIOS copied to shadow RAM.

UMB upper limit segment address: nnnn o
Displays the address nnnn of the upger limit of Upper M emory Blocks,
indicating released segments of the BIOS which can be reclaimed by a
virtual memory manager.

Video BIOS shadowed )
Video BIOS successfully copied to shadow RAM.
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Phoenix Boot Utilities are:

e Phoenix QuietBoot™

e Phoenix MultiBoot™
Phoenix QuietBoot displays a graphic illustration rather than the traditional
POST messages while keeping you informed of diagnostic problems.

Phoenix M ultiBoot is a boot screen that displays a selection of boot devices
from which you can boot your operating system.

Phoenix QuietBoot

Right after you turn on or reset the computer, Phoenix QuietBoot displays the
QuietBoot Screen, a graphic illustration created by the computer manufacturer
instead of the text-based POST screen, which displays a number of PC
diagnostic messages.

To exit the QuietBoot screen and run Setup, display the MultiBoot menu, or
simply display the PC diagnostic messages, you can simply press one of the hot
keys described below.

The QuietBoot Screen stays up until just before the operating system loads
unless:

1. You press <Esc> to display the POST screen.

2. You press <F2> to enter Setup.

3. POST issuesan error message.

4. TheBIOS or an option ROM requests keyboard input.

The following explains each of these situations.

Press <ESC>

Pressing <Esc> switches to the POST screen and takes one of two actions:
1. If MultiBoot isinstalled, the boot process continues with the text-based
POST screen until the end of POST, and then displays the Boot Fir st
M enu, with these options:
a. Load the operating system from a boot device of your choice.
b. Enter Setup.
c. Exit the Boot First Menu (with <Esc>) and load the operating system
from the boot devices in the order specified in Setup.
2. If MultiBoot is not installed, the boot process continues as usual.

Press <F2>
Pressing <F2> at any time during POST switches to the POST screen (if not
already displayed) and enters Setup.

POST Error

Whenever POST detects a non-fatal error, QuietBoot switches to the POST
screen and displays the errors. It then displays this message:
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Press <F1> to resune, <F2> to Setup

Press <F1> to continue with the boot. Press <F2> if you want to correct the error
in Setup.

Keyboard Input Request

If the BIOS or an Option ROM (add-on card) requests keyboard input,
QuietBoot switches over to the POST screen and the Option ROM displays
prompts for entering the information. POST continues from there with the
regular POST screen.

Phoenix MultiBoot

Phoenix MultiBoot expands your boot options by letting you choose your boot
device, which could be a hard disk, floppy disk, or CD ROM. Y ou can select
your boot device in Setup, or you can choose a different device each time you
boot during POST by selecting your boot device in The Boot First M enu.

MultiBoot consists of
e The Setup Boot Menu
« TheBoot First Menu

See the Setup Boot menu on p. 11. The following describes the Boot First Menu.

The Boot First Menu

Display the Boot First Menu by pressing <Esc> during POST. In response, the
BIOS first displays the message, "Entering Boot Menu ..." and then displays the
Boot Menu at the end of POST. Use the menu to select any of these options:

1. Override the existing boot sequence (for this boot only) by selecting
another boot device. If the specified device does not load the operating
system, the BIOS reverts to the previous boot sequence.

2. Enter Setup.
3. Press<Esc> to continue with the existing boot sequence.
Boot Menu

Sel ect boot device or Setup.
Use the Up and Down arrows to
sel ect the Boot First device,
then <Enter> or press <Esc> to
exit.

Hard Drive

ATAPI CD- ROM

Di skette Drive
Rerovabl e Devi ces
Net wor k Boot

arwNE

<Set up>

If there is more than one bootable hard drive, the first one in the Setup Boot
menu is the one represented here.
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Installation

3Phoenix Phlash

Phoenix Phlash gives you the ability to update your BIOS from a floppy disk
without having to install a new ROM BIOS chip.
Phoenix Phlash is a utility for "flashing" (copying) aBIOS to the Flash ROM
installed on your computer from a floppy disk. A Flash ROM is a Read-Only
Memory chip that you can write to using a special method called "flashing." Use
Phoenix Phlash for the following tasks:

Update the current BIOS with a new version.

Restore a BIOS when it has become corrupted.

Phoenix Phlash is shipped on a floppy disk with your computer as a compressed
file called CRISDISK.ZIP that contains the following files:

CRISDISK.BAT Executable file for creating the Crisis Recovery

Diskette.
PHLASH.EXE Programs the flash ROM.
PLATFORM.BIN Performs platform-dependent functions.
BIOS.ROM Actua BIOS image to be programmed into flash ROM.

MINIDOS.SY S Allows the system to boot in Crisis Recovery Mode.

MAKEBOOT.EXE | Creates the custom boot sector on the Crisis Recovery
Diskette.

Toinstall Phoenix Phlash on your hard disk, follow this simple procedure:
1. Insert the distribution diskette into drive A:

2. Unzip the contents of CRISDISK.ZIP into alocal directory, presumably
C: \ PHLASH.

3. Storethe distribution diskette in a safe place.

Create the Crisis Recovery Diskette

If the OEM or dealer from whom you purchased your system has not provided
you with one, then you should create a Crisis Recovery Diskette before you use
the Phlash utility. If you are unable to boot your system and successfully load the
Operating System, the BIOS may have been corrupted, in which case you will
have to use the Crisis Recovery Diskette to reboot your system. There are
several methods that you can use to create the Crisis Recovery Diskette. Below
is one recommended procedure.
1. Besureyou have successfully installed the Phlash Utility onto your hard
disk.
2. Insert aclean disketteinto drive A: or B:
3. Fromthelocal directory, enter the following:
CRISDISK [drive]:
where [drive] isthe letter of the drive into which you inserted the diskette.
For help, type/? or /h.
CRISDISK.BAT formats the diskette, then copies MINIDOS.SY S,
VGABIOS.EXE (if available), PHLASH.EXE, PLATFORM.BIN and
BIOS.ROM to the diskette, and creates the required custom boot sector.
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4. Write protect and label the Crisis Recovery Diskette.

NOTE: You can only supply avolume label after the Crisis Recovery Diskette
has been formatted and the necessary files copied because MINIDOS.SY S must
occupy the first directory entry for the diskette to boot properly.

Updating the Crisis Recovery Diskette

If the BIOS image (BIOS.ROM) changes due to an update or bug fix, you can
easily update the Crisis Recovery Diskette. Simply copy the new BIOS.ROM
image onto the Crisis Recovery Diskette. No further action is necessary.

Executing Phoenix Phlash

Y ou can run Phoenix Phlash in one of two modes:
Command Line Mode
Crisis Recovery Mode

WARNING! For your own protection, be sure you have a Crisis Recovery
Diskette ready to use before executing Phlash.

Command Line Mode
Use this mode to update or replace your current BIOS. To execute Phlash in this

mode, move to the directory into which you have installed Phoenix Phlash and
type the following:

phl ash
Phoenix Phlash will automatically update or replace the current BIOS with the
one which your OEM or dealer supplies you.

Phlash may fail if your system is using memory managers, in which case the
utility displays the following message:

Cannot flash when nmenory nanagers are present.

If you see this message after you execute Phlash, you must disable the memory
manager on your system. To do so, follow the instructions in the following
sections.

Disabling Memory Managers

To avoid failure when flashing, you must disable the memory managers that load
from CONFIG.SY S and AUTOEXEC.BAT. There are two recommended
procedures for disabling the memory managers. One consists of pressing the
<F5> key (only if you are using DOS 5.0 or above), and the other requires the
creation of aboot diskette.

DOS 5.0 (or later version)

For DOS 5.0 and | ater, follow the two steps below to disable any memory
managers on your system. If you are not using at least DOS 5.0, then you must
create a boot diskette to bypass any memory managers (See Create a Boot
Diskette, below).

1. Boot DOS5.0 or later version. (In Windows 95, at the boot option screen,

choose Option 8, "Boot to a previous version of DOS.")

2. When DOS displays the “Starting MS-DOS’ message, press <F5>.
After you press <F5>, DOS bypasses the CONFIG.SY S and AUTOEXEC.BAT
files, and therefore does not load any memory managers.

Y ou can now execute Phlash.
Create a Boot Diskette

To bypass memory managers in DOS versions previous to 5.0, follow this
recommended procedure;
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1. Insert adiskette into your A: drive.

2. Enter the following from the command line:
Format A1 /S

3. Reboot your system from the A: drive.

Y our system will now boot without |oading the memory managers, and you can
then execute Phlash.

NOTE: The boot diskette you create here is distinct from a Crisis Recovery
Diskette. See page 409 for details about creating the Crisis Recovery Diskette.

Crisis Recovery Mode

Y ou should only have to operate Phoenix Phlash in this mode only if your
system does not boot the operating system when you turn on or reset your
computer. In these cases, the BIOS on the Flash ROM has probably been
corrupted. Boot your system with the Crisis Recovery Diskette taking these
steps:
1. Insert the Crisis Recovery diskette (which your dealer supplied or one that
you should have created from the instructions above) into drive A:.
2. Reset your computer, power off-on, or press <Ctrl> <Alt> <Del> to reboot
the system.

3. When your system reboots, Phoenix Phlash will restore the BIOS from the
diskette and successfully boot the operating system.
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This chapter of the User's Manual gives application devel opers, programmers,
and expert computer users a detailed description of the BIOS.

This chapter describes the following subjects:
*  WhatisaROM BIOS?
¢ System Hardware Requirements
e Fixed-Disk Tables
e PhoenixBIOS Function Keys
e POST Errors
*  Run-Time Services

What is a ROM BIOS?

This section briefly explains the function of a BIOS in managing the specia
features of your system.

A ROM BIOS (Basic I nput/Output System) is a set of programs permanently
stored inaROM (Read-Only Memory) chip located on the computer
motherboard. These programs micro-manage the hardware devicesinstalled on
your computer. When you turn on your computer, the ROM BIOS initializes and
tests these devices. During run-time, the ROM BIOS provides the Operating
System and application programs with access to these devices. Y ou can also use
the BIOS Setup program to change your computer's hardware or behavior.

Software works best when it operates in layers, and the ROM BIOS isthe
bottom-most software layer in the computer. It functions as the interface between
the hardware and the other layers of software, isolating them from the details of
how the hardware works. This arrangement enables you to change hardware
devices without having to install a new operating system.

The following diagram shows the function of the ROM BIOS as the interface
between the hardware and other layers of software:

Application Programs
Iy S ey N ey E ey HN

Operating System and Device Drivers
g

ROM BIOS

System Hardware
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ROM BIOS Functions

The PhoenixBIOS software performs these functions:

The Setup Program | Using the Setup program, you can install,
configure, and optimize the hardware
devices on your system (clock, memory,
disk drives, etc.).

Initialize Hardware at Boot | At power-on or reset, perform Power-On
Self Test (POST) routines to test system
resources and run the operating system.

Run-Time Routines | Basic hardware routines that can be called
from DOS and Windows applications.

Initialize and Configure the computer

Thefirst job of aROM BIOS isto initialize and configure the computer
hardware when you turn on your computer (system boot). The BIOS runs a
series of complex programs called the Power On Self Test (POST), which
performs a number of tasks, including:
e Test Random Access Memory (RAM)
e Conduct an inventory of the hardware devicesinstalled in the computer
e Configure hard and floppy disks, keyboard, monitor, and serial and
paralel ports
e Configure other devicesinstalled in the computer such as CD-ROM
drives and sound cards
e Initialize computer hardware required for computer features such as Plug
and Play and Power Management
¢ Run Setup if requested
e Load and run the Operating System such as DOS, 0OS/2, UNIX, or
Windows 95 or NT.

BIOS Services

The second task of the ROM BIOS isto provide the Operating System, device
drivers, and application programs with access to the system hardware. It
performs this task with a set of program routines called Bl OS Services, which
are loaded into high memory at boot time.

The number of BIOS Servicesis always changing. The BIOS Services of
PhoenixBIOS 4.05 provide precise control of hardware devices such as disk
drives, which require careful management and exhaustive checking for errors.
They aso help manage new computer features such as Power Management, Plug
and Play, and MultiBoot.

System Hardware Requirements

PhoenixBIOS 4.0 requires the following hardware components on the
motherboard:

System Boar d Requirements

SN =

CPU (486 or later)
AT-compatible and MC146818 RTC-compatible chipset.

AT or PS/2-compatible Keyboard controller
At least 1 MB of system RAM

The Power On Self Test (POST) of the BIOS initializes additional ROM BIOS
extensions (Option ROMs) if they are accessible in the proper format. The
requirements are:
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The code must reside in the address space between CO000H and FOOOOH.
The code must reside on a 2K boundary.

The first two bytes of the code must be 55H and AAH.

The third byte must contain the number of 512-byte blocks.

The fourth byte must contain ajump to the start of the  initialization
code.

ok~ 0w NP

6. The code must checksum to zero (byte sum).

NOTE: The address space from COO00H to C8000H is reserved for external
video adapters (e.g. EGA, VGA). Part of the address space from DOOOOH to
EOOQOH istypically used by expanded memory (EMS).

Fixed Disk Tables

PhoenixBIOS 4.0 supports up to four fixed-disk drives. For each drive, it
supports 39 pre-defined drive types and four user-defined types (40-43). Below
isatable of the pre-defined drive types and their default values.

End users can modify the user-defined drive type for each fixed disk listed in
Setup by using the menus of the Setup program. This feature avoids the need for
customized software for non-standard drives.

NOTE: Since most hard drives are autotyped (i.e., automatically determined by
the BIOS or Operating System), there is usually no need to set the drive
geometry manually.

Type Cylinders Heads Sectors | WrtPre | Landing
1 306 4 17 128 305
2 615 4 17 300 615
3 615 6 17 300 615
4 940 4 17 512 940
5 940 6 17 512 940
6 615 4 17 -1 615
7 462 8 17 256 511
8 733 5 17 -1 733
9 900 15 17 -1 901
10 820 3 17 -1 820
11 855 5 17 -1 855
12 855 7 17 -1 855
13 306 8 17 128 319
14 733 7 17 -1 733

15 Reserved

16 612 4 17 0 633
17 977 5 17 300 977
18 977 7 17 -1 977
19 1024 7 17 512 1023
20 733 5 17 300 732
21 733 7 17 300 732
22 733 5 17 300 733
23 306 4 17 0 336
24 612 4 17 305 663
25 612 2 17 300 612
26 614 4 17 -1 614
27 820 6 17 -1 820
28 977 5 17 -1 977
29 1218 15 36 -1 1218
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Type Cylinders Heads Sectors | WrtPre | Landing
30 1224 15 17 -1 1224
31 823 10 17 512 823
32 809 6 17 128 809
33 830 7 17 -1 830
34 830 10 17 -1 830
35 1024 5 17 -1 1024
36 1024 8 17 -1 1024
37 615 8 17 128 615
38 1024 8 26 -1 1024
39 925 9 17 -1 925
40 User def.

41 User def.
42 User def.
43 User def.

PhoenixBIOS Function Keys

The following are the special PhoenixBIOS function keys:

<F2> Enter SETUP program during POST
Ctrl-Alt-<-> Switch to slow CPU speed
Ctrl-Alt-<+> Switch to fast CPU speed

The speed switching keys are only operational when speed switching is
available.

POST Errors and Beep Codes

Recoverable POST Errors

Whenever arecoverable error occurs during POST, PhoenixBIOS displays an
error message describing the problem.

PhoenixBI OS also issues a beep code (one long tone followed by two short
tones) during POST if the video configuration fails (no card installed or faulty)
or if an external ROM module does not properly checksum to zero.

An external ROM module (e.g. VGA) can also issue audible errors, usually
consisting of one long tone followed by a series of short tones.

Terminal POST Errors

There are several POST routines that issue a POST Terminal Error and shut
down the system if they fail. Before shutting down the system, the terminal-error
handler issues a beep code signifying the test point error, writes the error to port
80h, attemptsto initialize the video, and writes the error in the upper left corner
of the screen (using both mono and color adapters).

The routine derives the beep code from the test point error as follows:

1. The 8-bit error code is broken down to four 2-bit groups (Discard the
most significant group if it is 00).

2. Each group is made one-based (1 through 4) by adding 1.
3. Short beeps are generated for the number in each group.
Example:
Test point 01Ah =00 01 10 10 = 1-2-3-3 beeps

Test Points and Beep Codes

At the beginning of each POST routine, the BIOS outputs the test point error
code to 1/0 address 80h. Use this code during trouble shooting to establish at
what point the system failed and what routine was being performed.
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Some motherboards are equipped with a seven-segment LED display that
displays the current value of port 80h. For production boards that do not contain
the LED display, you can purchase a card that performs the same function.

If the BIOS detects aterminal error condition, it halts POST after issuing a
terminal error beep code (See above) and attempting to display the error code on
upper left corner of the screen and on the port 80h LED display. It attempts
repeatedly to write the error to the screen. This may cause "hash" on some CGA
displays.

If the system hangs before the BIOS can process the error, the value displayed at
the port 80h is the last test performed. In this case, the screen does not display
the error code.

Thefollowing isalist of the checkpoint codes written at the start of each test and
the beep codes issued for terminal errors. Unless otherwise noted, these codes
arevalid for PhoenixBIOS 4.0 Release 6.x.

Code Beeps POST Routine Description
02h Verify Rea Mode

03h Disable Non-Maskable Interrupt (NM1)

04h Get CPU type

06h Initialize system hardware

07h Disable shadow and execute code from the ROM.
08h Initialize chipset with initial POST values
0% Set IN POST flag

OAh Initialize CPU registers

0Bh Enable CPU cache

0Ch Initialize caches to initial POST values

OEh Initialize I/O component

OFh Initialize the local bus IDE

10h Initialize Power Management

11h Load alternate registers with initial POST values
12h Restore CPU control word during warm boot
13h Initialize PCI Bus Mastering devices

14h Initialize keyboard controller

16h 1-2-2-3 | BIOS ROM checksum

17h Initialize cache before memory Auto size
18h 8254 timer initialization

1Ah 8237 DMA controller initialization

1Ch Reset Programmabl e Interrupt Controller

20h 1-3-1-1 | Test DRAM refresh
22h 1-3-1-3 | Test 8742 Keyboard Controller

24h Set ES segment register to 4 GB
28h Auto size DRAM

29h Initialize POST Memory Manager
2Ah Clear 512 kB base RAM

2Ch 1-3-4-1 RAM failure on address line xxxx*
2Eh 1-3-4-3 | RAM failure on data bits xxxx* of low byte of

memory bus
2Fh Enable cache before system BIOS shadow
32h Test CPU bus-clock frequency
33h Initialize Phoenix Dispatch Manager
36h Warm start shut down
38h Shadow system BIOS ROM
3Ah Auto size cache
3Ch Advanced configuration of chipset registers
3Dh Load aternate registers with CMOS values
41h Initialize extended memory for RomPilot
42h Initialize interrupt vectors
45h POST deviceinitialization
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Code Beeps POST Routine Description
46h 2-1-2-3 | Check ROM copyright notice

47h Initialize 120 support

48h Check video configuration against CMOS
49h Initialize PCI bus and devices

4Ah Initialize all video adaptersin system

4Bh QuietBoot start (optional)

4Ch Shadow video BIOS ROM

4Eh Display BIOS copyright notice

4Fh Initialize MultiBoot

50h Display CPU type and speed

51h Initialize EISA board

52h Test keyboard

54h Set key click if enabled

55h Enable USB devices

58h 2-2-3-1 | Test for unexpected interrupts

5%h Initialize POST display service

5Ah Display prompt "Press F2 to enter SETUP"
5Bh Disable CPU cache

5Ch Test RAM between 512 and 640 kB

60h Test extended memory

62h Test extended memory address lines

64h Jump to UserPatchl

66h Configure advanced cache registers

67h Initialize Multi Processor APIC

68h Enable external and CPU caches

69h Setup System Management Mode (SMM) area
6Ah Display external L2 cache size

6Bh Load custom defaults (optional)

6Ch Display shadow-area message

6Eh Display possible high address for UMB recovery
70h Display error messages

72h Check for configuration errors

76h Check for keyboard errors

7Ch Set up hardware interrupt vectors

7Dh Initialize Intelligent System Monitoring
7Eh Initialize coprocessor if present

80h Disable onboard Super 1/0 ports and IRQs
81h Late POST device initialization

82h Detect and install external RS232 ports
83h Configure non-MCD IDE controllers

84h Detect and install external parallel ports
85h Initialize PC-compatible PnP | SA devices
86h Re-initialize onboard 1/O ports.

87h Configure Motherboard Configurable Devices

(optional)

88h Initialize BIOS Data Area

8%h Enable Non-Maskable Interrupts (NMIs)
8Ah Initialize Extended BIOS Data Area

8Bh Test and initialize PS/2 mouse

8Ch Initialize floppy controller

8Fh Determine number of ATA drives (optional)
90h Initialize hard-disk controllers

91h Initialize local-bus hard-disk controllers
92h Jump to UserPatch2

93h Build MPTABLE for multi-processor boards
95h Install CD ROM for boot

96h Clear huge ES segment register
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Code Beeps POST Routine Description
97h Fix up Multi Processor table
98h 1-2 Search for option ROMs. One long, two short
beeps on checksum failure
9%h Check for SMART Drive (optional)
9Ah Shadow option ROMs
9Ch Set up Power Management
9Dh Initialize security engine (optional)
9Eh Enable hardware interrupts
9Fh Determine number of ATA and SCSI drives
AOh Set time of day
A2h Check key lock
Adh Initialize typematic rate
A8h Erase F2 prompt
AAh Scan for F2 key stroke
ACh Enter SETUP
AEh Clear Boot flag
BOh Check for errors
B1lh Inform RomPilot about the end of POST.
B2h POST done - prepare to boot operating system
B4h 1 One short beep before boot
B5h Terminate QuietBoot (optional)
B6h Check password (optional)
B7h Initialize ACPI BIOS
BSh Prepare Boot
BAh Initialize SMBIOS
BBh Initialize PnP Option ROMs
BCh Clear parity checkers
BDh Display MultiBoot menu
BEh Clear screen (optional)
BFh Check virus and backup reminders
COh Try to boot with INT 19
Clh Initialize POST Error Manager (PEM)
C2h Initialize error logging
C3h Initialize error display function
C4h Initialize system error handler
C5h PnPnd dual CMOS (optional)
Céh Initialize note dock (optional)
C7h Initialize note dock late
C8h Force check (optional)
Coh Extended checksum (optional)
CAh Redirect Int 15h to enable remote keyboard
CBh Redirect Int 13h to Memory Technologies
Devices such as ROM, RAM, PCMCIA, and
serial disk
CCh Redirect Int 10h to enable remote serial video
CDh Re-map /O and memory for PCMCIA
CEh Initialize digitizer and display message
D2h Unknown interrupt
Thefollowing arefor boot block in Flash
ROM
EOh Initialize the chipset
Elh Initialize the bridge
E2h Initialize the CPU
E3h Initialize system timer
E4h Initialize system 1/0O
E5h Check force recovery boot
E6h Checksum BIOS ROM
E7h Go to BIOS
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Code Beeps POST Routine Description
E8h Set Huge Segment

E9h Initialize Multi Processor

EAh Initialize OEM special code

EBh Initialize PIC and DMA

ECh Initialize Memory type

EDh Initialize Memory size

EEh Shadow Boot Block

EFh System memory test

FOh Initialize interrupt vectors

Flh Initialize Run Time Clock

F2h Initialize video

F3h Initialize System Management Manager
Fah Output one beep

F5h Clear Huge Segment

F6h Boot to Mini DOS

F7h Boot to Full DOS

* |f the BIOS detects error 2C, 2E, or 30 (base 512K RAM error), it displays an additional word-bitmap (Xxxx)
indicating the address line or hits that failed. For example, "2C 0002" means address line 1 (bit one set) hasfailed. "2E
1020" means data bits 12 and 5 (bits 12 and 5 set) have failed in the lower 16 bits. Note that error 30 cannot occur on
386SX systems because they have a 16 rather than 32-bit bus. The BIOS & so sends the bitmap to the port-80 LED
display. It first displays the checkpoint code, followed by a delay, the high-order byte, another delay, and then the low-
order byte of the error. It repeats this sequence continuously.
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PhoenixBIOS 4.0 Services

The ROM BIOS contains a number of useful run-time BIOS Ser vices that are
easily called by an outside program. As a programmer, you can execute these
services, which are nothing more than subroutines, by invoking one of the BIOS
interrupt routines (or, when specified, calling a protected-mode entry point and
offset). Invoking a software interrupt causes the CPU to fetch an address from
theinterrupt tablein low memory and execute the service routine. Some
servicesreturn exit valuesin certain registers. All registers are preserved unless
they return data or status.

Generally, a Carry flag set on exit indicates afailed service. A zero on exit in the
AH register usually indicates no error; any other value is the service's exit status
code.

BIOS32 Service Directory

While the standard BIOS services are accessed through the interrupt table, newer
services are accessed by a FAR CALL to a service entry point. Programmers can
determine the entry point by searching for a particular signature (such as
"$PnP") in the BIOS range and finding the entry point in the header.

The BIOS32 Service Directory (standard in PhoenixBIOS 4.0) provides a
single entry point for all those servicesin the BIOS that are designed for BIOS
clients running in a 32-bit code segment, such as 32-hit operating systems and
32-hit device drivers. The BIOS32 Service Directory itself is a 32-bit BIOS
service that provides a single entry point for the other 32-bit services. For afull
description of this service, see the Standard BI1OS 32-Bit Service Directory
Proposal, Rev 0.4 published by Phoenix and available on the Phoenix Web site
at:

htt p: // ww. phoeni x. conf product s/ specs. ht m

Programs calling the 32-bit BIOS services should scan OE0000h to OFFFFOh on
the 16-byte boundaries for the contiguous 16-byte data structure beginning with
the ASCII signature™ 32 ".

If they do not find this data structure, then the platform does not support the
B10OS32 Service Directory. The following chart describes the data structure.

Offset Size Description

Oh 4 bytes | ASCII signature”_32 "
Offset 0 = underscore
Offset 1= "3"

Offset 2= "2"

Offset 3 = underscore

4h 4 bytes | Entry point for the BIOS32 Service
Directory, a 32-bit physical address

8h 1 byte Revision level. Currently 00h.

9h 1 byte Length of this structure in 16-byte units. This
structureis 16 byteslong, so the field = 01h.

OAh 1 byte Checksum of whole data structure. Result
must be 0.

0Bh 5bytes | Reserved. Must be zero.

Once the data structure is found and verified, the program can do a FAR CALL
to the entry point specified in the above structure. The calling environment
requires:

1. The CS code segment selector and the DS data segment selector must
encompass the physical page of the entry point as well as the following
page.

2. The SS stack segment selector must have available 1 kB of stack space.

3. Accessto I/O space.

The BIOS32 Service Directory provides asingle call that:
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1. Determinesif the called 32-bit serviceisavailable, and, if it is available,
2. Returnsthree values:

a) Physical address of the base of the BIOS service.

b) Length of the BIOS service.

¢) Entry point into the BIOS service (offset of the base).

B10OS32 Service Directory

Entry:
EAX Service ldentifier. Four-character string
i%entifyi ng the 32-hit service requested (e.g.,
"$PCI").
EBX Low-order byte [BL] isthe BIOS32 Service
Directory Function Selector. Currently, zero
supplies the values described below. Upper three
bytes are reserved and must be zero on entry.
Exit:
AL Return code:
00h = Service corresponding to the Service
Identifier is present.

80h = Service corresponding to the Service
Identifier is not present.

81h = Function Selector specified not supported.

EBX Physical address of base of 32-bit service.

ECX Length of BIOS service.

EDX Entry point of BIOS service (offset to base in EBX).
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Interrupt 10h—Video Services

The INT 10h software interrupt handles all video services. The results of some
of these functions may depend on the active video mode and the particular video

controller installed.

Interrupt 10 Video Services

AH =00h Set video mode

Entry:

AL  Modevaue (0-7):
0 =40x25 Black & White
1 = 40x25 Color
2 = 80x25 Black & White
3 =80x25 Color
4 = 320x200 Color
5 = 320x200 Black & White
6 = 640x200 Black & White
7 = Monochrome only

AH =01h Set cursor size
Entry:
CH  Bits4-0= Cursor top scan line
CL Bits 4-0 = Cursor bottom scan line

AH =02h Set cursor position
Entry:
BH  Pageto set cursor
DL  Character column position
DH  Character row position

AH =03h Get cursor position of page
Entry:
BH  Pageto return cursor
Exit:
DL  Character column position
DH  Character row position
CL  Cursor top scan line
CH  Cursor bottom scan line

AH =05h Changedisplayed (active) page
Entry:
AL  Page number to display

AH =06h Scroll active page up
Entry:
CL Upper left column to scroll up
CH  Upper l€ft row to scroll up
DL  Lower right column to scroll up
DH  Lower right row to scroll up
BH  Attribute for blanked space
AL  Number of linesto scroll up
0 =Blank screen

AH =07h Scroll active page down
Entry:
CL Upper left column to scroll down
CH  Upper l€ft row to scroll down
DL  Lower right column to scroll down
DH  Lower right row to scroll down
BH  Attribute for blanked space
AL Number of linesto scroll down
0 =Blank screen

AH =08h Read character and attribute

Entry:

BH  Video page to read character

Exit:

AL Character

AH  Character attribute
Continued
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Interrupt 10h—Video Services, Continued

AH =0%h Writecharacter and attribute
Entry:
AL  Character to write
BL  Character attribute (alpha)
Character color (graphics)
BH  Pageto write character
CX  Count of charactersto write

AH =0Ah Writecharacter at cursor
Entry:
BH  Pageto write character
AL Character to write
CX  Count of charactersto write

AH =0Bh Set color palette
Entry:

BH =00 Set colors:
If mode =4 or 5, BL = background color
If mode = 0-3, BL = border color
If mode =6 or 11, BL = foreground color
BL 0-31 = Intense versions of colors 0-15

BH = 01 Set palette for mode 4 or 5
BL 00 Paette= Green (1), Red (2), Yellow (3)
01 Palette = Cyan (1), Magenta (2), White (3)

AH =0Ch Writegraphics pixel
Entry:
AL  Color value for pixel
(XORed if bit7=1)
CX  Column to write pixel
DX  Row towrite pixel

AH=0D Read graphics pixe
Entry:
CX  Column to read pixel
DX  Row to read pixel
Exit:
AL  Vaueof pixel read
AH =0E Teletypewrite character
Entry:
AL Character to write
BL Foreground color (graphics only)

AH =0F Return Current Video Parameters
Exit:
AL Current video mode
AH Number of character columns
BH  Activepage

AH =13h Writestring

Entry:

ES:BP Pointer to string

CX  Length of string to display

DH  Character row for display

DL  Character column for display

BL Display attribute

AL  Write string mode
0 = Charsonly, no cursor update
1 = Chars only, update cursor
2 = Char, Attrib, no cursor update
3 = Char, Attrib, update cursor
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Interrupt 11h—Return System Information
This service returns the equipment installed as determined by the BIOS on

power-up diagnostics and stored in the BIOS Data Area.

Interrupt 11 Return System I nfor mation
Exit:
AX Equipment information:
Bit Definition
0 Not used
1 Math coprocessor installed
2 PS/2 mouse installed

3 Not used
45 Initial video mode:
00=EGA/VGA

01 = 40x25 CGA

10 = 80x25 CGA

11 = Monochrome
6,7  Diskettedrives:

00 =1drive

01 =2drives

10 =3 drives

11 =4 drives
8 Not used
9-11 Number of seria adapters
12 Game Adapter installed
13 Not used
14,15 Number of parallel adapters

Interrupt 12h—Return Memory Size
Returns up to 640 kB of the amount of system memory determined by early

POST diagnostics.

Interrupt 12 Return System Memory Size
Exit:
AX  Number of 1-kilobyte memory blocks

Interrupt 13h—Diskette Services

Interrupt 13 isthe BIOS software interface for access to the 5-¥4" and 3-¥%2" inch
diskette drives. When there is afixed disk in the system, the BIOS assigns

Interrupt 13h to the fixed disk and routes diskette calls to Interrupt 40h.

The following table lists the AH error codes.

Int 13 Diskette Exit Status Codes

AH  00h = No error

If Carry = 1.
AH  01h=lllegal BIOS command

02h = Bad address mark

03h = Write-protect occurred

04h = Sector not found

06h = Media changed

09h = DMA crossed 64K boundary

08h = DMA failed

0Ch = Medianot found

10h = CRC failed

20h = NEC failed

30h = Drive does not support media sense

31h = No mediain drive

32h = Drive does not support media type

40h = Seek failed

80h = Time out occurred

The following table contains the combinations of drive types and media types

supported by the INT 13 services 02h to 05h.
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Diskette Types
Media Drive Sec/Trk  Tracks
360 kB 360 kB 8-9 40
360 kB 1.2MB 8-9 40
1.2MB 1.2MB 15 80
720 kB 720 kB 9 80
720 kB 1.44MB 9 80
1.44MB 1.44MB 18 80
720 kB 2.88 MB 9 80
1.44MB 2.88 MB 18 20
2.88 MB 2.88 MB 36 80

The following describes the diskette services with their entry and exit values.

AH =00h

AH =01h
Exit:
AH

AH =02h
Entry:
ES:BX
DL
DH
CH
CL
AL
Exit:
AL

AH =03h
Entry:
ES:BX
DL
DH
CH
CL
AL
Exit:
AL

AH = 04h
Entry:
DL
DH
CH
CL
AL
Exit:
AL

Continued

Interrupt 13h Diskette Services

Reset diskette system
Return diskette status

00h = No error

01h =Illega BIOS command
02h = Address mark not found
03h = Write-protect error

04h = Sector not found

06h = Media has been changed
08h = DMA overrun

09h = DMA boundary error
0Ch = Media not found

10h = CRC error

20h = NEC error

40h = Seek error

80h = Time out occurred

Read diskette sectors

Buffer address

Drive number (0-1)

Head number (0-1)
Track number (0-79)
Sector number (8-36)
Number of sectors (1-15)

Number of sectors transferred
Write diskette sectors

Buffer address

Drive number (0-1)

Head number (0-1)
Track number (0-79)
Sector number (8-36)
Number of sectors (1-15)

Number of sectors transferred
Verify diskette sectors
Drive number (0-1)

Head number (0-1)

Track number (0-79)

Sector number (8-36)
Number of sectors (1-15)

Number of sectors verified

Page 44

Phoenix Technologies Ltd.



PhoenixBIOS 4.0 User's Manual

The Technical Reference

I nterrupt 13h—Diskette Services, Continued

AH =05h Format diskettetrack
Entry:
ES:BX Buffer address
DL  Drive number (0-1)
DH  Head number (0-1)
CH  Track number (0-79)
AL Number of sectors (1-15)
Exit:
AL Number of sectors formatted
AH =08h Read drive parameters
Entry:
DL Drive number
Exit:
ES:DI Pointer to parameter table
DH  Maximum head number
DL  Number of diskette drives present
CH  Maximum track number
CL Drive capacity:
Bits0-5 Maximum sector number
Bits6-7 Maximum track number
BL Diskette drive type from CMOS:
Bits 0-3:
00 = CMOS not present or invalid
01 =360kB
02=1.2MB
03=720kB
04=144MB
06 =2.88 MB
Bits4-7: 0
AH =15h Read drivetype
Entry:
DL  Drive number
Exit:
AH 00 = Drive not present
01 = Drive cannot detect media change
02 = Drive can detect media change
03 = Fixed disk
AH =16h Detect media change
Entry:
DL  Drive Number (0-1)
Exit:
If Carry =0:
AH 00 = Disk change not active
01 = Invalid drive number
06 = Either disk change line active or
change line not supported
80h = Drive not ready or no drive present:
(timeout)
AH =17h Set diskettetype
Entry:
AL Format:
00 = Invalid Request
01 = 360kB floppy in 360kB drive
02 = 360kB floppy in 1.2MB drive
03 =1.2MB floppy in 1.2MB drive
04 = 720kB floppy in 720kB (1.44MB not supported)
DL  Drive Number (0-1)
AH =18h Set mediatypefor format
Entry:
CH  Maximum track number
CL Diskette parameters:
Bits 0-5: Maximum sector number
Bits 6-7: Maximum track number
DL  Drive Number (0-1)
Exit:
ES:DI Pointer to parameter table
Continued
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Interrupt 13h—Diskette Services, Continued
AH =20h Get mediatype

Entry:

DL  Drive number (0-1)

Exit:

AL  Typeof mediainstalled:
00h = 720 kB diskette
01h = 1.44 MB diskette
02h = 2.88 MB diskette
03h =1 MB diskette
04h = 2 MB diskette
06h = 4 MB diskette

Interrupt 13h—Fixed Disk Services

Interrupt 13h accesses these Services:
e Standard Fixed-Disk Services, 00h-15h
e Enhanced Disk Drive Services, 41h -48h
* Bootable CD-ROM Services, 4Ah-4Dh
The following box lists the error codes:

Int 13h Fixed-Disk Exit Codes

AH  00h = No error

If Carry = 1:
AH 01 =Bad command or parameter

02h = Address mark not found

04h = Sector not found

05h = Reset failed

07h = Drive parameter activity failed

O0Ah = Bad sector flag detected

10h = ECC dataerror

11h = ECC data corrected

20h = Controller failure

40h = Seek failed

80h = Time out occurred

AAh = Drive not ready

BBh = Undocumented controller error

CCh = Controller write fault

EOh = Unrecognized controller error

Thefollowing describes the Standard Fixed-Disk services of PhoenixBIOS 4.0:

Interrupt 13 Standard Fixed Disk Services
AH =00 Reset diskette and fixed-disk systems

AH =01h Read disk status
Entry:
DL  Drive number (80h-81h)
Exit:
AH  001h=Bad command
002h = Bad address mark
004h = Record not found
005h = Controller reset error
007h = Driveinitialization error
00Ah = Bad sector
010h = ECC data error
020h = Controller failed
040h = Seek error
OAAh = Drive not ready
0BBh = Invalid controller error
OCCh = Controller write fault
OEOh = Unrecognized controller error
Continued
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Interrupt 13h—Fixed Disk Services, Continued

AH =02h Read disk sectors
Entry:
ES:BX Buffer address
DL  Drive number (80h-81h)
DH  Head number (0-15)
CH  Track number (0-1023)
Put the two high-order bits (8 and 9)
in the high-order bits of CL
CL  Sector number (1-17)
AL  Number of sectors (1-80h for read)
(1-79h for long read, includes ECC)
Exit:
AL Number of sectors transferred
AH =03h Writedisk sectors
Entry:
ES:BX Buffer address
DL  Drive number (80H-81H)
DH  Head number (0-15)
CH  Track number (0-1023)
Put the two high-order bits (8 and 9)
in the high-order bits of CL
CL Sector number (1-17)
AL  Number of sectors (1-80h for write)
(2-79h for long write, includes ECC)
Exit:
AL Number of sectors transferred
AH =04h Verify disk sectors
Entry:
ES:BX Buffer address
DL  Drive number (80h-81h)
DH  Head number (0-15)
CH  Track number (0-1023)
Put the two high-order bits (8 and 9)
in the high-order bits of CL
CL  Sector number (1-17)
AL  Number of sectors (1-80h for write)
(2-79h for long write, includes ECC)
Exit:
AL Number of sectors verified
AH =05h Format disk cylinder
Entry:

ES:BX Pointer to table containing the

DL
DH
CH

CL
AL

Exit:
AL
Continued

following byte pair for each sector
in the track:
Byte 0: O0h if sector is good

80h if sector is bad
Byte 1: Sector Number (0-255)
Drive number (80H-81H)
Head number (0-15)
Track number (0-1023)
Put the two high-order bits (8 and 9)
in the high-order bits of CL
Sector number (1-17)
Number of sectors (1-80h for write)
(1-79h for long write, includes ECC)

Number of sectors formatted
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Interrupt 13h—Fixed Disk Services, Continued

AH =08h Read drive parameters
Entry:
DL  Drive humber (80H-81H)
Exit:
CL M aximum sector number
CH  Maximum cylinder number
(High bitsin CL)
DH  Maximum head number
DL  Number of responding drives (0-2)

If Carry - 1:
AH  07h =Invalid drive number
AL 0 = Error
CX 0 = Error
DX  0=Error
AH =0%h Initializedrive parameters

Entry:
DL  Drive number (80H-81H)

AH = 0Ah Read long sector

Entry:

ES:BX Buffer address

DL  Drive humber (80H-81H)

DH  Head number

CH  Cylinder number

CL  Sector number/Cyl high

AL Number of sectors

Exit:

AL Number of sectors transferred
AH =0Bh Writelong sector

Entry:

ES:BX Buffer address

DL  Drive number (80H-81H)

DH  Head number

CH  Cylinder number

CL  Sector number/Cyl high

AL  Number of sectors

Exit:

AL  Number of sectorstransferred
AH =0Ch Seek drive

Entry:

ES:BX Buffer address

DL  Drive number (80H-81H)

DH  Head number

CH  Cylinder number

CL  Cylinder high

AH =0Dh Alternate disk reset
Entry:
DL  Drive number (80H-81H)

AH =10h Test driveready
Entry:
DL  Drive number (80H-81H)

AH =11h Recalibratedrive
Entry:
DL  Drive number (80H-81H)

AH =14h Controller diagnostic
Entry:
DL  Drive number (80H-81H)

AH =15h Read drivetype

Entry:

DL  Drive number (80H-81H)

Exit:

AH 00 = Drive not present
01 = Drive cannot detect media change
02 = Drive can detect media change
03 = Fixed disk

CX  High word of number of 512-byte blocks

DX  Low word of number of 512-byte blocks
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Interrupt 13h—Extended Fixed Disk Services

The following describes the Interrupt 13h Extended Fixed Disk Services,
including the PhoenixBlOS Enhanced Disk Drive (EDD) services:

Int 13h Extended Fixed Disk Services
AH =41h Check Extensions Present

Entry:

BX  55AAh
DL Drive Number
Exit:

AH  Magjor version number (20h)
AL  Internal useonly
BX  55AAh = Extensions present
CX  Feature support map:
Bit 0: 1 = Extended disk access
Bit 1: 1 = Removable drive control
Bit 2: 1 = Enhanced Disk Drive Extensions
Bits 3-7, Reserved, must be 0

AH =42h Extended Read
Entry:
DL  Drive Number
DS:Sl Disk address packet

AH =43h Extended Write

Entry:

AL  Veify Bits:
Bit 0: 0 = Write with verify off
1 = Write with verify on
Bits 1-7 Reserved, set to 0

DL Drive number

DS:Sl Disk address packet

AH =44h Verify Sectors
Entry:
DL  Drive number
DS:Sl Disk address packet

AH =47h Extended Seek
Entry:
DL Drive number
DS:Sl Disk address packet

AH =48h Get Drive Parameters
Entry:
DL Drive Number
DS:SlI Address of Result Buffer
Exit:
DS:Sl Pointer to Result Buffer:
info_size dw 30 ;sizeof this buffer

flags dw ? ;info flags (See below)
cylinders dd ? ;cylinders on disk
heads dd ? :heads on disk
sec_per_track dd ?;sectors per track
sectors dq ? :sectors on disk

sector_size dw ? ;bytes per sector
extended_table dd? ;extended table ptr
; (See below)
info flags:
Bit 0 0 =DMA boundary errors possible
1=DMA errors handled
Bit 1 0=CHSinfo not supplied
1=CHSinfovalid
Bit 2 0 = Drive not removable
1 = Driveremovable
Bit 3 0 = No write with verify
1 = Write with verify
Bit4 0 = No change-line support
1 = Change-line support
Bit5 0 = Drive not lockable
1 = Drive lockable
Bit 6 0= CHSvauesfor installed media
1 = Maximum CHS values for drive (media absent)

Continued
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Interrupt 13h—Extended Fixed Disk Services, Continued

Extended Fixed Disk Parameter Table
Byte Type  Description
0-1 Word I/O port address
2-3  Word  Control port address
4 Bit 0-3 Reserved, must be 0
Bit 4 0=Madter, 1 = Save
Bit5 Reserved, must be 0
Bit 6 1=LBA enabled
Bit 7 Reserved, must be 1
Bits0-3  Phoenix Proprietary
Bits4-7 Reserved, must be 0
Bits0-3 IRQ for thisdrive
Bits4-7 Reserved, must be 0
Byte Sector count for multi-sectored transfers
Bits0-3 DMA channel
Bits4-7 DMA type
Bits0-3 PIO type
Bits 1-7 Reserved, must be 0

Byte Type Description
10-11 Bit0 1 = Fast PIO access enabled
Bit 1 1=DMA access enabled
Bit 2 1 =Block PO access enabled
Bit 3 1 = CHStrandlation enabled
Bit 4 1 =LBA trandation enabled
Bit5 1 = Removable media
Bit 6 1=CD ROM
Bit 7 1 = 32-bit transfer mode
Bit 8 1= ATAPI Deviceuses Interrupt DRQ
Bits9-10 CHS Trandation Type
Bits 11-15 Reserved, must be 0
12-13 Byte Reserved, must be 0
14 Byte Extension Revision number
15 Byte Checksum, 2s complement of the sum of bytes 0-14

Interrupt 13h—Bootable CD-ROM Services

Bootable CD-ROM Services 4Ah-4Ch use a pointer to the Specification Packet,
described here:

© oOo~N O o

Bootable CD-ROM Specification Packet
Offset Type Description

Oh Byte Packet size, currently 13h
1h Byte Boot mediatype:
Bits 0-3:

00h = No emulation

01h = 1.2 MB diskette

02h = 1.44 MB diskette

03h = 2.88 MB diskette

04h = Hard disk (drive C:)

Bits 05h-07h: Reserved

Bit 6: 01h = System has ATAPI driver

with 8 & 9 below describing IDE interface.

Bit 7: 01h = System has SCSI drivers

with 8 & 9 below describing SCSI interface
2h Byte Drive number:

00h = Floppy image

80 = Bootable hard disk

81h -FFh = "Non-bootable" or "No emulation”
Continued
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Interrupt 13h—Bootable CD-ROM Services, Continued

Offset Type Description
3h Byte Controller index of CD drive
4h-7h Dword Logica Block Address
8h-9h Word  Device specification:
For SCSI:
Byte 8: LUN and PUN of CD drive
Byte 9: Bus number
For IDE:
Byte 8 LSB: 0 = Master, 1 = Slave
Ah-Bh Word  User buffer segment
Ch-Dh Word  Load segment (only for Int 13h 4Ch):

00h = 7COh
Eh-Fh Word  Virtua sector count (only for Int 13h 4Ch)
10h Byte Low-order bits (0-7) of the cylinder count
(Matches returned CH of Int 13h 08h)
11h Byte Bits 0-5: Sector count

Bits 6-7: High order 2 bits of cylinder count
(Matches returned CL of Int 13h 08h)

12h Byte Head count (Matches returned DH of Int 13h Oh)
Bootable CD-ROM Service 4Dh uses a pointer to the Command Packet,
described here:

Bootable CD-ROM Command Packet
Offset  Type Description

Oh Byte Packet size in bytes, currently 08h
1h Byte Count of sectorsin boot catalog to transfer
2-h Dword Pointer to destination buffer for boot catalog
6-7h Word Beginning sector to transfer, relative to start of
the boot catalog. Int 14 4Dh should set this
valueto O0h.
The following describes the Interrupt 13 Bootable CD-ROM Services of
PhoenixBIOS 4.0:

Int 13 Bootable CD-ROM Services

AH =4Ah Initiatedisk emulation
Entry:
AL 00
DS:Sl Pointer to Specification Packet (See above)
CF 0= Specified drive emulating
1 = System not in emulation mode

AH =4Bh Terminate disk emulation
Entry:
AL 00h = Return status and terminate emulation
01h = Return status only, do not terminate
DL Drive number to terminate
7Fh = Terminate all
DS:SI Empty Specification Packet
Exit:
DS:SI Completed Specification Packet (See above)
AX  Exit status codes
CF 0= Systemreleased
1 = System not in emulation mode

AH =4Ch Initiate disk emulation and boot
Entry:
AL  00h
DS:Sl Specification Packet (See above)

AH =4Dh Return boot catalog
Entry :
AL  00h
DS:SlI Point to Command Packet (See above)

Interrupt 14h—Serial Services

The INT 14 software interrupt handles serial 1/0 service requests. Use the AH
register to specify the service to invoke. This describes the UART Modem and
Line Status returned by these services. It also includes two services, 04h and
05h, that support the extended communication capabilities of PS/2.
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The following describes the modem status returned by serial services.

AL

Bit0
Bit 1
Bit 2
Bit 3
Bit 4
Bit5
Bit 6
Bit 7

Description

1 = Deltaclear to send

1 = Deltadata set ready

1 = Trailing edge ring indicator
1 = Deltadata carrier detect
1= Clear to send

1 = Data set ready

1 =Ring indicator

1 = Received line signal detect

Modem Status

The following describes the line status returned by Int 14h Serial Services.

AH

Bit O
Bit 1
Bit 2
Bit 3
Bit 4
Bit5
Bit 6
Bit 7

Description

1 = Dataready

1 = Overrun error

1 = Parity error

1 = Framing error

1 = Break detect

1 = Trans holding register empty
1 = Trans shift register empty
1= Time out error

Line Status

The following describes the serial communi cation services of PhoenixBIOS 4.0:

AH =00
Entry:
AL

DX
Exit:
AL
AH

AH =01h
Entry:
AL
DX
Exit:
AH

AH = 02h
Entry:
DX
Exit:
AL
AH

AH =03h

Entry:

DX
Exit:
AH
AL
Continued

Initialize Serial Adapter

Init parameters:

Bit 1,0
Bit 2
Bit 4,3

Bit 7-5

Seria port (0-3)

Modem status
Line status

Send character

Character to transmit
Seria port (0-3)

Line status
Receive char acter

Seria port (0-3)

Character received
Line Status

Return serial port status
Seria port (0-3)

Line status
Modem status

Interrupt 14h Serial Services

10 = 7 data bits

11 = 8 data hits

0 =1 stop bit

1 =2 stop hits

00 = No parity

10 = No parity

01 = Odd parity

11 = Even parity

000 = 110 Baud- 417 divisor
001 = 150 Baud-300 divisor
010 = 300 Baud-180 divisor
011 = 600 Baud-0CO divisor
100 = 1200 Baud-060 divisor
101 = 2400 Baud-030 divisor
110 = 4800 Baud-018 divisor
111 = 9600 Baud-00C divisor
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Interrupt 14h—Serial Services, Continued
AH =04h Extended Initialize (PS/2)
Entry:
DX  0-3 = Communications adapter
AL  00=Bresk
01 = No break
BH  Parity:
00 = None
01 =0dd
02 = Even
03 = Stick parity odd
04 = Stick parity even
BL  Stop hits:
00 = One
01 =Twoif 6,7, or 8-bit word length
One and one-half if 5-bit word length
CH  Word length:
00 = 5 hits
01 = 6 hits
02 =7 hits
03 = 8 hits
CL Baud rate:
00 = 110 baud
01 = 150 baud
02 =300 baud
03 = 600 baud
04 = 1200 baud
05 = 2400 baud
06 = 6000 baud
07 = 9600 baud
08 = 19200 baud
Exit:
AL  Modem status
AH  Linestatus
AH = 05h Extended Communications Port Control (PS/2)
AL =00 Read modem control register
Entry:
DX  Serid port (0-3)
Exit:
BL Modem control register
AL =01 Writemodem control register
Entry:
DX  Serid port (0-3)
BL Modem control register
Exit:
AL  Modem status
AH  Linestatus

Interrupt 15h—System Services
The INT 15 software interrupt handles a variety of system services:

Multi-tasking—80h, 81h, 82h, 85h, 90h, and 91h

Joystick support—84h

Wait routines-83h and 86h

Protected-mode support—87h and 89h

Report extended memory to 64 kB—88h

System information—COh

Advanced Power Management (optional)-53h

Report extended memory above 64 kB (optional)-8Ah and E8h
PS/2 Mouse support (optional)-C2h

EISA Support (optional)-D8h

The first section describes the standard Interrupt 15 services, followed by
separate sections describing each of the optional services.
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Interrupt 15h System Services

AH =00-03h  Cassette services
Entry:
No longer supported
Exit:
Carry 1= Not supported
AH =80h Device open
Entry:
BX  Deviceidentifier
CX  Processidentifier

AH =81h Deviceclose
Entry:
BX  Deviceidentifier
CX Process identifier

AH =82h Program termination
Entry:
BX  Deviceidentifier

AH =83h Event wait

AL 00 = Set interval

Entry:

ES:BX Pointer to byte in caller's memory that will have
bit 7 set when interval expires.

CX  Microseconds before post (high byte)

DX  Microseconds before post (low byte)

Exit:

AH  83h

AL A vauewritten to CMOS register B
00h = Function busy

AL 01 = Cancel set interval

Exit:
AH 83
AL 00
AH =84h Joystick support
Entry:
DL 00 = Read switch settings

Exit:
AL Switch settings
DL 01 Returnresistive inputs

Exit:

AX Input bit 0 (Joystick A, x coordinate)
BX Input bit 1 (Joystick A, y coordinate)
CX Input bit 2 (Joystick B, x coordinate)
DX Input bit 3 (Joystick B, y coordinate)

AH =85h System request key pressed
AL 00 System request key pressed
AL 01 System request key released
AH =86h Wait
CX  Number of microsecondsto wait (high byte)

DX  Number of microsecondsto wait (low byte)
Continued
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Interrupt 15h—System Services, Continued

AH =87h Extended memory move block
Entry:
CX  Number of wordsto move
ES:SI Pointer to Global Descriptor
Byte 0-1 Bits 0-15 of Segment Limit
Byte 2-3 Bits 0-15 of Base Address
Byte4 Bits 16-23 of Base Address
Byte5 AccessRights
Byte6 Bits 7-4 more Access Rights
Bits 3-0 upper 4 bits of Segment Limit
Byte7 Bits 24-31 of Base Address
(See Intel programmer's reference)

AH =88h Extended memory size
Exit:
AX  Amount of Extended memory less 1 kB up to 64 MB,
in 1 kB blocks (FFFCh implies 64 MB or greater. Use
INT 15 Big Memory Services for further information).

AH =89h Enter protected mode
Entry:
ES:SI Pointer to Global Descriptor (See service 87)
BH  OffsetinIDT for IRQ 00-07
BL  OffsetinIDT for IRQ 08-0OF

AH =90h Devicebusy
Entry:
AL  Typecode
00h = Fixed disk (May time out)
01h = Diskette (May time out)
02h = Keyboard (No time out)
03h = Pointing device (May time out)
80h = Network (No time out)
FCh = Fixed disk reset (May time out)
FDh = Diskette drive motor start (May time out)
FEh = Printer (May time out)
ES:BX Points to request block if AL = 80h-FFh
Exit:
Carry 0= No wait performed
(Driver must perform own wait)
1 = Wait performed (1/0 complete or time out)

AH =91h Interrupt complete
Entry:
AL  Typecode: Seeservice 90h

AH = COh Return system parameters
Exit:
ES:BX Pointer to System Configuration
Bytes1-2 Length of tablein bytes (8)
Byte 3 Model (FCh=AT
Byte 4 Sub model (01h = AT)
Byte 5 BIOS revision level (0)
Byte 6 Feature information:
Bit 0 0 = Reserved
Bit 1 0 = ISA-type I/O channel
Bit 2 0 = EDBA not alocated
Bit 3 0 = Wait for external event
supported
Bit 4 1 = Keyboard intercept
(INT 154F) caled by INT 09h
Bit 5 1 = Real time clock present
Bit 6 1 = Second PIC present
Bit 7 0 = Fixed disk BIOS does not
use DMA channel 3
Byte 7 Reserved
Byte 8 Reserved

AH = C1h Return Extended BIOS Data Area Address
Exit:
ES  Extended BIOS Data Area Segment Address
If Cary=1
AH 86 =Invaid BIOSroutine cal (No EBDA)
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Interrupt 15h—APM Services

The INT 15 software interrupt optionally handles the calls supporting APM
(Advanced Power Management).

The following are the APM exit status codes:

APM Service Exit Status Codes

AH  00h = No error
If Carry = 1:
AH  01h = Power Management disabled
02h = Real Mode interface already connected
03h = Interface not connected
05h = 16-bit protected mode interface already
connected
06h = 16-bit protected mode interface not
supported
07h = 32-bit protected mode interface already
connected
08h = 32-hit protected mode interface not
supported
09h = Unrecognized Device ID
O0Ah = Parameter value out of range
0Bh = Interface not engaged
60h = Unable to enter requested state
80h = No PM events pending
86h = No APM present

The following are the Interrupt 15 APM Services of PhoenixBIOS 4.0:

Interrupt 15h APM Services
AH =53h APM 1.0and APM 1.1 BIOS Services
AL = 00h Installation Check
Entry:

BX 0000h = Power Device ID (APM BIOS)
All other values reserved

Exit:
AH  APM major revisionin BCD
AL  APM minor revisionin BCD
BH  ASCII"P"
BL  ASCI "M"
CX  APM information:
Bit 0 1 =16 bit Prot Mode supported
Bit 1 1 =32 Bit Prot Mode supported
Bit 2 1=CPU IDLE dowsdown CPU  speed.
Requires APM CPU Busy service
Bit 3 1 = BIOS Power Management is disabled
Bit4 1= APM disengaged

AL =01h Interface Connect

Entry:

BX  0000h = Power Device ID (APM BIOS)
All other values reserved

AL =02h Protected-mode 16-bit interface connect

Entry:

BX  0000h = Power Device ID (APM BIOS)
All other values reserved

Exit:

AX  APM 16-bit code segment (real mode
segment base address)

BX  Offset of entry point into the BIOS

CX  APM 16-bit data segment (real mode segment
address)

Sl BIOS code segment length

DI BIOS data segment length

Continued
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AL =03h Protected-mode 32-bit interface connect

Entry:

BX Power Device ID, 0000h
All other values reserved

Exit:

AX  APM 32-hit code segment (real mode segment
base address)

EBX Offset of entry point into the BIOS

CX  APM 16-bit data segment (real mode segment
address)

DX  APM data segment (real mode segment
address)

Sl BIOS code segment length

DI BIOS data segment length

AL =04h Protected-mode 32-bit interface connect
Entry:
BX  0000h = Power Device ID (APM BIOS)
All other values reserved

AL =05h CPU ldle
AL =06h CPU busy

AL =07h Set Power State
Entry:
BX Power Device ID:
0001h = All PM devices managed by the BIOS
01XXh = Display
02XXh = Secondary Storage
03X Xh = Pardl€ Ports
04XXh = Serial Ports
05XXh = Network Adapters
06XXh =PCMCIA Sockets
E00Oh-EFFFh = OEM-defined power-device
IDs
where:
XXh = Unit Number (0 based)
Unit Number FFh = all unitsin this class
CX Power State:
*0000h = APM enabled
0001h = Standby

0002h = Suspend

0003h = Off

**0004h = Last Request Processing
Notification

**0005h = Last Request Rejected
0006h-001Fh = Reserved system states
0020h-003Fh = OEM -defined system states
0040h-007Fh = OEM-defined device states
0080-FFFFh = Reserved device states
* Not supported for Power Device ID 0001h
**Only supported for Power Device ID 0001h
AL = 08h Enablée/disable power management

Entry:

BX  Power DevicelD:
0001h = All PM devices controlled by the BIOS
FFFFh = All PM devices controlled by the
BIOS (For compatibility with APM 1.0)
All other values reserved

CX  Function code:
0000h = Disable power management
0001h = Enable power management

AL =09 Restore Power-On Defaults

Entry:

BX Power Device ID:
0001h = All PM devices managed by the BIOS
FFFFh = All PM devices managed by the BIOS
(For compatibility with APM 1.0)
All other values reserved

Continued
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Interrupt 15h—APM Services, Continued

AL = 0Ah Get Power Status

Entry:

BX  Power Device ID, 0000h = APM BIOS
All other values reserved

Exit:

BH ACIline gtatus:
00h = Off line
01lh=0Online

02h = On backup power
FFh = Unknown
All other values reserved
BL Battery status:
00h = High
01h=Low
02h = Critical
03h = Charging
FFh = Unknown
CL Percentage of charge remaining:
0-100 = Percentage of full charge
FFh = Unknown
All other values reserved

AL =0Bh Get PM Event

Exit:

BX  PM event code

AL = 0Ch Get Power State

Entry:

BX  Power Device ID:
0001h = All PM devices managed by the BIOS
01XXh = Display
02XXh = Secondary Storage
03X Xh = Parallel Ports
04X Xh = Serial Ports
05XXh = Network Adapters
06X Xh = PCMCIA Sockets
E00Oh-EFFFh = OEM-defined power-device IDs
All other values reserved
where:
XXh = Unit Number (0 based)

AH =53h APM 1.1 BIOS Services

AL = 0Dh Enable/Disable power management
(APM 1.1 only)
Entry:
BX  Power Device ID:
0001h = All PM devices managed by the BIOS
01XXh = Display
02XXh = Secondary Storage
03XXh = Parale Ports
04X Xh = Serial Ports
05XXh = Network Adapters
06X Xh = PCMCIA Sockets
E00Oh-EFFFh = OEM-defined power-device IDs
All other values reserved
where:
XXh = Unit Number (0 based)

AL =0OEh APM Driver Version
(APM 1.1 only)

Entry:

BX  0000h = BIOS device

CH  APM Driver mgjor version number (BCD)

CL  APM Driver minor version number (BCD)

Exit:

AH  APM Connection major version number (BCD)

AL  APM Connection minor version number (BCD)
Continued
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AL =0Fh Engage/disengage power management
(APM 1.1 only)
Entry:
BX  Power DevicelD:
0001h = All PM devices managed by the BIOS
01XXh = Display
02XXh = Secondary Storage
03X Xh = Pardlel Ports
04XXh = Serial Ports
05XXh = Network Adapters
06XXh = PCMCIA Sockets
EO0Oh-EFFFh = OEM-defined power-device
IDs
All other values reserved
where:
XXh = Unit Number (0 based)
Unit Number FFh = all devicesin thisclass
CX  Function code:
0000h = Disengage power management
0100h = Engage power management

Interrupt 15h—Big Memory Services

The INT 15 software interrupt is an installable option that handles the calls
reporting extended memory over 64 MB.

Interrupt 15h Big Memory Services

AH = 8Ah Big Memory size, Phoenix definition
Entry:
AX  Low 16-bit value
DX  High 16-bit value
= amount of memory above 64 MB in 1 kB blocks

AH = E8h Big Memory size

AL =01h Big Memory Size, 16 Bit

Exit:

Carry 0= E801 Supported

AX  Memory 1 MB to 16 MB, in 1 kB blocks

BX Memory above 16 MB, in 64 kB blocks

CX  Configured memory 1 MB to 16 MB, in 1 kB

blocks
DX  Configured memory above 16 MB, in 64
kB blocks
AL =20h System Memory Map

Entry:

EBX Continuation value

ES:DI Address of Address Range Descriptor

ECX Length of Address Range Descriptor
(=>20 Dbytes)

EDX "SMAP" signature

Exit:

Carry 0= E820 Supported

EAX "SMAP" signature

ES:DI Same value as entry

ECX Length of actual reported information in bytes

EBX Continuation value

Structure of Address Range Descriptor:
Bytes0-3 Low 32 hits of Base Address
Bytes 4-7 High 32 bits of Base Address
Bytes8-11 Low 32 hits of Length in bytes
Bytes 12-15 High 32 bits of Length in bytes
Bytes 16-20 Type of Address Range:
1 = AddressRangeM emory, availableto OS
2 = AddressRangeReserved, not available
3 = AddressRangeACPI, available to OS
4 = AddressRangeNV S, not available to OS
Other = Not defined, not available

Continued
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Interrupt 15h—Big Memory Services, Continued

NOTE: Each call of this service defines a descriptor buffer
and requests the memory status of the address range
specified by the continuation value, where zero = first address
range. The function fills the buffer and returns the continuation
value for the next address range, where zero = last
address range.

AL =81h Big Memory Size, 32-Bit Protected M ode

Exit:

Carry 0= E881 supported

EAX Memory 1 MB to 16 MB, 1 kB blocks

EBX Memory above 16 MB, 64 kB blocks

ECX Configured memory 1 MB to 16 MB, 1 kB
blocks

EDX Configured memory above 16 MB, 64 kB
blocks

Interrupt 15h—PS/2 Mouse Services

The INT 15 software interrupt optionally supports systems with the PS/2 mouse
or similar devices installed on the motherboard. The following table describes
the exit status codes:

PS/2 M ouse Exit Status Codes

AH  00h = No error
01h = Invalid function call
02h = Invalid input value
03h = Interface error
04h = Request for resend received from 8042
05h = No driver installed (i.e., Function C207
has not been called)

The following table describes the Interrupt 15h PS/2 mouse services of
PhoenixBI1OS 4.0:

Interrupt 15h PS/2 M ouse Services
AH =C2h PS/2 Mouse Support
AL 00 = Enable/Disable PS/2 M ouse

Entry:
BH  00h=Disable
01h = Enable
AL 01 = Reset PS/2 M ouse
Exit:

BH Device ID

AL 02 = Set Sample Rate

Entry:

BH  Samplerate:
00h = 10 reports per second
01h = 20 reports per second
02h = 30 reports per second
03h = 40 reports per second
04h = 60 reports per second
04h = 80 reports per second
05h = 100 reports per second
06h = 200 reports per second

AL  03h = Set resolution

Entry:

BH  Resolution value:
00h =1 count per millimeter
01h = 2 counts per millimeter
02h = 4 counts per millimeter
03h = 8 counts per millimeter

AL  04h = Read Device Type

Exit:

BH DevicelD

AL  05h =Initialize PS/2 mouse

Entry:

BH  Datapackage size (01-08h, in bytes)

Continued
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AL 06h = Set Scaling or Get Status
Entry:
BH 00 = Return status (See Exit Status below)

01 = Set Scaling Factor to 1:1

02 = Set Scaling Factor to 2:1

Exit:

If Entry BH = 00:

Status byte 1:

Bit 0 1 = Right button pressed

Bit 1 0 = Reserved

Bit 2 1 = Left button pressed

Bit 3 0 = Reserved

Bit4 0=1:1 Scaling

1=2:1Scaling
0=Disable

1=Enable
0 = Stream mode

1 = Remote mode

Bit 7 0 = Reserved

Status byte 2:

00h =1 count per millimeter
01h = 2 counts per millimeter
02h = 4 counts per millimeter
03h = 8 counts per millimeter
Status byte 3:

OAh = 10 reports per second
14h = 20 reports per second
28h = 40 reports per second
3Ch = 60 reports per second
50h = 80 reports per second
64h = 100 reports per second
C8h = 200 reports per second

07 = Set PS/2 mouse driver address

BL

Bit5
Bit 6

CL

DL

AL
Entry:
ES:BX Pointer to mouse driver

Interrupt 15h—EISA Services

The INT 15 software interrupt optionally supports systems with EISA (Extended
Industry Standard Architecture) with these services:

Read slot configuration information-D800h, D880h

Read function configuration information-D801h, D881h

Clear EISA CMOS-D802h , D882h

Write slot configuration information to EISA CMOS-D803h, D883h
Read physical slot information—-D804, D884h

The EISA BIOS services accommodate real and protected mode and 16 and 32-
bit addressing. See the EISA specifications for descriptions of these services.

The following are the exit status codes for the Int 15 EISA services:

Int 15 EISA Exit Status Codes

AH  00h = No error
If Carry=1
AH  80h = Invalid slot number

81h = Invalid function number

82h = Extended CMOS corrupted

83h = Empty dot specified

84h = Error writing to CMOS

85h = CMOS isfull

86h = Invalid BIOS routine call

87h = Invalid system configuration

88h = Configuration utility not supported

The following are the Interrupt 15 EISA services of PhoenixBIOS 4.0:
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Interrupt 15h EISA Services
AH =D8h Access EISA System Information

AL  00h = Read dot config information
80h = Read dot config information, 32 bit
Entry:
CL  Slot number (0-63)
Exit:
AL  Vendor information byte:
Bits3-0 Duplicate ID number:
0000 = No duplicate ID
0001 = First duplicate ID
Bits5-4 Slot type:
00 = Expansion slot
01 = Embedded device
10 = Virtua device
11 = Reserved
Bit 6 Product ID:
00 = Readable
01 = Not readable
Bit 7 Duplicate ID:
00 = No duplicate ID
01 = Duplicate IDs
BH  Mgor revision level of config utility
BL Minor revision level of config utility
CH  MShbyte of checksum of config file
L Sbyte of checksum of config file
DH  Number of device functions
DL  Combined function information byte:
Bit 7 Reserved
Bit 6 Slot has free-form data entries
Bit5 Slot has port initidlization entries
Bit4 Slot has port range entries
Bit 3 Slot has DMA entries
Bit 2 Slot has IRQ entries
Bit 1 Slot has memory entries
Bit 0 Slot has function type entries
DI First word of compressed device ID
Sl Second word of compressed device ID
(See "Read physical slot information” below)

AL  01h = Read function config information
81h = Read function config information, 32 bit
Entry:
CH  Function number (0 to n-1)
CL  Slot number (0-63)
DS:Sl Pointer to output data buffer
Exit:
DS  Segment for return data buffer
S| Offset to return data buffer (16 bit)
ESI  Offset to return data buffer (32 bit)

AL  02h =Clear EISA CMOS configuration
82h = Clear EISA CMOS configuration 32 bit
Entry:
BH  Configuration utility major revision level
BL  Configuration utility minor revision level

AL  03h =Writedot config information
83h = Write dot config information, 32 bit
Entry:
CX  Length of data structure in bytes
DS  Segment of datatable
Sl Offset of datatable (16-bit call)
ESl  Offset of datatable (32-bit call)
Continued
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Interrupt 15h—EISA Services, Continued

AL 04h =Read board ID registers
84h = Read board ID registers, 32 bit

Entry:

CL  Slot number (0-63)

Exit:

DI First word of compressed ID:
Byte O:

Bits 1-0 2nd character of manufacturer code

Bits 6-2 1st character of manufacturer code

Bit 7 Reserved

Byte 1:

Bits 4-0 3rd character of manufacturer code

Bits 5-7 2nd character of manufacture code, cont.
Sl Second word of compressed ID:

Byte O:

Bits 3-0 2nd hex digit of product number

Bits 7-4 1st hex digit of product number

Byte 1:

Bits 3-0 Hex digit of revision number

Bits 7-4 3rd hex digit of product number

If Carry = 1:

Interrupt 16h—Keyboard Services
The INT 16 software interrupt handles keyboard 1/0 services. The following

describes the keyboard services of PhoenixBIOS 4.0:

Interrupt 16h Keyboard Services

AH =00h Read keyboard input
Exit:
AL  ASCII keystroke pressed
AH  Scan code of key

AH =01h Return keyboard status
Exit:
AL  ASCII keystroke pressed
AH  Scan code of key
ZF No keystroke available
NZ  Keystrokein buffer

AH =02h Return shift-flag status
Exit:
AL  Current shift status
AH =03h Set typematic rate and delay.
Entry:
AL 05 (sub function number)
BL  OOH through 1FH, typematic rate
(30 chars/sec to 2 char/sec)
BH Delay rate:
00h =250 ms
01h =500 ms
02h =750 ms
03h = 1000 ms
04h to 07h = Reserved

AH =05h Add key to Keyboard buffer.
Entry:
CL  ASCII code
CH  Scan code
Exit:
If Carry = 1:
AL  Keyboard buffer full

AH =10h Read extended character from buffer.
Exit:
AL  ASCII keystroke pressed
AH  Scan code of key

Continued
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Exit:
AL
AH
ZF
NZ

AH =12h
Exit:
AL

AH

Interrupt 16h—Keyboard Services, Continued
AH =11h Return extended buffer status.

ASCII keystroke pressed
Scan code of key

No keystroke available
Keystroke in buffer

Return extended shift status.

Shift status:

Bit 7 1 = Sys Req pressed
Bit 6 1= Caps Lock active
Bit5 1 =Num Lock active
Bit4 1= Scroll Lock active
Bit 3 1 =Right Alt active
Bit 2 1 =Right Ctrl active
Bit1 1 = Left Alt active
Bit 0 1= Left Ctrl active
Extended shift status:

Bit 7 1 =Insert active

Bit 6 1= Caps Lock active
Bit5 1 =Num Lock active
Bit4 1 =Scroll Lock active
Bit 3 1= Alt pressed

Bit 2 1 = Ctrl pressed

Bit 1 1 = Left Shift pressed
Bit 0 1 = Right Shift pressed

Interrupt 17h—Parallel Printer Services

The INT 17 software interrupt supports up to 4 parallel adapters. The BIOS

stores the standard base addresses for three parallel adaptersin the BIOS Data
Areaat 3FCh, 378h, and 278h. These services use the 1/O ports 0278h-027Ah,
0378h-037Ah, and 03BCh-03BEh.

AH =00h

AL
DX
Exit:
AH
AH =01h

DX

Exit:

AH
AH =02h

DX
Exit:
AH

Entry:

Entry:

Entry:

Interrupt 17h Parallel Printer Services

Print character

Character to print
Printer port (0-3)

Printer Status (see below)
Initialize printer port

Printer port (0-3)

Printer Status (see below)
Return printer status

Printer port (0-3)

Printer Status:

Bit0 1 = Time-out error

Bit 1 Reserved

Bit 2 Reserved

Bit 3 1=1/Oerror

Bit 4 1 = Printer selected

Bit5 1 = Out of paper

Bit 6 1 = Acknowledgment from printer
Bit 7 1 = Printer not busy

Interrupt 17h—EPP Services

Use Interrupt 17h 02h to obtain the BIOS entry point (also called the EPP
Vector) to Enhanced Parallel Printer (EPP) Services. To use the other EPP
services, load AH with an appropriate function value and Far call the EPP

Vector.

The following are the EPP exit status codes:

Page 64

Phoenix Technologies Ltd.



PhoenixBIOS 4.0 User's Manual

The Technical Reference

EPP Services Exit Status Codes

AH  00h = No error
01h = Failed 1/0 function
02h = Invalid function
03h = EPP not supported
04h = Not an EPP port
20h = Multiplexor not present
40h = Multiplexor aready locked

The following are the Int 17 EPP services of PhoenixBI1OS 4.0:

Interrupt 17h EPP Service
AH =02h EPP Ingtallation check

Entry:

DX  EPP printer port (0-2)

AL O

CH 45h="E"

BL 50h="P"

BH 50h="P"

Exit:

AL  45h

CX  5050h

DX:BX EPP BIOS entry point

Vectored EPP Services
(Call entry point)
AH =00h Query EPP port configuration
Entry:
DL  EPP printer port (0-2)
Exit:
AL  Interrupt level of EPP port (00-15h)
FFh = Interrupts not supported
BH EPPBIOSrevision (MMMMnnnn or M.n)
BL  I/O capahilities:
Bit 0 Multiplexor present
Bit 1 PS/2 bi-directional capable
Bit 2 Daisy chain present
Bit 3 ECP capable
CX  SPPI/O base address
ES:DI FAR pointer to EPP BIOS manufacturer's
info/version text string, zero terminated
AH =01h Set mode

Entry:
DL  EPP printer port (0-2)
AL Modes:

Bit 0 Set compatibility mode
Bit 1 Set Bi-directional mode
Bit 2 Set EPP mode
Bit 3 Set ECP mode
Bit4 Set EPP software emulation (via
standard parallé port)
AH =02h Get mode

Entry:

DL  EPP printer port (0-2)
Exit:

AL  Modes:

Bit 0 In compatibility mode
Bit 1 In Bi-directional mode
Bit 2 In EPP mode
Bit 3 In ECP mode
Bit4 In EPP software-emulation mode
Bit 7 EPP port interrupts enabled
AH =03h Interrupt control
Entry:
DL  EPP printer port (0-2)
AL  0=Disable EPP port interrupts
1 = Enable EPP port interrupts
AH = 04h Reset EPP port
Entry:
DL  EPP printer port (0-2)
Continued
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Interrupt 17h—EPP Services, Continued
AH =05h Write address/select device

Entry:
DL  EPP printer port (0-2)
AL Device address to write

AH =06h Read address

Entry:

DL  EPP printer port (0-2)

AL Device address to write

Exit:

AL Address/device data returned

AH =07 Writebyte

Entry:
DL  EPP printer port (0-2)
AL  Databyte

AH =08 Writeblock

Entry:

DL  EPP printer port (0-2)

CX  Number of bytesto write (0 = 64k)
ES:SI Client buffer w/data

Exit:

CX  Bytesnot transferred (0 = no error)

AH =0%h Read byte

Entry:

DL  EPP printer port (0-2)
Exit:

AL  Databyte returned

AH =0Ah Read block

Entry:

DL  EPP printer port (0-2)

CX  Number of bytesto read (0 = 64k)
ES:DI Client buffer for returned data
Exit:

CX  Bytesnot transferred (0 = no error)

AH = 0Bh Write address, read byte

Entry:

DL  EPP printer port (0-2)
AL  Device address

Exit:

AL  Databyte returned

AH =0Ch Write address, write byte

Entry:

DL  EPP printer port (0-2)
AL  Device address

DH  Databyteto write

AH =0Dh Writeaddress, read block

Entry:

DL  EPP printer port (0-2)

AL Device address

CX  Number of bytesto read (0 = 64k)
ES:DI Client buffer for data

Exit:

AL  Returned byte data

CX  Bytesnot transferred (0 = no error)

AH = 0Eh Write address, write block

Entry:

DL  EPP printer port (0-2)

AL  Device address

CX  Number of bytesto write

ES:SlI Client buffer w/data

Exit:

CX  Bytesnot transferred (0 = no error)

AH = 0Fh Lock port

Entry:
DL  EPP printer port (0-2)
BL  Port address:

Bits7-4  Daisy chain port number (1-8)
Bits 3-0 Mux device port number (1-8)

0 = No multiplexor

AH =10h Unlock port

Entry:
DL  EPP printer port (0-2)

Continued
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Interrupt 17h—EPP Services, Continued

AH = 11h Deviceinterrupt
Entry:
DL  EPP printer port (0-2)
BL  The multiplexor device port (1-8)
0 = No multiplexor
AL  0=Disable deviceinterrupts
1 = Enable device interrupts
ES:DI Far pointer to interrupt-event handler
AH = 12h Real time mode
Entry:
AL 0= Query if any real-time device present
1 = Add (advertise) real-time device
2 = Remove red-time device
Exit:
AL 0= No real-time devices present
1 = One or more real-time devices present
AH = 40h Query multiplexor
Entry:
DL  EPP printer port (0-2)
Exit:
AL Bit 0 1 = Channel locked
Bit 1 1 = Interrupt pending
BL  Currently selected port
AH =41h Query multiplexor device port
Entry:
DL  EPP printer port (0-2)
BL  The multiplexor device port (1-8)
0 = No multiplexor
Exit:
AL  Statusflags:
Bit 0 1 = Port selected
Bit 1 1 = Port locked
Bit 2 1 = Interrupts enabled
Bit 3 1 = Interrupt pending
CX  EPP product/Device ID
0 = Undefined

AH =42h Set product ID
Entry:
DL  EPP printer port (0-2)
AL  Mapped EPP Mux device port (1-8)
CX  EPPProduct ID

AH =50h Rescan daisy chain
Entry:
DL  EPP printer port (0-2)
BL  Themultiplexor device port (1-8)
0 =No multiplexor

AH =51h Query daisy chain

Entry:

DL  EPP printer port (0-2)

BL  The multiplexor device port (1-8)
0 = No multiplexor

Exit:

AL  Statusflags:
Bit 0 1 = Channel locked
Bit 1 1 = Interrupt pending

BL  Currently selected device

CL Depth of daisy chain on this port
0 = No daisy chain on this port

ES:DI Pointer to ASCII string, driver vendor ID
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Interrupt LAh—Time of Day Services

The INT 1Ah software interrupt handles the time of day /O services. A Carry

flag set on exit may indicate the clock is not operating.

Interrupt 1Ah Time-of-Day Services

AH =00h Read current time
Exit:
CX  High word of tick count
DX  Low word of tick count
AL  00h = Day rollover has not occurred
(Timer count is less than 24 hours since last
power on or reset)

AH =01h Set current time(Clear rollover bit)
Entry:
CX  High word of tick count
DX  Low word of tick count

AH =02h Read real time clock
Exit:
CH BCD hours
CL BCD minutes
DH  BCD seconds
DL 00 = Standard Time
01h = Daylight Savings
AH =03h Set thereal timeclock
Entry:
CH BCD hours
CL BCD minutes
DH  BCD seconds
DL  01h= Daylight saving
00h = Otherwise
AH =04h Read datefrom real time clock
Exit:
CH BCD century
CL BCD year
DH BCD month
DL BCD date

AH =05h Set datein real time clock

Entry:
CH  BCD century
CL BCD year
DH BCD month
DL  BCD date
AH =06h Setreal-timealarm
Entry:

CH BCD hoursto alarm
CL BCD minutesto alarm
DH BCD secondsto adarm
Exit:
C 1= Alarm dready set
AH =07h Reset real-timealarm
Exit:
AL  Vauewrittento CMOS RAM register 0Bh

Interrupt 1Ah—General PCI Services

PhoenixBIOS 4.0 optionally supports General PCI Interrupt 1Ah Services. The

following are the exit status codes:

PCI Services Exit Status Codes

AH  00h = Successful
If Carry = 1:

AH  81h = Function not supported
83h = Bad vendor ID
86h = Device not found
87h = Bad register number
88h = Set failed
89h = Buffer too small

The following are the PCI Services:
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Interrupt 1Ah General PCl Services

AH =B1h PCI Services

AL

AL  01h=PCI BIOS present
Exit:
EDX "PCI","P"in[DL],"C" in[DH], etc.
AL  Hardware mechanism:
Bit Description
5  Spec. Cycle-Config Mechanism #2 support
4 Spec. Cycle-Config Mechanism #1 support
1 Config Mechanism #2 support
0  Config Mechanism #1 support
BH Interface level mgjor version
BL Interface level minor version
CL Number of last PCI bus
02h = Find PCI Device
Entry:
CX  DevicelD (0-65535)
DX  Vendor ID (0-65534)
Sl Index (0-n)
Exit:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits 2-0 Function number
AL  03h =Find PCI classcode
Entry:
ECX Classcodein lower three bytes
Sl Index (0-n)
Exit:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits2-0 Function number
AL  06h = Generate special cycle
Entry:
BH  Busnumber (0-255)
EDX Specia cycle data
AL  08h = Read configuration byte
Entry:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits 2-0 Function number
DI Register number (0-255)
Exit:
CL Byte read
AL  09h = Read configuration word
Entry:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits 2-0 Function number
DI Register number (0, 2, 4,...254)
Exit:
CX  Word read
AL  OAh=Read configuration Dword
Entry:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits 2-0 Function number
DI Register number (0, 4, 8,...252)
Exit:
ECX Dword read
AL  0Bh = Write configuration byte
Entry:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits 2-0 Function number
DI Register number (0-255)
CL Byte value to write
Continued
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Interrupt 1Ah—General PCl Services, Continued

AL OCh = Write configuration word
Entry:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits 2-0 Function number
DI Register number (0, 2, 4,...254))
CX  Word vaueto write

AL  0ODh = Write configuration Dword
Entry:
BH  Busnumber (0-255)
BL Bits 7-3 Device number

Bits 2-0 Function number
DI Register number (0, 4, 8,...252)
ECX Dword valueto write

AL  OEh = Get PCI IRQ routing options
Entry:
DS  Segment or Selector for BIOS data
ES  Segment or Selector for Route Buffer parameter
DI 16-bit offset for Route Buffer parameter
EDI  32-bit offset for Route Buffer parameter
Exit:
BX  Exclusive-PCl IRQ data map:
Bit0 1 =1RQO PCI only
Bit 1 1=1RQ1 PCI only

Bit15 1=IRQ15 PCl only

AL  OFh = Set PCI hardwareinterrupt
Entry:
BH  Busnumber (0-255)
BL Bits 7-3 Device number
Bits 2-0 Function number
CL PCI interrupt pin (OAh...0Dh)
CH  IRQ number (0-15)
DS  Segment or Selector for BIOS data

PnP Run-Time Services

Plug and Play automatically configures PC hardware and attached devices
without requiring you to manually configure the device with jumpers or in Setup.
You caninstall anew device such as sound or fax card ("plug it in") and start

working ("begin playing").
To work properly, however, Plug-and-Play must be supported in the hardware

and software, including the BIOS, the operating system (such as Microsoft
Windows 95), and the hardware drivers.

Each Plug and Play device must have all of the following capabilities:

1. It must be uniquely identified
2. It must state the servicesit provides and the resources it requires
3. It must allow software to configure it.

Note: To register anew unique vendor 1D or manufacturer ID for Plug and Play
hardware, please send e-mail to pnpid@microsoft.com.

NOTE: There are avariety of Plug and Play technologies, including BIOS, ISA,
SCSl, IDE, CD-ROM, LPT, COM, PCMCIA, and drivers. For complete
instructions on using the PnP BIOS Services, consult the Plug and Play BIOS
Foecification V. 1.0a. Y ou can download this specification and other PnP
specifications from this Microsoft Web site:

http://www.microsoft.com/hwdev/specs/pnpspecs.htm
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PhoenixBIOS 4.0 optionally supports PnP (Plug and Play) Runtime Servicesin
Real and Protected Mode in with the following routines:

PnP Run-Time Services
00h  Get Number of Device Nodes
01lh  Get Device Node
02h  Set Device Node
03h  Get Event
04h  Send Message
05h  Get Docking Station Information
09h  Set Statically Allocated Resources
OAh  Get Statically Allocated Resources
0Bh Get APM 111D Table
40h  Get ISA Configuration Structure
41h  Get ESCD Information
42h  Read ESCD Datalmage
43h  Write ESCD Data lmage

The following are the exit status codes for the PnP Runtime Services

PnP Runtime Service Exit Status Codes

AH  00h = No error
If Carry = 1:
AH  7Fh = Device not set statically

81h = Unknown or invalid function

82h = Function not supported

83h = Handle for Device Node invalid or out of
range

84h = Bad resource descriptors

85h = Set Device Node function failed

86h = No events pending

87h = System currently not docked

88h = No ISA PnP cardsinstalled

89h = Cannot determine docking station
capabilities

8Ah = Undocking failed: no battery

8Bh = Docking failed: conflict with
primary boot device

8Ch = Caller's memory buffer too small

8Dh = Use ESCD support function instead

8Eh = Send Message 04h function not supported

8Fh = Hardware error

To find the PnP entry points, search for the PnP BIOS Support Installation
Check structure by searching for the "$PnP" signature in system memory staring
from FOO0Oh to FFFFFh at every 16-byte boundary. Check the validity of the
structure by adding the values of Length bytes, including the Checksum field,
into a 8-bit value. Zero indicates avalid checksum.

The following describes the support structure:

PnP Support Installation Check
Offset Size Description
00h 4 ASCII "$PnP" signature
04h 1 Version (10h)
05h 1 Length (21h)
06h 2 Control field
08h 1 Checksum
09h 4 Event-notification flag address
0Dh 2 Real Mode 16-bit offset to entry point
OFh 2 Real Mode 16-bit code segment address
11h 2 16-bit Protected Mode offset to entry point
13h 4 16-hit Protected M ode code segment base
address
17h 4 OEM Device ldentifier
1Bh 2 Real Mode 16-bit data segment address
1Dh 4 16-hit Protected Mode data segment base
address

Call each service by loading the function parameters on the stack and FAR
calling the appropriate entry point. The following are the Runtime Services of
PhoenixBIOS 4.0, in 'C' syntax.

Phoenix Technologies Ltd.

Page 71



The Technical Reference

PhoenixBIOS 4.0 User's Manual

PnP Runtime-Service Function Parameters

00h Get Number of Device Nodes
Entry:
int FAR (*entryPoint)(Function, NumNodes, NodeSize,
BiosSelector);
int Function;
unsigned char FAR *NumNodes;
unsigned int FAR *NodeSize;
unsigned int BiosSelector;

01h Get System Device Node
Entry:
int FAR (*entryPoint)(Function, Node, devNodeBuffer,
Control, BiosSelector);
int Function;
unsigned char FAR *Node;
struc DEV_NODE FAR *devNodeBuffer;
unsigned int Control;
unsigned int BiosSelector;
02h Set System Device Node
Entry:
int FAR (*entryPoint)(Function, Node, devNodeBuffer,
Control, BiosSelector);
int Function;
unsigned char Node;
struc DEV_NODE FAR *devNodeBuffer;
unsigned int Control;
unsigned int BiosSelector;
03h Get Event
Entry:
int FAR (*entryPoint)(Function, Message, BiosSelector);
int Function;
unsignedint FAR  *Message;
unsigned int BiosSelector;
04h Send Message
Entry:
int FAR (*entryPoint)(Function, Message, BiosSelector);
int Function;
unsigned int Message:
unsigned int BiosSelector;
05h Get Docking Station Infor mation
Entry:
int FAR (*entryPoint)(Function, DockingStationlnfo,
BiosSel ector);
int Function;
unsigned char FAR *DockingStationl nfo;
unsigned int BiosSelector;
Exit:
Docking station info buffer:
Offset 00h Docking station location identifier
Offset 04h Serial Number
Offset 08h Docking Capabilities:
Bits 2-1:
00 = Cold Docking
01 = Warm Docking
10 = Hot Docking
Bit O:
0 = Surprise-style docking
1 =VCR-style docking

09h Set Statically Allocated Resources
Entry:
int FAR (*entryPoint)(Function, Resource Block,
BiosSel ector);
int Function;
unsigned char FAR *ResourceBlock;
unsigned int BiosSelector;
Continued
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PnP Run-Time Services, Continued
OAh Get Statically Allocated Resour ces

Entry:

int FAR (*entryPoint)(Function, Resource Block,
BiosSelector);

int Function;

unsigned char FAR  *ResourceBlock;
unsigned int BiosSelector;

0Bh Get APM ID Table (For APM 1.1 only)

40h

41h

42h

43h

Entry:

int FAR (*entryPoint)(Function, BufSize, APMIdTAble

BiosSelector);

int Function;

unsigned int FAR *BufSize;

unsigned char FAR *APMIdTable;

unsigned int BiosSelector;

Exit:

APM ID table:
Length Description
Dword Deviceidentifier
Word  APM 1.1 identifier

Get PnP | SA Configuration Structure
Entry:
int FAR (*entryPoint)(Function, Configuration, BiosSelector);
int Function;
unsigned char FAR *Configuration;
unsigned int BIOS Selector;
Exit:
PnP ISA Configuration structure:
Offset  Description
00h Structurerevision
01h Number of Card Select Numbers assigned
02h 1SA Read Data port
04h Reserved

Get Extended System Configuration Data (ESCD)
Entry:

int FAR (*entryPoint)(Function, MinESCDWriteSize,
ESCDSize, NV StorageBase, BiosSel ector);

int Function;

unsigned int FAR *MinESCDWriteSize;
unsignedint FAR  *ESCDSize;

unsigned long FAR *NV StorageBase;

unsigned int BiosSelector;

Read Extended System Configuration Data

Entry:

int FAR (*entryPoint)(Function, ESCDBuffer, ESCDSel ector,
BiosSelector);

int Function;

char FAR *ESCDBuffer;

unsigned int ESCDSelector;

unsigned int BiosSelector;

Write Extended System Configuration Data (ESCD)

Entry:

int FAR (*entryPoint)(Function, ESCDBuffer, ESCDSel ector,
BiosSel ector);

int Function;

char FAR *ESCDBuffer;

unsigned int ESCDSelector;

unsigned int BiosSelector;
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SMBIOS Services

The System M anagement BIOS (SM BI0OS), one of the components of the
Desktop Management Interface (DMI), is a method for managing PCsin an
enterprise. Using

SMBIOS, a Manager of Information Systems can access up-to-date information
about the hardware and software installed on every computer on a network.

NOTE: For complete instructions on using these services, see the System
M anagement Bl OS Refer ence Specification available at the Phoenix Web site:
http://mww.phoenix.com/products/specs-smbi os. pdf

For descriptions of the DMI architecture, see the Web site of the Desktop
Management Task For ce at: http://www.dmtf.org

The SMBIOS Services are functions 50h through 5Fh of the PnP Run Time
Services. See "PnP Run-Time Services' above for a description of how to find
the PnP entry points to these SMBIOS Services. The following are the SMBIOS
services supported in PhoenixBIOS 4.0:

SMBIOS Services
50h  Get SMBIOS Information
51h  Get SMBIOS Structure
52h  Set SMBIOS Structure
55h  Get GPNV Information
56h  Read GPNV Information
57h  Write GPNV Data

The following are the exit status codes for the SMBIOS Services:

SMBIOS Services Exit Status Codes

AX  00h = Function Completed Successfully

AX  81h=Unknown, or invalid, function number passed
82h = The function is not supported on this system
83h = SMBIOS Structure number/handle passed is
invalid or out of range.
84h = The function detected invalid parameter or, in
the case of a“Set SMBIOS Structure” request,
detected an invalid value for a to-be-changed
structure field
85h = The SubFunction parameter supplied on a
SMBIOS control function is not supported by the
system BIOS.
86h = There are no changed SMBIOS structures
pending notification.
87h = Returned when there was insufficient storage
space to add the desired structure.
8Dh = A “Set SMBIOS Structure” request failed
because one or more of the to-be-changed
structure fields are read-only.
90h = The GPNV functions do not support locking for
the specified GPNV handle.
91h = The GPNV lock request failed - the GPNV is
aready locked.
92h = The caller hasfailed to present the predefined
GPNV Lock value which is expected by the BIOS
for access of the GPNV area

Call each service by loading the function parameters on the stack and FAR
calling the appropriate entry point. The following are the SMBIOS Servicesin
'C' syntax.
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SMBIIOS Function Parameters

50h Get SMBIOS Information

Entry:

short FAR (*entryPoint)(short Function,
unsigned char FAR *dmiBIOSRevision,
unsigned short FAR *NumStructures,
unsigned short FAR *StructureSize,
unsigned long FAR *dmi StorageBase,
unsigned short FAR *dmi StorageSize,
unsigned short *BiosSel ector );

51h Get SMBIOS Structure

Entry:

short FAR (*entryPoint) (
short Function;
unsigned short FAR *Structure;
unsigned char FAR *dmi StrucBuffer;
unsigned short dmi Selector;
unsigned short BiosSel ector);

52h Set SMBIOS Structure

Entry:

short FAR (*entryPoint) (
short Function;
unsigned char FAR *dmiDataBuffer,;
unsigned char FAR *dmiWorkBuffer,
unsigned char Control,
unsigned short dmi Selector;
unsigned short BiosSelector);

55h Get General-Purpose NonVolatile Information

Entry:

short FAR (*entryPoint) (
short Function;
unsigned short FAR *Handle,
unsigned short FAR *MinGPNVRWSize,
unsigned short FAR *GPNV Size,
unsigned long FAR *NV StorageBase,
unsigned short BiosSelector);

56h Read General-Purpose NonVolatile Data

Entry:

short FAR (*entryPoint) (
short Function;
unsigned short Handle,
unsigned char FAR *GPNV Buffer,
short FAR *GPNV Lock,
unsigned short GPNV Selector,
unsigned short BiosSelector);

57h Write General-Purpose NonVolatile Data

Entry:

short FAR (*entryPoint)(
short Function,
unsigned short Handle,
unsigned char FAR *GPNV Buffer,
short GPNVLock,
unsigned short GPNV Selector,
unsigned short BiosSelector );
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MultiBoot Ill Run-Time Services

An OS or application program can access the features of PhoenixBIOS
MultiBoot Il during run-time by using the following MultiBoot 111 Run-Time
Services. You can use these services to query the number and type of Initial
Program Load (IPL) devicesin the system or display an IPL device menu for
specifying the boot priority on the next system restart.

MultiBoot Il Run-Time Services are extensions to the Plug and Play run-time
functions that implement the BIOS Boot Specification Ver. 1.01. Y ou can access
this specification in Acrobat format from the Phoenix Web site at:
http://www.phoenix.com/desktop/bbs101.pdf

PnP functions 60h through 6Fh are reserved for the BIOS Boot Specification.
See Appendix C of the Plug and Play BIOS Specification mentioned above for
the details of the calling conventions. These functions are available in Real
Mode and 16-bit Protected Mode.

MultiBoot 111 Run-Time Services

60h Get Version and Installation Check
Entry:
short FAR (* entryPoint) (Function, Version, BiosSelector);
short Function;
unsigned short FAR *Version;
unsigned short BiosSelector;

61h Get Device Count
Entry:
short FAR (* entryPoint) (Function, Switch, Count,
MaxCount, StructSize, BiosSelector);
short Function;
short Switch;
unsigned short FAR *Count;
unsigned short FAR *MaxCount;
unsigned short FAR *StructSize;
unsigned short BiosSelector;

62h Get Priority and Table
Entry:
short FAR (* entryPoint) (Function, Switch, Priority, Table,
BiosSelector);
short Function;
short Switch;
unsigned char FAR *Priority;
unsigned char FAR *Table;
unsigned short BiosSelector;

63h Set Priority
Entry:
short FAR (* entryPoint) (Function, Switch, Priority,
BiosSel ector);
short Function;
short Switch;
unsigned byte FAR *Priority;
unsigned short BiosSelector;

64h Get IPL Device from Last Boot
Entry:
short FAR (* entryPoint) (Function, IPLEntry, BiosSelector);
short Function;
unsigned short FAR *IPLEntry;
unsigned short BiosSelector;
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BIOS Data Area

The BIOS keeps information about the current operating environment of the AT
system in the BIOS Data Area. The normal way to access thisinformation is by
means of the BIOS Services, described above. The BIOS Data Areais located

from physical address 400h to 501h.

00
02
04
06
08
0A
oC
OE
10

12
13
15
16

17

18

19
1A
1C
1E

AWNRFRPOTINNNNNNNNN
—

w

6,7

8
9-11
12
13

BI1OS Data Area Description

Offset SizeDescription

Coml address

Com2 address

Com3 address

Com4 address

Lptl address

Lpt2 address

Lpt3 address
LPT4/EBDA address*
Equipment installed:
Definition

Floppy diskette available for boot ("IPL bit")
Math coprocessor installed
PS/2 mouse installed

Not used

Initial video mode:
00=EGA/VGA

01 = 40x25 CGA

10 = 80x25 CGA

11 = Monochrome
Diskette drives:

00 =1drive

01 =2drives

10 =3 drives

11 =4drives

Not used

Number of serial adapters
Game Adapter installed
Not used

14,15 Number of parallel adapters

1
2
1
1

1

1
2
2
20

Continued

Offset SizeDescription

Interrupt flag (POST)
Memory size (K bytes)
Reserved

Control flag

Keyboard Data Area
Offset SizeDescription

Keyboard flag 0O:
Bit Definition
0 Right shift key pressed
1  Left shift key pressed
2 Control key pressed
3 Altkey pressed
4 Scroll lock on
5 Numlock on
6 Capslock on
7  Insert mode on
Keyboard flag 1:
Bit Definition
3 Freezestate
4 Scroll lock pressed
5  Numlock pressed
6 Capslock pressed
7  Insert mode pressed
Keypad input byte
Key buffer head
Key buffer tail
Key buffer
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BIOS Data Area, Continued
Diskette Data Area
3E 1 Seek/recalibrate status

3F 1 Drive motor status
40 1 Motor on time
41 1 Diskette status:
Bit Definition
7 1 = Drive not ready
6 1 = Seek error occurred
5 1 = Diskette controller failed
4-0 Error codes:

01h = Illega function request
02h = Address mark not found
03h = Write protected error
04h = Sector not found
06h = Diskette change line active
08h = DMA overrun on operation
09h = Data-boundary error (64k)
0Ch = Mediatype not found
10h = Uncorrectable ECC or CRC error
20h = Genera controller failure
40h = Seek operation failed
80h = Device did not respond

2 7 Controller status

Video Data Area
Offset SizeDescription

49 1 Video mode

4A 2 Video columns
4C 2 Video length

4E 2 Video start

50 10 Cursor locations
60 2 Cursor size

62 1 Active page

63 2 6845 address

65 1 Mode register value
66 1 Video palette
Extended Work Area

67 4 ROM check address
6B 1 CPU rate control

Timer Data Area

6C 2 Timer count low word
6E 2 Timer count high word
70 1 Timer overflow byte
System Data Area

71 1 Break pressed flag

72 2 Soft reset flag

Fixed Disk Data Area

74 1 Fdisk status

75 1 Number of fixed disks
76 1 Fixed disk control

77 1 Reserved

Serial and Parallel Timeout Counters
78 4 Lpt1-4 time-out values
7C 4 Com1-4 time-out values
Extended Keyboard Data Area

80 2 Key buffer start

82 2 Key buffer end
EGA/VGA DataArea

84 1 Number of video rows
85 2 Bytes per character

87 1 EGA Status A

88 1 EGA Status B

89 1 VGA Status A

8A 1 Display Combination Code index
Extended Diskette Area

8B 1 Last diskette datarate
Continued
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BIOS Data Area, Continued

Extended Fixed Disk Area

8C 1 FDisk status

8D 1 FDisk error value
8E 1 FDisk interrupt flag

Additional Extended Diskette Area
Offset SizeDescription

8F 1 Floppy info nibbles

Q0 4 Floppy state information
94 2 Floppy cylinder number

Additional Extended Keyboard Data Area
9% 1 Keyboard control
97 1 Keyboard flag 2:

Bit Definition
Scroll LED on
Num lock LED on
Capslock LED on
Ack code received
Resend received
LED being updated
Keyboard error

Real Time Clock Area

Offset SizeDescription

98 4 RTC user flag

9C 2 RTC time low word
9E 2 RTC time high word
A0 1 RTC wait flag

Network Data Area

Al 7 Network work area

Extended EGA/VGA Data Area

A8 4 EGA/V GA environment pointer

Miscellaneous
AC-FF Reserved
100 1 Print screen flag

~N~Nouah~ANRFRO

* |If the BIOS supports the Extended BIOS Data Area, it usesthe LPT4 address
in the BIOS data area (Offset OE) for the Extended BIOS Data Area segment.

Extended BIOS Data Area

The Extended BIOS Data Area (EBDA), located in the top 1k of system RAM,
contains information about the pointing device (PS/2 mouse).

INT 15h AH = C1h returns the segment starting address of thistable.

Extended BIOS Data Area

Offset SizeDescription
00h 1 Size of EBDA in kbytes
01h 33 Reserved

21h 4 Pointer to device routine
25h 1 First byte of pointer information:
Bit Definition

4 Pointer error

5  Pointer acknowledge

6 Resend request

7  Command in progress
26h 1 Second byte of pointer information

Bit Definition

6  Enable pointer device

7  Pointer external device
27h 2 Pointer data package
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Interrupt Vectors

The following table describesthe AT system interrupt vectors. Status indicates

whether the BIOS supports the interrupt.

INT
00
01
02
03
04
05
06
07
08
09
0A
0B
0oC
0D
OE
OF
10
11
12
13
14
15
16
17
18
19
1A
1B
1C
1D
1E
1F
40
41
46
70
71
72
73
74
75
76
77

Description

Divide by zero

Single step

Non-Maskable interrupt
Breakpoint

Overflow

Print Screen Interrupt

286 LoadAll Handler

Reserved

IRQO - System Timer Interrupt
IRQL1 - Keyboard Interrupt

IRQ2 - Reserved

IRQ3 - COM2: Interrupt

IRQ4 - COM1: Interrupt

IRQ5 - LPT2: Interrupt

IRQ6 - Floppy Disk Interrupt
IRQ7 - LPTL: Interrupt

BIOS Video Interface

BI1OS Equipment Check

BIOS Memory Reguest

BIOS Fixed Disk/Diskette Interface
BIOS Serid Interface

BIOS System Functions Interface
BIOS Keyboard Interface

BIOS Pardllel Printer Interface
BIOS Secondary Boot Request
BIOS Primary Boot Request
BIOS System Timer Interface
BIOS Control Break Interrupt
BIOS User System Timer Interrupt
BIOS Video Init Parameters
BIOS Diskette Parameters

BIOS Video Graphic Characters
B1OS Diskette (when fixed disk present)
BIOS Fixed disk 0 parameters
BIOS Fixed disk 1 parameters
IRQ8 - Real time clock interrupt
IRQ9 - IRQ2 redirection

IRQ10 - Reserved

IRQ11 - Reserved

IRQ12 - Available/PS/2 Mouse
IRQ13 - Math coprocessor
IRQ14 - Primary IDE HDD
IRQ15 - Available/Secondary IDE HDD

Status

Not Supported
Not Supported
Supported

Not Supported
Not Supported
Supported
Supported

Not Supported
Supported
Supported

Not Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported
Supported

Not Supported
Not Supported
Supported
Supported
Supported
Supported
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<Esc>, 26
<F1>, 25
<F2>, 25, 26
<F2> function key, 34
<F3>, 25
16-hit interface connect, 56
32-Bit 1/O, 6
32-hit interface connect, 57
active page, 41
adapter
disk, 5
adapter ROM, 32, 33
Advanced Chipset Control, 13
Advanced Power Management. See APM
alarm, 68
ALE, 13
APM, 53
BIOS services, 56, 58
CPU busy, 57
CPU Idle, 57
driver version, 58
enabl e/disable power management, 58
Enabl e/disable power management, 57
engage/disengage power management, 59
Get PM Event, 58
Get Power State, 58
Get Power Status, 58
Installation Check, 56
Interface Connect, 56
Protected-mode 16-bit interface connect, 56
Protected-mode 32-bit interface connect, 57
Restore Power_On Defaullts, 57
Set Power State, 57
Autotype, 6
Basic Input and Output System, 31
BDA, 77
beep code, 34
Big Memory, 53, 59
BIOS, 31
dataarea, 73-77
service, 32
services, 39
test points, 35
BIOS.ROM, 28
BIOS32 Service Directory, 39
Boot First Menu, 26, 27
boot options, 9
bootable CD ROM, 50
cache, 7, 24
cassette, 54
CD ROM, 50
Command Packet, 51
Specification Packet, 50
check points, POST, 34, 35

chipset, 13, 16
clock, 68
CMOS, 21

error, 24

save Setup values, 21
Code Read Page Mode, 14
color, 42

palette, 42
COM port, 16
communications services, 49-52, 49-52
CPU speed keys, 34
CRISDISK, 28
CRISDISK.BAT, 28, 29
CRISDISK.ZIP, 28
Crisisdisk, 28
Crisis Recovery Diskette, 28
CrisisRecovery disk, 30
cursor

position, 41
cursor, 3
cylinder, fixed disk, 33
date, 4
Desktop Management Interface, 74
device busy, 55
Device Node, 72
Direct Memory Access, 24
disk

adapter, 5

cylinder, 47

sector, 47

status, 46
diskette, 4

controller, 16

sectors, 44

services, 43-45

status, 44

type, 44, 45
diskette and fixed-disk systems, 46
DMA, 24
DMI, 74
Docking Station, 72
drive

parameter, 45, 48

type, 45
EBDA, 79
EDD services, 49
EISA

services, 61
Enhanced Disk Drive services, 49
Enhanced Parallel Printer, 64
EPP, 64
equipment information, 43
error, 34

address conflict, 24
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diskette, 43

fixed disk, 46

keyboard, 55-64

port 80h codes, 35

seria service, 49-52, 49-52
ESCD, 12, 73
exit menu, 21
exit status codes, 39

Int 13 Diskette, 43

Int 14h general PCI, 68

Int 15 EISA, 61

Int17h EPP, 65

PnP Runtime Services, 71

SMBIOS 2.2 Services, 74
Extended BIOS Data Area, 55, 79
extended memory, 4, 59

move block, 55

size, 55

Extended System Configuration Data, 73

Fast PIO, 6
fixed disk
diagnostic, 48
drive type, 33
error codes, 46
extended services, 49
recalibrate, 48
services, 46-48, 46, 48
tables, 33
Flash ROM, 28
floppy drive. See diskette
floppy seek, 9
format diskette track, 45
Full On, 19
function keys, 34
Get Drive Parameters, 49
graphics, 42
hard disk. See fixed disk
hardware
reguirements, 32
head, fixed disk, 33
help window, 4
1/0
device error, 24
IDE disk adapters, 5
initialize
PS/2 mouse, 60
Initialize Serial Adapter, 52
Int 10h video services, 41
Int 11h return system info, 43
Int 12h return memory size, 43
Int 13h
bootable CD ROM, 50
diskette services, 43-45
Extended Fixed Disk Services, 49
fixed disk services, 46-48
Int 14h serial services, 49-52
Int 15h
APM services, 56

Big Memory services., 59
EISA services, 61
PS/2 mouse services, 60
system services, 53
Int 15h services, 79
Int 16h keyboard services, 55-64
Int 17h
EPP services, 64
Int 17h parallel printer services, 6466
Int 1Ah
PCI services, 68
time of day services, 638
interrupt
non-maskable, 80
table, 39
vector, 80
joystick, 53
support, 54
key click, 10
key repeat, 10
keyboard
error, 55-64
servicesint16H, 63
landing zone, 5, 33
Large Disk Mode, 12
legend bar, 3
LPT port, 16
MAKEBOOT.EXE, 28
master drive, 5
math coprocessor, 77
media
change, 45
type for format, 45
memory, 4
extended, 53
refresh, 13, 14
system, 43
menu bar, 3
MINIDOS.SYS, 28, 29
MultiBoot, 26
MultiBoot |1
Run-Time Services, 76
MultiBoot I Run-Time Services, 76
multi-Sector Transfers, 6
multi-tasking services, 53
NM , 24
Non-Maskable Interrupt, 24
numlock, 10
NVRAM
error, 24
OEM
screen, 26
Operating System, 32
option ROM, 32
QuietBoot, 27
Option ROM, 25
palette, 42
paralléd printer services, 6466
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parity check, 13
Parity Check, 24
password, 18
PCl, 14, 15

devices menu, 15
PCI services, 68

Peripheral Component Interconnect, 15

Phlash, 28
PHLASH.EXE, 28
PLATFORM BIN, 28
PP

BI1OS support installation check, 71
Runtime Services, 71, 72, 74

pointer device services, 60
port 80h codes, 35
POST, 32

<ESC>, 26

<F2>, 26

error, 34

option ROM, 27

terminal error, 34

test points, 34
Power Management, 19
Power On Self Test, 32
Printer, 64
Program termination, 54
protected mode, 55, 56
PS/2 Mouse, 12, 24
PS/2 mouse support, 60
QuietBoot, 26
QuietBoot, 26
RAM 32

ext ended, 24
read

character, 41

device type, 60

drive parameters, 45

drive type, 48

ESCD, 73

graphics pixel, 42

modem control register, 53

real time clock, 68
Receive character, 52
requirements
option ROM, 32
system board, 32
Reset diskette system, 44
ROM
BIOS, 31
default values, 21
RTC, 79
Runtime Services, 71, 72
scroll page, 41
sector, 47
sectors, fixed disk, 33
security, 18
Send character, 52
serial port status, 52

seria services, 49-52, 49-52
service entry point, 39
set
cursor, 41
video mode, 41
Setup, 25
get CMOS values, 22
get ROM defaults, 21
help window, 4
Main Menu, 2
MultiBoot, 26
QuietBoot, 26
save valuesto CMOS, 21
start, 7
shadow, 8, 24, 25
davedrive, 5
SMART, 6, 12
SMBIOS 2.2 Services, 75
Snoop Ahead, 14
software interrupts, 39
Standby, 19
sub menu, 3
summary screen, 9
Suspend, 19
system
information, 43
memory map, 59
memory size, 43
parameters, 55
services, 53
Teletype, 42
terminal error, 34
test points, 35
time-of-day, 4
services, 68
troubleshooting, 35
typematic rate, 63
UMB, 25
UMB recovery, 25
Upper Memory Blocks, 25
verify
diskette sectors, 44
VGA error, 34
VGABIOS.EXE, 29
video
parameter, 42
services, 41
wait, 54
wait state, 13, 23
write, 42
buffer, 14
character, 42
cycle, 14
diskette sectors, 44
ESCD, 73
graphics pixel, 42

modem control register, 53

page mode, 14
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pixel, 42
precomp, 6, 33
string, 42
teletype, 42
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